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INFILTRATION SCORECARD

Condition Assessment
'How Do They Compare? E™®S  If You Rely on CCTV

I | Automatically Finds Potential Sources of Infiltration N Y to Fi n d Lea ks’ Yo u
2 | Automatically Finds Leaks Inside Joints N Y . .

3 | Automatically Finds Leaks at Service Connections N Y WI I I P rO ba b Iy F IX

4 | Automaticallty Finds Sources of Infiltration at Cracks N Y o

5 | Automatically Finds Leak Locations (within 0.4 in or | cm) N Y The Wro ng PI pe °

6 | Automatically Measures Size of Leaks (GPM or LPM) N Y

7 | Automatically Finds Defects That Leak from Bad Couplings N Y

8 | Automatically Finds Defects That May Still Leak After Repairs N Y

9 | Automatically Finds Defects That Leak in Liner Projects N Y e .

10 | Automatically Finds Defects After Service Re-Connections N Y POSt-RehablIltatlon

Il | Automatically Finds Leaks, If Silt or Debris on Bottom of Pipe N Y

12 | Able to Conduct Inspections, If Sewer Pipe Is Full of Water N Y If You Rely on CCTV
13 | Able to Determine Size of Potential Leak, If Roots Are Present N Y to Ce rtify YO u r

14 | Automatically Finds Leaks at Joints, If Grease Is Present N Y

15 | Able to Determine Size of Leaks, If Pipe Has Encrustration N Y Li 1] i ng or Re pa i r

16 | Requires Active Infiltration to Identify Defect at Source Y N P rOj ECt , YO u Wi I I

17 | Contains Moving Parts That Could Clog from Debris or Silt Y N

18 | Requires Bypass During Inspection, If Pipe Full Y N PrOba bly H ave To
19 | Requires Special Training and Certification to |dentify Defects Y N . o .
20 | Relies on Visual Observations to Record Defects Y N F IX Th e PI pe, Aga In.
21 | Speed of Inspection 3ft / min | 50ft/ min
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PITFALL #1: CCTV ROUTINELY MISSES MAJOR DEFECTS.

Electro
Scan ccrv Electro 1 CCTV
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PITFALL #2: CCTV OPERATORS HAS BEEN FOUND TO ROUTINELY CATALOG MINOR DEFECTS, AS MAIJOR.

ELECTRO SCAN

Connection

f (*. 0.00 Downstream Coni!
X ]

6.40 Deposits Attached Encrustatios’
sectional area, from 07 to 05,
inches of joint: YES O
_&
\ \\__"__
e\
%
X\
\\\ \_27.40 Matenal Change, Polyvinyl Chionde (PVC)
= \
\x 2960 Material Change, Other (state in comments)
4030 Deposits Attached Encrustation, 10 %of cross
sectional area, from 09 to 11 o'clock, , within B8
B inches of joint: YES
~~._52.10 Deposits Attached Encrustation, 5 %of cross
sectional area, from 12 to 02 o'clock, , within 8
inches of joint: YES
62.80 Cleanout, Survey Ends

Source: Milwaukee Metro US EPA Project - 2012




PITFALL #3: CCTV OPERATORS ROUTINELY CATALOG MULTIPLE DEFECTS USING THE SAME CODE FOR DIFFERENT-SIZED DEFECTS.

.

ELECTRO SCAN

Severe Defects
Noted the
Same Way as
Minor Defects
with CCTV

CCTV

Connection
{ ( : 0.00 Downstream Connectior
L%
T~ 2.50 Deposits Attached Encrustation, 1C

sectional area, from 07 to 11 o'clos
inches of joint: YES
Deposits Attached Encrustation, 5%

inches of joint: YES
inches of joint; YES
Deposits Attached Encrustation, 10

inches of joint; YES
Deposits Attached Encrustation, 10

inches of joint: YES

L1

‘W WERF

Collaboration. innovation. Results.

61.60 Cleanout , Survey Ends

Source: Milwaukee Metro US EPA Project - 2012

sectional area, from 04 to 05 o'clock]
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PITFALL #4: ENDING A CCTV INSPECTION BEFORE FINISHING THE INSPECTION.

Connection
Downstream Connection

DEFECT
Not Seen By
CCTV

..__"‘"q.

[
o
w
wn
=]
|
i’
=
, @
—
@

Survey Abandoned

A

Source: Milwaukee Metro US EPA Project - 2012




PITFALL #5: CCTV UNABLE TO INSPECT PIPES THAT ARE EITHER ‘FULL’ OR ‘PARTIALLY FULL' OF WATER.

CCTV Cannot Be Used
When Sewer Mains Are
Either Full or Partially
Full of Water; However
Electro Scan Can.

15:01:80 HH. B14 TO HH_BIS
ad: 05 14 TSOmm EP.'._l.ilj.e"E




PITFALL #6: CCTV UNABLE TO INSPECT PIPES THAT HAVE DEBRIS OR SILT ON THE BOTTOM OF THE PIPE.

Silt at the bottom of

sewer pipes will hide
leaks, and will not be
found by CCTV.




PITFALL #7: CCTV IS UNABLE TO PROVIDE A ‘QUANTIFICATION OF DEFECTS’
Region 3 .

Electro Scan Graphical Report — Joint Defects

.
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120 130
Distance from Center of Upstream MH

Source: Large US EPA Region 3 Sewer Utility




PITFALL #7: CCTV IS UNABLE TO PROVIDE A ‘QUANTIFICATION OF DEFECTS’ (Continued)
Region 3 .

Electro Scan Graphical Report (Continued)
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Source: Large US EPA Region 3 Sewer Utility




PITFALL #7: CCTV IS UNABLE TO PROVIDE A ‘QUANTIFICATION OF DEFECTS’ (Continued)

Data Files

Region 3

Maximum Max. Defect
Startof | Endof |Lengthof | Curmrent Cutrent | Defect Flow
Anomaly | Anomaly | Anomaly | Level of Anomaly| Flow Grading
Anomaly Grading -
1.73 1.08 023 392.00 M 1.69 M
3.68 in 023 136.00 L 1.58 M
10.04 10.31 023 134.00 L 219 M
14.17 14.33 0.13 493.00 M 0.3 8
1820 18.38 0.17 431.00 M 0.99 8
2246 2253 0.08 128.00 8 0.13 8
2644 26.61 0.13 439.00 M 0.9 8
30.34 30.72 0.17 338.00 M 1.00 8
34.63 477 0.13 320.00 M 0.93 8
38.73 38.01 0.13 262.00 8 039 8
4286 4290 012 264.00 8 047 8
46.97 47.14 0.17 332.00 M 1.01 M
51.13 5127 0.13 380.00 M 1.11 M
3523 3331 0.08 144.00 8 020 8
3928 3930 0.10 239.00 8 037 8
63.37 63.47 0.10 208.00 8 031 8
67.32 67.57 0.03 182.00 8 0.13 8
7143 71.38 0.13 608.00 M 1.01 M
73.33 75.69 0.13 460.00 M 0.77 8
79.34 70.82 023 439.00 M 1.30 M
83.33 83.60 0.13 301.00 8 0N 8
87.68 87.83 0.13 404.00 M 0.73 8
0171 01.83 0.13 2A47.00 8 043 8
03.81 03.80 0.08 200.00 8 026 8
09.84 00.87 0.03 101.00 8 0.08 8
103.72 103.90 0.13 403.00 M 0.87 8
107.73 108.01 023 337.00 M 1.57 M
111.78 112.01 023 349.00 M 131 M
115.82 115.99 0.17 481.00 M 0.3 8
119.85 119.95 0.10 187.00 8 029 8

Maximum
Startof | Endof |Lengthof | Current Defect Flow
Anomaly | Anomaly | Anomaly | Level of Anomaly| Flow Grading
Anomaly Grading =

123.83 124.00 0.17 454.00 M 0.2 8
127.81 128.01 020 517.00 M 1.08 M
132.07 132.19 0.12 190.00 8 037 8
135.92 136.02 0.10 181.00 8 029 8
130.95 139.95 0.00 102.00 8 0.06 8
143.93 144.03 0.10 186.00 8 029 8
148.11 14822 0.10 307.00 8 041 8
151.95 152,07 0.12 226.00 8 041 8
156.00 156.13 0.12 892.00 L 122 M
159.93 159.98 0.03 137.00 8 0.14 8
163.89 164.01 0.12 288.00 8 047 8
167.89 168.02 0.13 260.00 8 044 8
171.87 172.02 0.15 161.00 8 0.38 8
175.90 176.08 0.18 264.00 8 0.63 8
183.94 183.97 0.03 111.00 8 0.08 8
187.87 188.04 0.17 177.00 8 045 8
191.93 192.03 0.12 195.00 8 036 8
195.96 194.08 0.12 175.00 8 032 8
200.19 20034 0.15 174.00 8 037 8
203.99 204.00 0.10 176.00 8 027 8
20792 208.05 0.13 235.00 8 041 8
21193 211.96 0.03 109.00 8 0.08 8
216.04 216.14 0.10 163.00 8 025 8
22029 22029 0.00 380.00 8 0.14 8
236.14 23621 0.07 153.00 8 020 8
24020 24025 0.03 120.00 8 0.13 8
24828 24331 0.02 124.00 8 0.09 8
250 2501 0.00 111.00 8 0.04 8
25454 254 67 0.13 3380.00 L 4.78 L
256.82 256.87 0.03 127.00 8 0.13 8

Source: Large US EPA Region 3 Sewer Utility

12




PITFALL #7: CCTV IS UNABLE TO PROVIDE A ‘QUANTIFICATION OF DEFECTS’ (Continued) i >
Region 3 :

Findings and Conclusions

Electro Scan located 60 total defects — 38 small, 18 med- _«

ium, and 4 large. Based on the size and quantity of those

defects, it is estimated that this pipe length could infiltrate 40.3 gallons
per minute.

Anomaly Grade % Length | % of Total || Grade Flow Flow per % of Total

Picking 100.00 [[Carrent | Number | Length | ofPipe | Anomaly | Flow | Number o 1004t of Flow
Threshold Levels Tested Length || Levels =P pipe
Grade Large =700 4 0.8 0% 10% >4 1 48 19 12%
Medium || 700 to 18 34 1% 44%% 4tol 11 15.1 59 7%
400

Small <400 38 3.3 1% 46%% <1 48 20.5 8.0 31%
Total 60 1.6 3% 100% <1 60 403 15.7 10:0%

The first 1/3 of this pipe is responsible for just about half of the total
possible infiltration. However, just like with the pipe segment on Snow
Acres Dr, there are enough defects spread throughout the entire pipe to
justify a complete relining or replacement.

GPM estimates +40%, assume a 1 ft of water head over pipe.

Source: Large US EPA Region 3 Sewer Utility




PITFALL #8: CCTV IS UNABLE TO TELEVISE SEWERS DURING RAINFALL EVENTS.

:-__‘(') .

Northern California Sewer Agency unable to CCTV due to unexplained
‘around the clock’ surcharging. Region 9

1] .;;engﬁJ

60
Distance from Center of Upstream MH

Distance from Center of Upstream MH

Distance from Center of Upstream MH




PITFALL #9: CCTV NOT ABLE TO CONFIRM REPAIRS AFTER REHABILITATION. Region 4

Agency fixed originally identified pipe defect found using CCTV, but missed
other defects causing significant amounts of infiltration.

. |y .
'IrlllillJ -L.._‘Il“ll;linll

40 50 60 70 80 90
Distance from Center of Upstream MH

CCTV in Correctly Identified Defects, in Two Different Inspections.

140 150 160
Distance from Center of Upstream MH

Point Repair

o+t : :
200 210 220 230

Distance from Center of Upstream MH




PITFALL #10: CCTV UNABLE TO PERFORM QUALITY ASSURANCE ON PIPE LINING PROJECTS.

A Region 5
Agency’s contractor had used CCTV to certify a recent pipe lining job at <
this Ohio sewer utility. According to Electro Scan multiple service
defects were found causing more infiltration than before original rehab.
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PITFALL #11: CCTV IS NOT ABLE TO PERFORM QUALITY ASSURANCE ON POINT REPAIRS. Region 4

Agency’s contractor had used CCTV to certify a recent point repair. Ms| ALY GA
It did not work.

WY U NP NN UNNY U T U ST

40 50 60 70 a0 490
Distance from Center of Upstream MH

Point Repair

0 -------I-ll-'ﬂ'lfm!ﬂl--
100 110 120 130 140 150
Distance from Center of Upstream MH




PITFALL #12: CCTV MAY MISS DEFECTS DUE TO ‘ENCRUSTATION’ -- NOT (YET) AN APPROVED METHOD OF REPAIR.

This Sewer Main (Below) was Televised and PASSED its Water Pressure Test (i.e. able
to hold water for 5 minutes). Yet, the Electro Scan Current was able to accurately
show defects as Encrustation is non-conductive.

ELECTRO SCAN

Connection 0.0

c
o
@
r[—-o
.

elect

Downstream Connection 7
Begins

Deposits Attached Encrustation, 5 %of cross
sectional area, from OT to 09 o'clock, , within 8
inches of joint: YES

Jeposis E

Deposits Attached Encrustation, 10 %of cross
sectional area, from 07 1o 05 o'clock, , within 8
inches of joint: YES

Deposits Attached Encrustation, 10 %of cross
sectional area, from 07 to 05 o'clock, |, within 8
inches of joint: YES

Deposits Attached Encrustation, 10 %of cross
sectional area, from 07 to 05 o'clock, , within 8
inches of joint: YES

Deposits Attached Encrustation, 10 %of cross
sectional area, from 0T to 05 o'clock, , within 8
inches of joint: YES

Deposits Attached Encrustation, 10 %of cross
sectional area, from 0T to 05 o'clock, , within 8
inches of joint: YES

Deposits Attached Encrustation, 5 %of cross
sectional area, from 0T to 05 o'clock, , within 8
inches of joint: YES

Deposits Attached Encrustation, 10 %of cross
sectional area, from 07 to 05 o'clock, , within 8
inches of joint: YES

Cleanout, Survey Ends

;ﬂw Expedits
s Mauwatosa '/ f B
'Eaglv 5t Claydmy




PITFALL #13: CCTV UNABLE TO QA/QC PIPE LINING FOR AGENCIES OPERATING UNDER A ‘US EPA CONSENT ORDER.

) . .. Region 4
Agency’s contractor had used CCTV to certify a recent pipe lining
job at this Southern Florida sewer utility. According to Electro Scan TN NG
three major service connection defects were found. SGC
ms| ALY GA
Fl

150 1&
Distance From Start of $can (in Fast)




PITFALL #14: CCTV MAY MISS POTENTIA

oK &
L :

L LEAKS IF GREASE IS PRESENT AND COVERS DEFECT.
g e L T J

EL I:!.- L]




PITFALL #15: CCTV MAY MISS POTENTIAL LEAKS IF SEWER HAS BEEN CLEANED, AND ROOTS REMOVED, MAKING IT
MORE DIFFICULT TO DETERMINE POTENTIAL LEAK LOCATION AND SEVERITY.

21




PITFALL #16: INCOMPLETE, INCONSISTENT, AND INCORRECTLY CATALOGED DEFECTS ARE SUMMARIZED INTO CCTV’s

Overall Pipe Rating Index(OPRI) GRADING SYSTEM, RANKING PIPES AS 1-5. BY USING SUBJECTIVE STANDARDS, PIPES MAY
EITHER BE INCORRECTLY IDENTIFIED AS ‘BAD’ WHEN THEY ARE GOOD, OR IDENTIFIED AS ‘GOOD’ WHEN THEY ARE BAD.
5.0

PACP CCTV OPRI Standards

1: EXCELLENT: MINOR DEFECTS.
Failure unlikely in the foreseeable future.

2: GOOD: DEFECTS THAT HAVE NOT BEGUN TO
DETERIORATE.
Pipe unlikely to fail for at least 20 years.

3: FAIR: MODERATE DEFECTS THAT WILL
CONTINUE TO DETERIORATE. Pipe may fail in 10
to 20 years.

4: POOR: SEVERE DEFECTS THAT WILL BECOME
GRADE 5 DEFECTS WITHIN THE FORSEEABLE
FUTRE. Pipe will probably fail in 5 to 10 years.

5: IMMEDIATE ATTENTION: DEFECTS
REQUIRING IMMEDIATE ATTENTION. Pipe has
failed or will likely fail within the next 5 years.

4.0+

OPRI Grade

& 3

Flow (gallons/minute)
=

o

Flow (gallons/minute)
o s & S b

o

CCTV Surveys*

FLA | b

o 094

- - - - - .

095

- -

Comparison

_____.;_____'L

————————————

FFFFFFFFFFFF

: EPA/600/R-11/078 | July 2011

- o w
o o o
OPRI Grade

o
o
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PITFALL #17: FLAWED GRADING OF SEWER MAINS BY CCTV OPERATORS MAY BE TRANSFERRED INTO HYDRAULIC
MODELING PROGRAMS GIVING INCORRECT OR INACCURATE PORTRAYAL OF BASINS AND SUB-BASINS REQUIRING
REHABILITATION.

=

| Crefinition " Dretails Defects |nternal Wiew " Scores || Schedule " Rezources || Attachments || zer text " zer nu

Distance PACE Code | Continuous Yalue \falu,a“lst Walue Clock | Clock

(ft) %, SR e e R Re e i

InfoNet

| Acld Defect | [] 5 0/0

0Ok ][ Cancel J[ Apply ][ Help
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CCTV Cannot lIdentify & Quantify Defects,

It Cannot See.

Bad Lining Job

;u ,L
g -—L—--a--- =‘-. - i -

Bad Pomt Repalr

a

Electro Scan is the new Polygraph Test 4 ‘m-‘,é
for Sewer Pipe Lining Jobs & Repairs. f_'ff :




