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Sewer CCTV Inspection Prioritization Based on Risk Assessment

ABSTRACT

Most sewer lines buried in the city are likely to be collapsed due to serious aging. Also, due to the high concentration of development
and high population density and traffic, the collapse of the sewer will cause enormous social and economic damage. Therefore,
proactive maintenance is required to prevent accidents caused by deteriorated sewer pipe. In order to utilize limited budget effectively,
risk-based prioritization methods should be proposed that simultaneously consider the consequence of failure and the probability of
failure. In this study, the method of risk-based prioritization of sewer was examined by reviewing various cases of overseas studies and
applied to the urban sub-catchment. First, the impact factors that can be secured through the sewer GIS DB in Seoul were derived, and
the weight, sub-criteria, and impact score of each impact factor were determined and the consequence of failure was calculated by
weight sum method. In addition, the probability of failure was calculated by dividing the service life by the estimated useful life, and
the consequence of failure and the probability of failure were classified into five grades by the Jenks natural breaks classification method.
The prioritization method was applied to sub-catchment in the Seoul to derive a risk matrix and a risk grade. As a result, 26% of all
subjects were selected as the inspection priority subjects with 4-5 risk grade. Therefore, using the risk-based CCTV prioritization
methodology, it will be possible to systematically determine the objects that need investigation first.

Key words : CCTV inspection, Critical sewer, Prioritization, Risk-based inspection, Sewer condition assessment
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SIRE 7S] B4R CCTV A} $4149)

LME

A T JREF) 3 B AR MRS i AR
7t o] AVdE el gk Al kbl stk
53] slrtEe AR 200] A = i2r) WA B2
Rk oS ARBRAL Jlom, FHE =% SR 71/Ig AN
s7F W8] gskar glo] ARS] - A1 Q1 Feol] thigk ¢-27F
ASFEAL SITMOE, 20150). Z1euf APALES: &3l =5 alrt
2 AAE o= Fislal /R lole Al A o2
Ade] gE7} o]HEMOE, 2015¢). webx] del7} Bagh 58
S ERRS d] tPe R sl =% sirtE U]
A dPRRE wigete] A2e] BAb 5844E FoloF & Zlojth

=T srdtRe] AAAS] fA1RE FAAIES Hs|
aire Ak 2RakaE)(SAM, Strategic Asset Management)
£ HAFC R Fste] o] HlR o= Hue] Mu|XA s
Aga)ot STAWERF, 2007). 712 dlo[El2 Aajsi AEsh=
AR 7] SARE Y] T8 AL A1) A7)
5 At FFAEEY] 28-S Sisksof SITHUS-EPA,
2009; US-EPA, 2015). $J¥=+= 32 ARele] 71302
A, CCTV AR 091 ARV ded7t 23
ol g3l B AIgS st E-8-Etk(Syachrani et al., 2011).

oluf, A% 7[Rke] SR e E AR HsiM=
3=H3HCoF, Consequence of Failure)2} 1<=715J(PoF,
Probability of Failure) & 712 $45 2-g3le] 9w njEZ~
£ TV SIS S0 FE3ITHUS-EPA, 2015). URkdS.
2 oIS gl Sfal kel JRES 71xRs S84, A,
AL R IAES sl o) wE FRIARE] Tl AIsh
HTE Tt Tkl WPHR 7R #hPE(WSM, Weighted
Sum Method)& AFg-3c(Salman and Salem, 2012). &5 S+
o ME EE o35 Hjo| Xt 79ke] IEST Hdks ANl
SR i FRRE ERskL Wkske WS AlbekiriHahn
et al, 2002). B3k IS APdE e slrEEe] Ui
T U] ARSIre] HIR ARl TP AP, oy mlod
71921 WY | ~E(random forests)S} BAIASS -85k
T ARSI ARE Hekske WPH7EA] ER1gK Toy, 2014;
Harvey and McBean, 2014). T Uo7} B o X1 AARALL
31 CCTV 2 B3 wetst skratae] Aeisas st
35 THAAE, 5, I3 B 5ol 283ty sl
29 Iz Fs/dE APgshe R ARKEIITKKley and Caradot,
2013).

o]x9 sfQ]elx= slrtRe] -HeHE AR Sl sk
At} B bs/3s APgshe tidst ATAPE EAlgt) 314
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Ao g sk e AL s B, =5 ¥R
IRE e ARk 917 7ol A-E0INA] STHMOE,
2013).

Wb 3 ERos i shze) 24 S92 A4l
B Thre) A8 A7 AlE ajstel S shwkee) A%
SIR= 7Ike) Sk AL $4e9) A S Asllck
e sl GIS vlofelE ARgsto] sledite] JRkIE
Aslal 7154 B TR s A ae =Esislom AR
e BEoi] e At ASHoE, AR =5
3P} Aztste] @eph AER uierRTE tPdes Aljkd A
FAEe] WS HEste] HEsIIE

1

2. YR MY JIE AT

2.1 DEEZI(CoF) LFY 2

X, Y% TNk sleER A} $AI91E AR SJsiA
= ko) oJsf) AFS] - A - A0 2 WA He seEddE
Ao R &S o Jlofof gtk AT sk o R
I&F B, ars-gAl, AHI Sl tigh RBdHe] AFge] Bk
shal wA g el 915k Frshd ARHE APgshs Zlo] off)
ol Ak fdd s EEshe 22 A @thKleiner
et al, 2004; Salman and Salem, 2012; Syachrani et al, 2013).
B =R tde] #HES 7o 2 A$A] GIS DBo
et u=d ) 2y G B w3kl AWt oS

FHste] 7leA 2 ATeS AAslth

2.1.1 mEZut FERiIx} g= Ay

TAPNEE] FEwe) ol d=r) uje o glmal|A] sl
© 2 dhjgh
TBRE P13 7 Utk olE 50, FRTe| B =20k ==
Jo] o FoR = G- A uhE E& o lsh, =27F Rk
A T3 Al AW TEi7kA] WS 7sAdo] ok
(WRc, 2001).

o)A, ul=d]] oJ3) s TS ARSI e RIS
ks G7ALE 23l AESIITE 93 WRe (Water Research
centre)?] AR NES v B2E BB S H3EA
A, L SRE W7o o) APHE AAseH, s
FeE7e] 71Z2AR &5 vtk FERIAl wEl Ao
2 97 =2 FRERE E3E] W, ek dTtellA
AT WEE 283t AN E AAE T (Halfawy, 2008;
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Ward and Savi¢, 2012). Lukas®} Merrill (2006)= ZA} -$-41<=¢]
A7 =279 SCRAPS (Sewer Cataloging Retrieval And
Prioritization System)Z 7Jg3l5t) o] TR I E AE7}
o] AAPRE Hlo[HE % F, vsd el ks Agst
1 SRR A Y E AASFtE MceDonalde} Zhao
(2001)E 671X19] JFF 9= 9%, ER, wpEAE, &4, &
524, A9 GRS AL ZFEAlel 2ljh vl o=
FAE Axtete] $4592 AA43Jt) Baah et al. (2015)
= viERIAE F8le] SRS AHeks R GIS DBS
Zgsto] Ao R Folshe WS AEkaL ok 1I714] 35
o thel A& A H, 4 F=9 TEAE we & $AE
H)asle] v Av S5 ©Z35190t) Salman?} Salem (2012)&
GIS DBe} Z7te] of7s rate] AA1A, AR, gdso s
FEE HIAE 16714]9] 8R15S EE8i9ith =59 9l ¥
AR 2 B AT 1S FE FRR = g RS
Attt

Table 1. Consequence of Failure Impact Factors in Other Researches

Table 1M1= 7+ - ARl ARSEITL Qe FERIAES
T3] ZE F7E vlusilek & 9711 FERIAPF A
O = AR Jlom, o] T, WA, B, uEwE EX0STS),
shdate] Arle o] Akl E8-+aL itk EERI=r}
52 R 1895 2Rt U slo] wheA] EdtEojok
slaL 7iE] w3t ddide g a7 AdAslefol & Ao FhgEc):

A MeArk= Z SR 374,055702y, & <4 10,557 kmol)
gk GIS DB 755 ¢husiglom 25491 fAld B 71ds
=331aL Qtf(Seoul Metropolitan Government, 2015). A1
FRA tis] Al ske] e wlo]Eli= Table 29}
2att sEEE APEsh] $3 S, Y YXE TR
gk A, v, wierE T s T2 7R RS Stk
sirdtRe] al=AIE sk I8 JFRIAR] viAEA 2
7, WaAwe 7] 7550 e A& R GIS DBE
ggate] FREIHTE L 9ol TR, skFRe] A, EXo]&-
Fej, 2§, ke GIS Zaade g8 PgHoz

No. Impact factor WRc" Ward?” SCRAPS” Mcdornald” Baah” Salman®

1 Sewer function type (0] (0] (0] (0]

2 Pipe diameter o o o o o o

3 Pipe type o o o

4 Burial depth o o o o o o

5 Distance from river o (¢ o o o

6 Land use o o o o o o

7 Traffic o o o o o

8 Detour (0] (0] (0]

9 Ground condition o o o o

I)WRc, 2001; ?Ward and Savic, 2012; ILukas and Merrill, 2006; “McDonald and Zhao, 2001; >'Baah et al., 2015; 9Salman and Salem, 2012

Table 2. Consequence of Failure Impact Factors and Other Data on Variety GIS Database of Seoul

GIS code name Description Data source (the number of data)
1 IDN Pipe ID
2 DL_SM CDE Sewer service area code
3 DN _SM CDE Catchment code
4 DN _CM CDE Sub-catchment code Sewerage GIS DB of Seoul (374,865)
5 TY JL CDE Sewer function type
6 OM _PE DTR Pipe diameter (mm)
7 ARE_DEP Burial depth (m)
8 MAIN_TYPE Sewer type Derived from GIS DB of Seoul (326,730)
9 RV_NM Distance from river (m) Calculated from GIS DB of Seoul (188,242)
10 SURF_USE Land use Obtained form biotope map of Seoul (374,503)
11 LINE TRAF Number of road Calculated from GIS DB of Seoul (325,570)
12 ROCK _TYPE Ground condition Digital map of Seoul (370,295)
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JRE 7S] SR CCTV 24} $4169] 2% A7

AASAY EXo] g8 m3) FAREE 58 3 SRl
o AXE GERI T, wEst akE 922 ST S
e s vl = Q= A= F2 YAEte] 2833tk

212 TRAZDL SRR} 7HSX| B AEIE ZW
ol HES there] AAkolx 712 ShbEs ARgate]
ueAdyls AAEA Sk 7R $PH(WSM, Weighted
Sum Method)2, Tt FaRIAlE0] =gl nx]= Jake]
7o) we} HE isle] deetE sk TR R )
F YAFEA7H(MCDM, Multi-Criteria Decision Making)2]
¢l=o]t}(Salman and Salem, 2012). o|&3} 7|53 SRS
g Al igk HuARl osirt golab a=dd HrE
& = BFee] 7] YR ol 4 gl o] sivk
TREIAR, & A7 E 71 ShEs A8ste] Rkt
£ 5stele] 7k Qlxjel diet hEAlE Folska A BRI
gk 715 o s veldiks sk oA dleast g%
Q] 71, FRIE R W AR VE ATAE
AESt] A (McDonald and Zhao, 2001; Salman and
Salem, 2012; Baah et al, 2015). o1F, FAHAES 53| 7|28o=
AARH FaARIA] 71EH|9} Hrol tiRk AeAde Frsp] S
dsto] $]3A4K(Delphi workshop)S AJeY3IEti(US-EPA, 2005).
23]0l] 27 A7t 3lofE Felo] Aede] gEasle] 7ot
A5 74 Helsto] A0 32 2483tk Table 304}
o), 3 JYAA} STt v A FFAEE ]
J51e] 087 12 71512 el sladhae] 1 EAuT)
= w7} e E Aol tigk JERIAES] T AE O E=A
I 02 G| IS e e
QI TS AL 3 Tl tiFk FFHTE 157E A
537k Sefsteit
71Z2AR1 7keA] SO R BE é?% M w=d g
Hlasks A G HolEt Feke ASE Q) uhe
E7Fsert web @R1A} HlolE7 }l‘r‘“:M Hrjgke Y&
Z3oM FREAAE Hlasl] Sl BERTR ST
ofel Eq. (197} o), 7154 @& sl gl 7fEAe] oz
ro] EESIS GIAA A5E W] Hoighoz ol
EEsk, HEh kg FEF 2 JYLAE ol
A 004 171%]e] MR s slettze) sedae w33t
2 9t}

5
s

of

n-&N

( J < ij /. ) (1)
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Table 3. Weight, Sub-criteria and Performance Values of CoF Impact

Factors
Impact Weight . Impact
I t fact b-crit
factor W) mpact factor sub-criteria score ()
combine sewer 1
Sewer torm sewer 2
function 0.8 s .
o sanitary sewer 3
Rl intercepting sewer 4
diam. <500 mm 1
Pipe 500 mm = diam. <700 mm 2
diameter 0.8 700 mm < diam. <1000 mm 3
(mm) 1000 mm < diam. <1800 mm 4
1800 mm < diam. 5
depth<1m 1
Burial Im < depth<1.5m 2
depth 0.8 1.5m < depth<2m 3
(m) 2m < depth<3m 4
3m < depth 5
Sewer lateral sewer 1
We 0.8 branch sewer 2
P main sewer 3
400 m < dist. 1
Distance 300 m = dist. <400 m 2
from river 1 200 m < dist. <300 m 3
(m) 100 m < dist. <200 m 4
dist. <100 m 5
bare land, green & open space 1
urban facilities & public used land 2
Land | manufactural district 2
use commercial district 2
residential district ect. 2
river & lake, transportation space 3
line <3 1
Ij;‘f;zzr 1 3 < line<7 2
7 < line 3
etc. 1
Gm%u.ld 0.8 stable soils 2
condition .
unstable soils 3

7|4, P=8lriE i, n=38g ¥=o] tis] SRd J3keiA}e]

S W=gaRIAL jo) /KA, S, =Sl io] FPRIA} jo et
a1} Rl

2.2 TRATISA(PoF) APY HitH
221 TRATHSN T 2

s ARM] Al wf) B2l ele] ) s
= A0 Sio] WA F1sAo] WAk Z7te Hrk weld
ofe] Eq. ()} o] slsahes] vlais diH] A7 A8
Blg2 LTk oks, obdIel el Aleta) Aneks

#H2e] =92 Q3 drsAdo] A&siA S Ha A=
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37 15430] 100%0] o227 Bl WS A8 4= JUTHWERE,
2009).

Used year(Pi)

PoF(F) = Erpected useful life(P,)

@

P, P850k i, Used year(P) =8l o] AHG-1,
Useful life(P,) =8l io] Ul&dsrolth skrtae] Wig-
e CCTV 22} Ao =aiwo] AJelies Abart SEo]
M APols FehEET wFE B Aol srpe
o e aeg cdZst skbs e SEHo R AT &
SITKWERF, 2009). ¢lZ Eo}, nj=-2] PACP (Pipeline Assessment
and Certification Program) w7 sld2 JHl5H 5559l
el A= 59 = A=e] Fh BT 7ol 9o
2449 WA} Bad o BRska JTNASSCO,
2013). HelM = rRPIA R, Ted] i dRs 7kE0 R g
TE wpRhs AuaAt 7 AR dHsEs Tkee R
BeAel w3 Ars Psles ekl JTMOE, 2011;
MOE, 2015a).

SHAE CCTV A} Aol A0 S delhew A=t
ghe thdo] o)) miedl| =Fie B 83l sk
d& ks Alo] EvFseitt wEhA dijkde s dd A
A=} F3s EUR slratRe] o Wieds AAskL ARS:
st A ak=7Fs 73S APFHUS-EPA, 2015).

222 LS 2H

WFsE 2R Sl sraRe] AR HlolHE
FHslal srRe] WEATE AATTE AT A=A
2 GIS DBoj| 23 vipdhdes B3l mikdAzinE |7t
A9 7Bk s AFgste] AAsit Beg ki U]
IAVIE B FARE wiwe, skrdE ARE] Bk 55
Husjel 2Yserk

ol2)] Table 494 TS| srtze] WE-<I4E vlash A3,

Table 4. Sewer Pipe Useful Life in Various Countries

F& 20 00A] Ho 125W71A] WA A Rst s Balrk
] SRS FFEARE BRI disAz A1
] ARG ke 2049, tifE widas 300 R Ulkeods
& AL o, FEElrE A1 AR AE B
B2 AP YgasE 50 do 2 AAJskaL $ItkMOE, 2005;
MOE, 2015b). W% AFs]A|7 |5l upay ZaE o4
F2E 504, HIE vl 40450 2 AAEkaL glom, uix}
FAZ= A AR B 503S VIEe g sk
AJTHFASAB, 2009; MWRA, 2009). 53k 1] 2449
Publication 9469X= LNPIZPHS A83= 79 204, tixbs
7S A= A9 5002 sk YIRS, 2015). ¥HH
o, %=re] WRe vilirdsr} rEei= 7k AJEl2] Baxold=
242} 80~125%13% 1003S AAJskaL lof e} m=e] 7lEat
& 2polE Holal AJTHWRe, 2001; ICC, 2011).

o]XE Ulg-Iall] & HolF Kol ol Al F-ou
AR 3o A& thaal AP JEape] wek &80 R es
FABAA AMgo] 7] wholth B3 YR SR
WM SA1A WHg-darel B e dHo s T
e s oM E & R Itk SRS =92 Qg BkvsAd
Argsl] Sleirte AP ] We-dat obd, A st
27} 71sR e SRl 4= i AR 7RK) #elE uledd
= ggs]okst Ao|tNFEC, 2014).

SEARE Ak o 2 Ylg-agrt whA7]e) ol2= SRR E
2 7Rkl AA #EE UgATE dSshaL AFse 2l
A7) JTHUS-EPA, 2002). 53l A412-4] GIS dloelde] sl
29| Ht AM-AGE 24.910)7] wliol] o UHE-A5E 1009
oo 2 A= AL sl Afso] S8 AR o4
7] el AgsA] ety meEa 2 Ao ke
AP S1ek W] Y18IE Suie) v F3lolA] AALEkL
Y s0de e AAsle] gslgit

2.3 otz 3 IRIEsY S8 2 WY
St 7RI sie=aael sierbs g g2 05E 1717)9] 54

Korea USA UK New Zealand
Pipe material MOE MOE FASAB IRS NASSCO MWRA WRc ICC
(2015b) (2005) (2009) (2015) (2013) (2009) (2001) (2011)

“ rRC" 20 50 50 50 - 50 80-125 100
oncrete

Box 30 - 50 50 - 50 80-125 100

Plasti HDPE” - 25 - 50 - 40 100

astic
pvc? - 25 - 50 - 40 85

YRC : reinforced concrete, 2 HDPE : high-density polyethylene, *PVC : polyvinyl chloride
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AFE st B4R CCTV 24} &

Ql A2 =2H7] whitdl, $138% wlE"(risk matrix)2HdS
Sleite Tl ﬂu S50 2 Basjol gk tire] Mol
Q129] SpsE SEFOR TRAP] e WY Bejola

HhH(Jenks natural breaks classification method)& A3}
21tk(Salman and Salem, 2012; Baah et al., 2015). U]5d B
o]= WHE GIS DBoX STt 918l 7P B3z o2 gkgy]
I E o 2 dlolE g wjge Aexe$ SHH(natural
classes)© = ZXslete] = Whielct UlFd BHlo]aE 283t

W 2 5w U WA gEe] Wis 7Rkee R Axke Hashea
Tu 1] AR Szt & 4 Qlvk(Jenks, 1977).
3. ZAF A& A i}

3.1 .7:'.'5 [HM-x|0=| Jk-lI-l

AEA] FEETE AT A AgolA =AN T
7FF HA] 21805 X0 2 TiAPde] =8| A z1sE o]
Atk 53] FEET MFol IRgk Fef vlETE THEAT
AL glom, iF-te] sEr) =9l 32 SR
= As0] Qo] ThRe] Akl Hov) $MFo T Pasjt
w3k Srgke s 2 uledy) JRIAER FAE GIS
DBe] 4o gwdte] AL M98 AES ] FEsith
) wEETY] SR EE WA #E A% <F 89.3 kmo|H,
SR GIS dlofElE A 3,33970, o] F widd=r} 9o

A9 24 A
AFgGIEE AR 5= gl glolEl= 2,8117) wlolEl(Ae] 84%)
= ?WHOJ A
3.2 mktZnt 3 Ui AP Aot
SPx] dmdgh AR bl el Eel vt We) sk
gk s=Ae) skFed s APgeislct Bgk vl B
o]z WS &83te] HE HEFE ol sEoE TSk

sgA4e] GIS A=l FASIAIT.

Table 504 viehd no} o], sio] thh A7} vhejgt
AO R o= 4557 HEE A 15.9%E 2R3}t Sk
uh, 3k7ksAdo] sEEl Pk 0.725(A M- 361377

oIt WA sle] 55%E sk S vl

IREFEAEL tiAH R wig- =3kt
3F GIS A=dol] B89 9% B2 AEY, Fig. 1(a)olA]
R k2ol widE AdRrt 7P e skeE SES vER
I, AP BEe] Fre) gk tiie] 7“**&@7} 45w
o slg3ith mEIRAIE Fig. 1(b)olA tiRi 3 7HE20)
e slrEr) sTbFsA 4~557 H Sissy

3.3 _?_I%-IE E.:- Al-I'I 741'-
Hgxo2, QoI 155702 TR sk} sbs
3 Ao mEIsle] 917 7Nke) HAL $44918 A

ZA} 0Xg01= 3% uEY e wale, skedTte} Het

Table 5. Cutoff Values for Consequence of Failure and Probability of Failure Grade

Consequence of failure Probability of failure
Grade Cutoff values (score) Ratio (%) Cutoff values (score) Ratio (%)
1 Very low 0.000 - 0.390 28.4% 0.00 - 0.24 6.5%
2 Low 0.390 - 0.465 31.5% 0.24-0.42 14.7%
3 Moderate 0.465 - 0.540 24.3% 0.42-0.56 13.9%
4 High 0.540-0.723 15.4% 0.56-0.72 10.0%
5 Very high 0.723 - 1.000 0.5% 0.72 - 1.00 55.0%

Legend

Sub-catchmant Very low

Low

Risk grade

mm Moderate  mmmmm High mmssm Very high

Fig. 1. Sewer Pipe Map in Mullae Sub-catchment: (a) Classified by Consequence of Failure Grade; (b) Classified by Probability of Failure Grade
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3590] A0l e Fre] Aerhz A TR) T SR
PR TR UL S5 TRE CCTV s5:02 2
olel A= fEH 02 MK Ro] Yok, 7o
2 BTG e el TR TR BE A9
AR o] 20% P Al Haska glovd, sy
u] SIRRAAFBTL) Aol ha|de] 10-30%
W9 el M ZARHES Awsta glek oebd B weRT
G 2 AR PO R AFBCRL 7FYsIS o), A1) 2k
4e] 20% o 30% vintel bl HRE 5 Y= A=

sEe 2SI
A= e} e T58 AP Eyh= Table 69}

Ak ollA] s=ERe} srbede] ol Tl FEoE TS
WS = viES 2 wislaL = Faol wkEh ol
7B Mo g Stk L A7) 9 153oA 55+
7R 2= 6.8%, 33.3%, 33.2%, 17.2%, 9.5%= LJEREO ™,
AL 45572 HA| =] 26.7% B[S 2Bl glo]
ZARTY] BEOV vgol A3st A3 =E%9lct Fig. 2+
3T 552 GIS Aol &85k Aujo|u) AP E=0) Frg
off $Ix[Eh= IPIAR iF-Ee] % 4-5570) fdstalon,
PRl = Boslal PHe] AR 35E]] BEE EAEe]

sw T Tads I Ak

- =106
A THe

4.

A
=

T

B o= A4) 3R GIS DBE 7|22 39 9w
Thbe] S A 9IS 2] I3 e At
o Skl 1R FIuke] Ak $-41429]
SResh TRk, el 917 A
B HRET A%S o R 24}
e Auslslt

o 2]

] 414

e

N

sheds} AP E B, Fo
Ve, TR e v
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Fig. 2. Sewer Pipe Risk Grade Map in Mullae Sub-catchment

(@) ST AASE TIiko 2 ) SRS A
& Ak

() A MRS tho s Sl e veslel sls
A PEE A8sh, HER0E AU VIR 24} 4
#2918 =Bsle] g WPREe) A8 Bbde Ausklc

AR, 3EE AL $AE9E s S8l gk
Ao} o= 71eA BFE aefdt gedel s 5ue A
Wk AR 4= ATk B =Rl oF 27%0 dFske
URE 455502 wiio), 5 vidsl AL ool wey,
FUS S A8l A= mlEY e 7 S 25
ZALe] 9AER1E AEE 5 ks Hloftk A AL oozl
o] Foll= A E AT 7IEAQ] E24] B3] 7R
GIS DBE 734leal sl Ao} sl 715738 AulshA Akge

T Tk BRE 2 el Aehs i sl thik 919
AP S EUR AE A ARE SR Jdste

288 F e R VddErk

gl =

B e ST AN e/ AR =
2016000200012)"0 2 AL F=|AUIT, o]o] ZXp=y T,

T

Table 6. Sewer Inspection Prioritization Matrix Based on Risk Assessment (Classified in Five Color)

Probability of failure
Risk matrix (%) - -
Very low Low Moderate High Very high
Very high 0.04% 0.04% 0.00%
High 2.10% 2.99% 0.50% 0.82%
f
C"“S;?ﬁ';ce © Moderate 1.85% 2.99% 2.70% 2.38% 13.52%
Low 4.30% 4.62% 4.73% 15.15%
Very low 6.08% 2.06% 16.83%
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