% IMulti-Sensor Inspection: 2L/LIDAR & 50 LIDAR

o

Whatls ?

* Multiple Sensors
e LIDAR
e SONAR
* Fisheye Video
e H2S Gas & Temp -

OPTIONAL
: LIDAR
. LIDAR

e Quantitative measureable data
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SolidFX MSI Equipment

e State-of-the-Art 2D LIDAR
Inspection
e FLOAT for 36” and larger pipe
- Up to 5400 LF
e SMM for 24" and larger pipe
- Up to 3000 LF
* View and verify data quality in real
time
e Code in back office for QA/QC
* Lens cleaning for I&l

L |

DUC view SONAR view

hcuesinc.com 800.327.7791 © 2020 2
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX-DUC Camera

Digital Universal Camera
(DUC)

Live video during inspection
Digital pan-tilt-zoom

Never miss a defect
Integrated with GNet

Code in truck or in office
Flat images with measuring
capabilities

No moving parts

https://cuesinc.com

@ GraniteNet Advanced

File Edit WView Reports Interfaces Tools Help
= r.,_' = | Inspection profile: | NWM Patterson
Navigator - Mainlines
1| Projects [E] Tasks m @ Modes P& Laterals
Filter: T <Al -
Quick find:

(=]

=1 Sewer Main '235-234'
=1 Sewer Main '236-235'
=1 Sewer Main '237-236'
=1 Sewer Main '239-238'
=1 Sewer Main '240-239'
' Sewer Main "241-240"
=1 Sewer Main '242-241'

B B B

R x

T 2
Q. Find

IS0

salesinfo@cuesinc.com 800.327.7791
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

F = H } | p ) @@ & ® 0 |0 | @ O
Head File Record | E : [ i Hold  Festore Zoomin ZoomO | Display | Move Text  Target  Erase
| File Fos: _)' .lllllllllllllllll:‘SpEEd

2.00m | (0.400 m/div)
2.25 MHz (20 dB)

Diagnostics:

Profiling SONAR

* Frequency = 2.25 MHz
e Beam = 1.4-deg conical
* RPM =1rev/sec
 Range =6" - 180" (15 ft.) » ' e et

+ Pitch & Roll ' Ty

. nfa

Header o IMX
o Status : (xB80
._' Range : 200m
i o8 Gain : 20dB
bl SectorSize : 243 deg.

TrainfAngle : 180 deg.

= HeadPos D324
0.168m % ' DataBytes 250
- Profile . 564

Fregency o 225 MHz

Abszorption . 1.70dBém
Pulse Len o 1usec

. Pitch . 23deq.
* Debris level . s o

. . Circle Diameter: 1.42 m RealTime PRF : &ms (167 Hz)
 Water level 1 -

Ready Pitch: |2.3 deg. Rolk |-2.7 deg. Distance: |n/a Horz [0.236 m Vert: [-0.360 rr rﬁange: 0.430 m f-éeari .

e (Capacity Analysis
 On-screen measurements

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 4
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

File View Tools Language Help

SFX-2D LIDAR| = simaismaim =

A Time: 15725832 | Step: 0171, Echo0: 01148

Time: 023169 e

2D Scanning LIDAR

« 2D SCANNING LIDAR

* Live view

* On screen measurements |
e 270 degree sweep @ 40 Hz
e 1080 points @ % deg/point
 Height & Width T
 Ovality
 Corrosion &Buildup

| Stept171, X1

—Fimestamp: 15725832t L || Refresh rate: 34 fp-

Rate: 29ms | 34fps A plot ] T Table Source: File1 @ @ @

E — -  —

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 5
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

SFX-H2S Gas/Temp Sensor (optional)
H2S/TEMP-data logger

H2S/TEMP - data logger
Designed for sewers,
manholes, and wet wells
Wireless Bluetooth
download of data

Time synchronization
with other MSI sensors
Floats and self-righting

https://cuesinc.com

GO THE DISTANCE

H25 Ranges

Gas Accuracy at5TP

Instrument Temp Range

Relative Humidity Range
Ingress Protection
External Dimensions

Instrument Weight
Power Supply

Logging Interval

Logging Capacity
Wireless Communication
Humidity Accuracy
Humidity Sensor Range
Temperature Accuracy

0-50, 0-200, 0-1000 and 0-2000p pm,

Long Deployment (LD) or Short Deployment (SD)

sensors available

+/- 2ppm at 20ppm gas

(normal temperature and pressure)
-20C to 50C (-4F to 122F)

0-100% non-condensing

IP&E

Trilateral Diameter 58.3mm x 59.3mm
Height 164mm (2.30" x 2.34" x 6.46")
300 grams (10.60z)

3 x AA Alkaline Batteries (in adaptor)
Or 1 x 3.6v D Lithium Battery

1 second to 18 hours

3 million data points

Data download via Bluetooth®

+f- 5% RH @ 55% RH

0-1004%

+-0.3 @ 25C (77F)

salesinfo@cuesinc.com

800.327.7791

© 2020 6




SFX-Reporting Deliverables

* * &

* Granite Net database and DUC video file

e 4:1 VIDEO - Synchronized sensor view
MP4

* Condition Assessment Report (PDF)

 Tabular Data (Summary Info) (CSV

X Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

GO THE DISTANCE

Asset length: 426 5 ft
Surveyed length: 317.3 ft

nytow

0 Upstream Manhole: 104433
Downstream Manhole: 231533 ——

Payout: 32.1
2017-11-30 09:02:33

®
® 2
]
2 w0 E
2 ;
: g
'z X L
- t
e E
]
:g 20 i) E
= 3
10 0 ®
100 150 200 50 300 B0 400 (] 0
Payout - fi COMDSION Max corrosion avg 0 50 100 150 a0 =0 0 B0

—

. SolidFX,

Q
®

Water Height in: 17.0
Sediment Ht. in: 100

Corrosion avg in: 0.27
Corrosion max in: 0.68

HD Video

O)

Rollout View Cross Section View

| Mipa Diamater - 58*

]
&

Owrurtift 1

https://cuesinc.com

salesinfo@cuesinc.com

Category. Structural

At255.7 ft8/5 A

S04: SAM - Surface Aggregate Missing
Category: Structural

At248.7 ft10/2 4

FO3: SAM - Surface Aggregate Missing
Category: Structural

At191.0t11/1 4

S03: SAM - Surface Aggregate Missing
Category: Structural

At191.0 5/ 4

F02: SAM - Surface Aggregats Missing
Category: Structural

At191.0 8/,

FO

SAM - Surface Aggregate Missing
Category: Structural

2351

5771t

| &

hAt257.8 ft
MWL - Water Level
—
v
¥ 0 &
g
"
v/

800.327.7791

M ) At943
g 7 i MWL - Water Level
v/
hAt20ft
N/ OBJ - Obstacle In Joint )
A HeH / Category. O&M 40on
S01: SAM - Surface Aggregate Missing __hAtoot
Category: Structural MWL - Water Level
At0.11t2/5 A hAtoOft
S02: SAM - Surface Aggregate Missing - AMH - Manhole
Category: Structural [ At0.0 ft
R START AGAINST FLOW - StartInspection Againstthe Flos
Cateonngy: Micrallanagyus,
0.013867596 2017_11 30 09_01_23198 B86.66739156 2.147333956 5.123189999
0.014773519 2017_11 30 _09_01_23224 B6.74908718 2.168335546 5.33744858
0.015644599 2017_11 30_09_01_23249 88.60474504 2.21571583 5.488367359
0.016515679 2017_11_30_09_01_23274 90.71716059 2.181964199 5.488367359
| 0.01738676 2017 _11_30_09_01_23299 89.73681304 2.147298754 5.33744858
| 0.01825784 2017_11_30_09_01_23324 78.48615785 2.103991424 4948263487
| 0.042081633 2017_11_30_09_01_23349 89.620105 2.155747328 5.228985074
0.045142857 2017_11 30 09_01_23374 83.72634891 2.11037864 5.163934533
0.048326531 2017_11 30 _09_01_23400 87.83447197 2.164946517| 5.33?44358!
0.051020408 2017 11 30 09_01_23422 92.74788051 2.172976496 5.43B367359
0.054326531 2017_11 30 _09_01_23449 91.88424101 2.21507997 5.48B367359
0.057510204 2017_11 30_09_01_23475 B82.88605101 2.107107954 5.186547366
0.060571429 2017_11 _30_09_01_23500 84.2632059 2.158815863 5.274763934
| 0.063632653 2017_11_30_09_01_23525 82.37253563 2.103689509 5.186235617
| 0.066693878 2017_11_30_09_01_23550 90.82219783 2.21888614 5.488367359
| 0.069755102 2017_11_30_09_01_23575 84,77672128 2.155203393 5.163934533
0.07295082 2017 _11_30_09_01_23600 82.41921885 2.075084658 5.099134149
0.07602459 2017 11 30 09 01 23625 91.81421618 2.232759216 5.488367359
0.079221311 2017_11 30 09_01_23651 85.03347898 2.125692772 5.27402581

© 2020 7
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

SFX-4:1 Viewer

GO THE DISTANCE

PIPC

O

Upstream Manhole; GIS123
Downstream Manhale: GIS456

Parpourt: 9.7
2016-02-2% 10:54:02

Corrosion aag in: 027
Corrosion max inc 1.27

Buildup avg inc 033
Buildup max in; 2.53

. i 1 " | o N
& r | g § L&
o, S | - 5 r A
L . b w b i
' |
] '
I
l (3
| O | P
i1k ]'
]
*
L]
L_d
'l r
L
-

SolidEX

o —

il

Cross Sﬁtinn View

HD Video Rollout View
| ] ;.I W g — —
! 1 NN MY
: 3 ! ! : : I ‘ -Il W ' ;
'R i : | 1 y e
| ' [ ! o B ik : = b S i— A
https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 8
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

SFX-4:1 Viewer (cont.)

GO THE DISTANCE

PIPC
0 Upstream Manhole; GIS123
Downstream Manhaole: GIS456

SolidE/

https://cuesinc.com

J q
Parpout: 314 Corrosion avg inc 1.33 Buildup avyg in: 0.27 =
20146-02-29 10056008  Corrosion max inc 3.5 Buildup max inc 1.98 | —
HD Video Rollout View Cross Section View
& | | | .I- _— | I__
, AN | .,
L | i ; f i ¥
'i,.. ' i ' E.-' i . y hj
i i . -. g = -_- ! I 1 |
' i l' = | i by G, .
salesinfo@cuesinc.com 800.327.7791 © 2020 9
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX-Condition Assessment Report

sn Al PO |
— Solided. Table of Contents P soid
e —— - _ | Technology Comparnson 3
Anyiown, USA 104433
] T i Inspected November 30, 2017 l 331533 Inspea ction Information 4
nNspection InTrorrmatiomn
P As-Built Dimensions Sediment and Comroaion Summary Medrica 5
Transport Sensor(s) Sadiment and Comrosion Graphs o
HD
SONAR Summary Table 10
Distnbuted Cross-Sechons 13

Inspection Details

Sersce Area: AREAZ

Segment Referenos: LAl

Upatream b anhole: 1433
Dicwnatream banhobs: 231533

Direction: Downaiream
Dikztancs: A0

Scan Dala: Movemibser 30, 2017
Operator Wotes: home

Processing hotea: home

Decument Details

Report Prepared Febouany 15, 2018
Souwrce Reference 52305

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 10
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X Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX-Condition Assessment Report (cont.)

TS T 5 P soigr/
.. .- = - M e
|| ll [ X N e sy i /
®) HE e — SolidF
/ CLES CM —
Anyiown, USA 104433
2 : : Inapected November 30, 2017 FI533
Sediment and Corrosion Summary Metrics
Table of Contents
Techmoksgy '©om pars on 3
sediment/ >onar Metrcs Corrosion/Lidar Metrics Inspe ction Information 1
Sedument and Commosion Summany Meinca 5
Sedement Volume (cubeC yard): 10.1 Cormoded Volume (cubec in): 421265 Sediment and Comosion Graphs &
As-mim Capacty/As-bult Capacity {3:): 95.7 WallAa-buslit (%) Oy 2 Pipe Ovality Graphs 9
Swemimary Table 10
Average orogs-sectional restneton (3 4.3 Average Wall Loss (%) 0.8 Distributed Cross-Secions 13

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 11
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX-Condition Assessment Report (cont.)

v Beandacd £ tha o, - "-';: -
57 £ 11 i -
cl T e SD“dF/’ TE!I]IE' Df CD"tE‘lTI:S
CLES - CMS: —
e 2 Technology Comparnson 3
Sediment and Corrosion Graphs(0'-200') Anyiown, USA 104433
4 inapected November 30, 2017 231533 Ingpe ction Informaton 4
If: Sedement and Comrosion Summary Metnca 5
gt} Sadiment and Corrogion Graghs 6
%’ : Pipe Ovality Graphs g
L |
1 : Swmmary Table 10
v = = 5 sa == :I'E- 5 ""1";3' : -.:5 : 158 e W mo Distributed Cross-Sectons 13
Payaw - # © GOTDEGH M CRmCEOn mv
Fipa Damater - 54*
5“ u:_
r
= ) ,EE
& h.5" 5.5

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 12
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X Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

GO THE DISTANCE

SFX-Condition Assessment Report (cont.)

Horz, [Hamaiar in
CEEERESE

wl T

arl, Diamatar in
ETREREZREDE

Anyiown, LISA
Inspected Movember 30, 2017

1 = e 1 u ] =l A0
Payclitch

P Drarrsa b - 54

RN R A A A

150 7 1 o o 400
Fayolbh.|

l

SolidFX

104433
31533

https://cuesinc.com

salesinfo@cuesinc.com

800.327.7791

@ -3 i

e
SolidF

Table of Contents

Techn clogy Companson 3
Inspea ctbon Informakon 4
Sedement and Corrosion Summany Meincs 5
Sedement and Corrosbon Graphs -]
Pipe Ovality Graphs g
Summary Table 10
Distributed Cross-Sechons 13

(Horizontal Diameter - Vertical Diameter)

Ovality = . ; ical Di
Vo (Horizontal Diameter + Vertical Diameter)

Horizontal Diameter is width at maximum.
Vertical Diameter is 2 * Vertical Radius.
Vertical Radius is vertical distance from center of Horizontal Diameter to peak of circle

© 2020 13




+

N

*
*
* ¢

N

*

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

SFX-Condition Assessment Report (cont.)

GO THE DISTANCE

- —EES Y i e
SD“dF/ @ g = SoldRs
Amyiown, USA 104433
Inea pemsr i (] ooy sy 300, HODAT FI1533
Summary Table
0.0 Star] Starl of mapeckon 2 4" 4.5" 5 5" 0.9 1.5" 10.8" o 8%
405 | Matenal Loss | Material Loss at Joint | 0.4° 1.3° 1.8 02 0.7 10.07 9.4% Table of Contents
478 hiatedial Loas Matenial Lo=s at Joent | 047 1.3° 1.87 (i 0.5 10,07 O A% Technobogy Comparson 3
ED.0f Regular interval 03" 0.4" 0.7 03" 08" 10.0° 9 .4% Inepsiction fpemalion s
555 | Molerial Loss | Material Loss at Joint | 0.5" 1.5" 1.8 o s 10,07 4% S e i o ios Sammpy Kpews: S
Sadement and Comombon Graphs &
100.0° | Regular Interval 02" 0.4 0.8 0.3 o8 10.07 9 4%, —— o
1457 | Sediment Sediment (0-205H.) | 0.3 0.4" 0.8~ 04" 0.8" 8.7 5 Summary Table 10
150.0° | Regular Interval 0.3 0.5% 0.7 0.3 0.8 7.2 7% Distributed Cross-Sections 13
1650 hMatenal Loas badenal Loas at Jodnd | OLT 1.8 2 4" 1.4 7.2 Ty
200.0° | Regular Interval 0.3" 0.5" f.8" 03" .97 2 29 120,
https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 14
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

SFX-Condition Assessment Report (cont.)

GO THE DISTANCE

Distributed Cross-Sections

Aurylowmn, LISA

SolidF{

104433

231533

Ina peected Movember 30, 2017 l

| 1457 Sedment

A Cormozbon {in.) 03
38 Corrosbon (. ) 04
Max Connoabon {n.) 04
A Busbduap (i) 03

ax. Buibdup (i) 05
bax Sed. Hesght (n) &7
Sed. restricion % 55

150.0 Reguiar interval

Ax. Comrosion () 0.3

3a Corrcabon {in.) 0.5
Max Cornosson () 0.7
Ay B uibdup (i) 0.3
Max . Babdup i) 0.9

blax Sed. Height{m. 7.2
Sad. resiriction % T3

1550 Matenal Loss

Av. Comosbon (i) 0.7

3a Corrogion (in.) 1.8
bax Corrodbon (n.) 22
Ay Busbdug (i) 0.4

Max. Busbdup (i) 1.4
Blax Sed. Height (m.) T.2
Sad. reafricion % T-5

Table of Contents

Techn clogy Companson

Inspea ctbon Informakon

Sedement and Corrosion Summany Meincs
Sedement and Corrosbon Graphs

Pipe Orvality Graphs

Summary Table

Distnbuted Cross-Sechons

https://cuesinc.com

salesinfo@cuesinc.com

800.327.7791

© 2020 15
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

SFX-3D

Condition

Assessment
Rehab Planning
Geo-Location

3D LiDAR

THE CUES SOLIDFX 3D MULTI-SENSOR PLATFORM
Used for condition assessment, rehabilitation
planning, and geo-location mapping.

OUTLET to HH4 @ 240 “t
‘Width o BLZEY

Heigh=

Bl
Perimeter: 19,22 ft  3.B1%

Deployed from a stable skid or tractor

Mever miss a defect with the DUC camera

Suitable for pipelines ranging from 36" to 240"

The digital SOMAR and DUC are complimented by 3D LiDAR
LIDAR accurately measures cross sections & bends in the pipe
Use LIDAR data and detailed scans to determine pipe centerline

o—0—0—0—0—0—0

Collect high-density point clouds to accurately determine pipe size

st the color of

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 17




74" Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Dual LIDAR Technology

Combine Data From Two Sensors
One SCAN Covers 40-/0 Feet

PLAN VIEW - SINGLE DS LIDAR SCAN

PLAN VIEW - SINGLE U5 LIDAR

PLAN VIEW - DUAL LIDAR 5CAN (72 ft. RANGE)

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 18




2074

74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

DUAL LIDAR Technology

Longer Point Cloud B
More Accurate
Measurements St SR
=L =15 E" il L
Elan Viewl

E24 =18 ES (& B iI= 24

Frofilc View £

FIGURE 14: CAD ANGLES MEASURED & ZAF2EB8 [1027]

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 19




* * ¢

LA

% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39 OUTFALL

Size and Bend Analysis What are the angles of the bends?

For Slip-lining 13" Pipe What stick lengths and angle cuts are needed?
What is my lay plan?

GO THE DISTANCE

T———

MISTERSKY POWER PLANT

= e ae. T
REMOTELY-OPERATED
SUDING SITE GATES: MIN.
15-FT OQPENING. NO
CONTRACTOR ACCESS

WITHOUT PROPERTY OWNER
PERMISSION.

DETAILBELOW

https://cuesinc.com

salesinfo@cuesinc.com 800.327.7791 © 2020 20
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Detroit, Ml - B39 OUTFAL

Field Work APRIL 2023
1 DAY to Collect Data

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 21




74" Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Detroit, M|l - B39 OUTFALL

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 22
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39 OUTFAL

GO THE DISTANCE

salesinfo@cuesinc.com

I I I I I I | I
A
5ft | i |
oy
=
)
& oft |
Sft 1
| | | | | | | |
335 ft 340 ft 345 ft 350 ft 355 ft 360 ft 365 ft 370 ft 375 ft
T T T T T T T T
10 ft .
51t - " .
2
= -5
& P
0ft | ! i
i
St 1
1 1 1 1 1 1 1 1 1
335 ft 340 ft 345 ft 350 ft 355 ft 360 ft 365 ft 370 ft 375 ft
<< Manhole B39-WEIRWALL Scan at 354.2 ft Manhole US >>
800.327.7791 © 2020 23
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39 OUTFALL

B39 Qutfall-Manhole 'B39'-Manhole 'PIT--4_10_2023 1_19 PM

*

salesinfo@cuesinc.com 800.327.7791 © 2020 24
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B39 Qutfall-Manhole 'B39'-Manhole 'PIT--4_10_2023 1_19 PM

https://cuesinc.com

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39 OUTFAL

salesinfo@cuesinc.com

GO THE DISTANCE

I I I I I I
10 ft |- .
. S—
f ¥ ;'. ; ;g' [é
5 ft [ L3 ' .
i
5 Oftf .
S :
-z
St 1 b .
t 1. i
-10 ft |- 1
425 ft 430 ft 435 ft 440 ft 445 ft 450 ft 455 ft 460 ft
I I I I I I
10 ft |- -
5ft | ' 1 ; .
£
S
o
0ft | =
-5 ft | i
425 ft 430 ft 435 ft 440 ft 445 ft 450 ft 455 ft 460 ft
<< Manhole B39 Scan at 441.9 ft Manhole PIT >>
800.327.7791 © 2020 25
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39 OUTFALL

A

*

Plan
o
=3

|

-5 ft

T
i
i

515 ft 520 ft 525 ft 530 ft 535 ft

500 ft 505 ft 510 ft

Profile

salesinfo@cuesinc.com 800.327.7791 © 2020 26
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE
[
Detroit, Ml - B39 OUTFA
?
gg%%sﬁl-”%- . SFX-3D Condition Assessment Report
0 Rio Vista Avenue . 3 | ‘ g
Orlando, Florida 32805 Inspection #2 : B39/ PIT '
5ft | .
Prepared Date April 15, 2023 Shape Circular
Inspection Date April 10, 2023 Size 156in
Inspection Platform Mudmaster Area 19,113in? & ol |
Inspection Start / End B39 /PIT Perimeter 490 in
- Height 156.0 As-Built
170 F T T T T T T T T T T ] S5ft B
165 |- : i
16{] — —E i ] ] ] ] ] ] ] ]
g 155 f‘ﬂuﬁﬂf@ﬂw AJ“W : ____m - ....-'- “\.—wn ........ ha s W_ 470 ft 475 ft 480 ft 485 ft 490 ft 495 ft 500 ft 505 ft
£ ! v ' . ]
150 E e
145 |
0 50 100" 150 200 250" 300 350" 400 450" 500" 550" Sfe T
- Width e 156.0 As-Built
170 F ' ' ' ' ' ! ' ' ! | 1] e
165 F 1| 5ot |
160 :
% - HMMW#WMW*WU" ...... e g T — ¥
[= i i . ) 1 I
T 1s0 b = . 3 Sl 1
145 | O
L | I [ i | i | | i | ‘-'llf. : I | 1 1 1 1 1 1 1
<< Manhole B39 Scan at 487.5 ft Manhole PIT >>

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 27




CUES Inc
O 3600 Rio Vista Avenue
Orlando, Florida 32805

Prepared Date
Inspection Date
Inspection Platform

Inspection Start / End

B39 /PIT

SFX-3D Condition Assessment Report

Inspection #2 : B39 / PIT

April 15, 2023 Shape Circular

April 10, 2023 Size 156 in

Mudmaster Area 19,1131in°
Perimeter 490 in

. Height 156.0 As-Built
170 T ] T ’ T T
165 — —
., 160 F = .
o . i
£ 155 ?’ﬁrg-ihfjﬁnﬂhdfkﬁﬂﬂﬂyk..!1!:-;#._._.“.”.”.uﬂnhgf ~,HTﬁ#ﬁ!:?h_:5.nqv.;ﬂ5uh,1i;:;e1un!:Tﬁu,...;n~,173,.¢72_.1:;; £
£ i v 1
150 | o
145 | .
e 1 L i A . i . Pi— i " s o L i . . i 1 i 1 " o s i i i o =
o' 50 100 200" 250" 00 350 450' 500" 550"
. Width 156.0 As-Built
170 FT——— T e e e e i ' , = -
165 .
. 160 F .
i T o o o i T o W
E WMMMM -ﬂ?\“”_‘h ...........HT ................................... :‘\.'.H ............... L LT TLCT TIT TP EP PP L PP L
§ 155 o
T 1s0f . =
a5 ¢ N
L . e i AL il - L i i i i—— b b - b =]+ Pi— i b L i i d ok i - ._L i -
o 50 100" 200" 250" 300 350 450" 500" 550"

https://cuesinc.com

salesinfo@cuesinc.com

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39

GO THE DISTANCE

5ft

St

510 ft 515 ft

Footage : 516 ft

144.8" | 155.7"

Height : 156.2° | 155.8"

17664 sq in

Perimeter : 473.8 in
Ovality : 3.7%

Profile Offsets : 3.8"

As Built Inner Surface
As Built Shape & Thickness
As Built Width & Height
Calculated Pipe Profile

—— Clocking Positiens

Grid System
LIDAR Points

800.327.7791
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Bend Report -B39 to WEIR

https://cuesinc.com

*

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, M| - B39

GO THE DISTANCE

SCAN END
WEIR WaLL

N - 285458.36

E - 13468245.79

&
v 1" L
743 Nl 143
2 R
I{i
; '.1:
WA 1719
v 3 OFFSET
h._' FROM CENTERLIME
7 OFFSET

FROM CEMTERLIME

BEND B

RUN LENGTH

SCAM START

MH B37

M - 28513623
E - 13468416.58

E U ES ORLANDO, FLORIDA m

Y MHB3% - WW
SCAM START Y 149 5" FSD-413 DETRCIT
MH B3 ey
M - 295136.23 Rk B- TG_EE?'WElEWA LL_US_D DI
E - 134684 16.58 MH B3? DIMENSIONS IN FEET SHEET 1 OF 3
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39

Centerline Report
B39 to WEIR WALL

CAN END
WEIR WALL

M - 205458 36

E - 1346824579

.3 OFFSET
FROM CENTERLINE

.7 OFFSET
FROM CENTERLINE

BEND B

SCAMN START
MH B39
N -295136 23
E - 134684 16.58

https://cuesinc.com

GO THE DISTANCE

Pipe Path Segment 2 of 2
—— Centerline Sidewall e Manhole GIS
—— Centerline Sidewall e Manhole GIS
—— : : —_ i i —
T T T T T T T
[ ]
° L]
295450 __350FT 4
295400 5
295400 -
295350 -
200FT
295300 1
295300 .
1 T - Il 1 1 1 PR
o o o (=] (=] o o
™~ < o [=2) o o~ <t
™~ ~ o~ o~ m m m
[e0] [ee] co [+] <o} 0] [ee]
=] [le] (e} (=) o [te] [(e]
< < < < < < <t
m m m m m m m
- — ~ - - L —
295200 - 1
i P I IR A S IR NN R i
o o o o o o o o o o
< © 0 o o~ < © 0 o ~
~ ~ ~ m m m m m < <
0 9] 9] oo} oo} © 1o9] 1o9] 00 ©
[(e] (o] (o] o o [(e] (o] (o] o [(e]
< < < < < < < < < <
m m m m m m m m m m
— — — — — — — — — —
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295300

295250

295200

295150

—— Centerline

Pipe Path Segment 1 of 2

Sidewall

Manhole GIS

13468300

13468320

13468340

13468360 [
13468380 [

13468400 +

13468420

0FT




Bend Report - B39 to PIT

+
+*
* ¢

A

https://cuesinc.com
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

GO THE DISTANCE

Detroit, Ml - B39 OUTFALL

4.1

MHB39%. % SCAMN START
MH B39

M - 2188355.]

,ﬁ E - 41105208
EL- 258

BEMND A
R504.4

11468

1309

SCAM END
PIT DS
M - 2188012.51
E-6110447.78
EL - 2.31

BEND B START - 55%.9
BEND B END - 688.6'

BEND LENGTH 128.7
BEND FIT ANGLE 90.3°
BEND FIT RADIUS 82.5-85.3

RUN LENGTH
B3% TO PIT DS
2370

DIMENSIONS IMN FEET

BEND A START - 407.6'
BEND A END - 455.6'
BEND LENGTH 48.00
BEND HT ANGLE 19.3°
BEND HT RADIUS 142.5°

FSD-413 DETROIT MI
B %'Bas-PT DS 0

salesinfo@cuesinc.com

800.327.7791

© 2020
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Centerline Report - B39 to

SCAM START
hH B3Z
M- 21883551
E-41105208

EL - 2.58

4.1 ,(S _.

BEND A %
R504.4

SCAN END
FIT DS
M - 2188012.51
E-6110447.78
EL - 2.31

BEND C

&7 1

PIT DS

https://cuesinc.com

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39 OUTFALL

295100

295000

294900

294800

294700

Pipe Path Segment 1 of 3

—— Centerline Sidewall e Manhole GIS

S

e e e b
o o (@] o o [w] o o (e} o o o (@] o
O N ¥ © ©® O N F © ©® O N T ©
T & & € S 1N 0 N N N OV W © O
0O 0 W © 0 W © 0 0 0 0 0 o
[(e] (e} (e} [(e] [le] o o [(e] o [(e] [(e] (e} (e} [(e]
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—— Centerline Sidewall e Manhole GIS
T T T
oFT
295100 B
50
295050 1
295000 1
L L L ! !
[=] o o (=] o
[ = (=1 © (=]
& & > 3 @3
o o O o o
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800.327.7791 © 2020 32

GO THE DISTANCE

295000

Pipe Path Segment 2 of 3

—— Centerline

Sidewall

Manhole GIS

294950

200 FT

294900

294850

T

Pipe Path Segment 3 of 3

Manhole GIS

—— Centerline Sidewall o
T T T
294850
350 FT
294800 -
400 AT
294750
350 FT
1 1 L L L
o o o o o
=] ~ < © @
"l 178} T} I I8}
@ w w [ee] [+e]
O o o o o
< < < < <
m m m m m
— — — — —
294700 -
500 FT

13468580
13468600
13468620
13468640

13468660




JUNCTION AVENUE i

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

MISTERSKY POWER PLANT

REMOTELY-OPERATED
SLIDING SITE GATES: MIN.
15-FT GPENING NO
CONTRACTOR ACCESS

WITHOUT PROPERTY OWNER
PERMISSION.

Detroit, M| - B39

e

GO THE DISTANCE

ey W
L o
i

-I_. - o
k.
kL
e b /5‘“ e
L o0 WIDE, MANUALLY-OP ERATED DOUBLE GATE. B e
# COMNTRACTOR, ENGINE ER/GLYA ACCESSTO e '_,,K 2
COMSTRUCTION SITE o P o
i S B ks R R '?[ LS e et S M
Ny

& HIGH SECURITY FENCE
SEE GATE DETALBELOW

SEE GATE ACCESS.
DETAIL BELOW

https://cuesinc.com

uesinc.com 800.327.7791
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LAY PLAN
120" HOBAS Pipe

https://cuesinc.com

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - B39 OUTFALL

GO THE DISTANCE

1

Proposed Layout for Qutfall B39 Rehabilitation
with 120in Nominal Diameter Hobas Pipe and Fittings

E120-04
(2 x T at 5.6°)
E120-05
(2'x T at5.6%)
E120-06
(2" % 7" at 5.8%)

ol ¥ — r n L

‘ | 120in Dia.
_ ; 10ft Nominal Pipe Sections

B .- " - : z -
Pipe Group-03
= (28.28)

E120-07
(Z"x 7" al5.3%
E120-08
(2% T at5.3%)

E120-09
(%7 at53%)

salesinfo@cuesinc.com 800.327.7791 © 2020 34
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74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Detroit, Ml - Woodward Rehab

Woodward Sewer Rehab
Size & Bend Analysis &
Geolocation

CIRC SHAPED PIPE

FIELD WORK -SEPT 2022

| EXISTING 63" BRICK PIPE
W/ 54" RPMP LINER
P
g ;':'ﬁ ACCESS PIT #1 [T
=% A WORK ACCESS LIMITS [I
bl 60 x 40°
BV - S

1. WOODWARD AVE

== EX|STING 728" BRICK SEWER

T iy e

What is the geometry of the | e
90-deg bend at Woodward LKl ¢ RS
Ave? ey ! .:. iE ET'I Eﬂzziﬁfﬁgu#ijmns@

25"k 18

- EXISTING 63" BRICK P
_- W 5" RPMP LIMER

o _— =y
=

B 6" GAS (ABANDONED)

& SEE SHEET C-119 FOR CONTINUATICOMN a

o L= ke ol R
- P W E T . s S oy e
o Ll ] | i ¥ b o i,

- if T by ET T e
il f =+ i 1 VG e kT Ny
| : L g "

o T

]

=2 o s

o W et e i o E A

e

EXISTING 96 [
BRICK SEWER
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

etroit, Ml - Woodward Rehab

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 36
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

etroit, Ml - Woodward Rehab
] CIRC-WS301 TO WS140 (Woodward Ave.)

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 37




7% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - Woodward

| a':;.ﬁ.'
T
.~
o

names

start

end

dX d

error

index

date

time

ft direct

ft remap

skip

Scan Adjustments

Close Controls

https://cuesinc.com

salesinfo@cuesinc.com

800.327.7791
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - Woodward

?

X0

SCAM START
WEA]

M 321229166
E 134T2578.518

EL 63080

Lkt

T =
A54.10
Jod. 1
AT6L
A8a.01°
»ay BT an o e it
EMD o man bl e
6T

Al L wirhole waLes =

=t WS140 RUM LENGTH
St W3301 - WS140 EU ES ORLANDO, FLORIDA, mn
L A8 (404.3') FSD-370 DETROM M

(3 | 4850.3" B

DIMENSIONS IN FT

17_WS5301_WS5140_BEND REFORT |01

ESHEET4AOF17

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 39

GO THE DISTANCE




https://cuesinc.com

N\

+
+*
* ¢

N

*

*

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Detroit, Ml - Woodward

AN 4 Ri00.6— ——E
P /P\ Nl 00.6 — \ ; .
.-'_-' .-I--' \"-\\ S _j A ~
:3.-& : y . \-.x g . ‘ 3
i .-"--' " h“'\- =i ""“’ .__.-"'i - z
173 ANV ‘ H Pl 1
Fy i A2 % L~ 3 |
“‘ ; & \ ANGLE[START STATION[END STATION|ARC LENGTH|CURVE RADIUS
/ f - PI 1 500 344.4 FT
- AN
N { B R TE‘“{,‘E’EE’E ' CURVE A 344.4 FT 361.8 FT 17.4 FT 100.4 FT
‘I'-.___ = .\'\- - =]
F e A . PIZ | 6B 3618 FT
o R o \ TANGENCY CURVE B 3618 FT 379.0 F1 17.2FT 42.2 FT
o T ’ CURVE B ! Pla | 26 | 3790F 3937 FI 147 FT
R N o ;}/ ) PI2 Pla [21.6°| 3937F1 398.9 FT 5.2 FT
" A \\ Pl 5 | 45 3585 1 4043 FT 5.4 F1
‘. TANGENCY ; \
f ' \.\EURVE 8 fo Pl3 \\ \
/ ; 2 \\\\““xﬁk 1\\ L\
o - “\\\\\ \
. Ty 1 i
- PRI 1 Pl 4 . &
| "‘- )
5.4 P PI S \ \
| — 4
]
: EMND OF \
5 PIFE

DIMEMNSIONS IN FEET

EUES ORLANDO, FLORIDA m‘;

L d A Ws140 RUN LENGTH
- Na2002320 WS301 - WS140 | FSD-370 DETROIT MI
ELB3115 i‘;ﬂf’gg? B 17 WS301_WS140 BEND REPORT DI
: SHEET 3 OF 17
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74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Detroit, Ml - Woodward Rehab

Woodward Rehab

Size & Bend Analysis &
Geo-location

EGG SHAPED PIPE
FIELD WORK -SEPT 2022

What are the angles of
the bends?

What stick lengths will
pass through the bends?

WORH ACCEES LMITE

A "F&

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 41
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

etroit, Ml - Woodward Rehab

CIRC-WS317TOWS319

Detroit -AMH 'MH W5319'-AMH '"MH WS317-
JILOILVLL . "

Pipe segment ref.: Seg\cﬁ ‘Main'MH \N$3‘l:7 galng upst_
; x’N 3 ; ) :

ng upstrqﬁﬂlto MH
‘ ‘ i R’ <
\ )‘1"|
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74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Detroit, Ml - Woodward

AMGTEETART AT HERC STATINAE T TENCTH[LC IR Y E FATITE

2 S5CAMEMD
‘ w5319 Pl - 171.5
B 324B27 49 CURVE A| 12.3° 171.5 174.4 29 &0
E 13477815.14 PIZ2-3 i 174.4 177 .4
CURVE B| 14.3° 1774 181.% 4.5 18.0

125 BEC ) LES 190 i
tJ'l'- }.'rj‘
Son |
FE LEE H LT LTk TR 159 H ._.'-t}“. 1Mk
=< Manhok W57 Scan atl7d.ih Hmhole W58 >
™~ e =
CETAIL A
1 SCALE 1 ' FO
B 5 o £ )
5 oOFE -
U 2
’ 1anE 1TOE 1o B
= = [ ]
.
T Or
B 7 M L N N
EMTERLIME 185 = LTOE 1T 80 # 1% ft 1] % Lo ft )
=% WL Nl WE31T Loanat 126 MarbdE W51 D =

DEWIATICOMN

SCAM START

WhalS
CUES
CRLAMNDC. FLORIDS m

E 1347798517

; FSD-370 DETROIT Ml EGG

— B |4 Ws317 Ws319 Us_ 0 01
DIMENSIONS IN FEET | [ smeevzoes

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 43




74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Detroit, Ml - Woodward

In summary, the 3D LIDAR inspection and virtual mandrel analysis for RUN #4, indicate the approximate real
shape of the brick egg pipe is as shown in Figure 23 below. Furthermore, the proposed Shape Mo. 2 NC
Carrier Pipe may be too large for the host pipe. Areas of minimum width and height of concern for slip lining
have been investigated and understood. If another NC Carrier Shape is defined, we can insert that new

shape into the cross sectioning tool and show the new annulus space that results.

Attachment B (2 of 3)
CROSSSECTION NC Shape No. 2 Carrier Pipe

1.75 in Max Footage : 185 ft
ANAI YSIS A e YR
- ‘ I Height : 51.7" | 48.0"
\:'Qggﬁge ; %isgft| 33.1 A 1391
1 : 9" .1 rea : sq in
Height : 54.6" | 53.9" Perimeter : 140.4 in
Ovalit : 17.0%
Area ;1391 sqg in y
Perimeter : 140.4 in Profile Offsets : 1.8"
Ovality o 17.0%
Profile Offsets : 2.0"
—— As Built Inner Surface
) As Built Shape & Thickness
— As Built Inner Surface —— As Built Width & Height
As B“}lt SI_1ape & Th.lckness : —— Calculated Pipe Profile
— As Built Width & Height 48 in —— Clocking Positions
—— Calculated Pipe Profile Grid System
—— Clocking Positions y .
—— Grid System LIDAR Points
LIDAR Points
L |
Coriracsy
NC Shape No. 2
Carrier Pipe E=a
[
CrawnEy

LIDAR vs. AS-BUILT SHAPE PROPOSED CARRIER PIPE (LINER) CARRIER vs. LIDAR

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 44




2202
74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Detroit, Ml - Woodward
Rehab

VIRTUAL MANDREL ANALYSIS

MAX STICK LENGTH THROUGH RUN #4 BENDS = 3 FT
MAX STICK LENGTH FOR RUN #4 STRAIGHTS = 8 FT

r2.3°

29
/ P1171.5

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 45
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74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Salt Lake, UT

What is the miter angle in 90" pipe?
Influent Structure Rehab Wait is the bend radius of the 54" and 84" interceptors?

Size and Bend Analysis What is the size or height of the influent channel?

=Y i e ] L 'rl_1 T
X -
. t‘ — REHABILITATE EXISTING \*
= = ’ ‘.';0:'-.__ -:::::::.., .

BALT LAKE CITY, UTAH

A  SO-IMCH RCP FIFES

INFLUENT CHAMMEL
REHABILITATION

—_— e — —

I e -
1k o o TR i
= o0 — 5
i | i
© | FURMISH & INSTALL (3} S0-INCH
STAIMLESS STEEL SLIDE GATES
- :

A

MEETSC-CWIL  FILEMSME 18000 C-100DWGE  PLOT DATE TRNIDTT 804 &0 CaD S

T, y ~ | EXISTING INFLUEMT
I T DIVERSION
ETRUCTURE

CWYRR
=

C-100
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Influent Structure Rehab
SMM Setup

90" Diversion Pipe

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Salt Lake, UT (cont)

https://cuesinc.com

salesinfo@cuesinc.com

800.327.7791
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Influent Structure Rehab
90" Diversion Pipe
CAD Drawing

https://cuesinc.com

Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Salt Lake, UT (cont)

GO THE DISTANCE

PROFILE

P29

2017-10-19_06-16-08_EDT_multisensel1__17p8é__ft

[METER]
INCH

CUES oo B2

2017-10-19_06-16-08_EDT_mullisensel__17p8&__fi

DWWG NO
B | 90 INCH RCP ABANDONED LINE

R1

| |  sHEET10F1

salesinfo@cuesinc.com

800.327.7791
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74" Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Salt Lake, UT (cont)

Influent Structure Rehab
Custom Liner Installation

https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 49




74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Salt Lake, UT (cont)

Influent Structure Rehab

f%_';]E-‘-;“‘E _ SFX-3D Pipe Condition Assessment Report
° 3600 Rio Vista Avenue p
Influent Channel Size? Otando Forcazacs  Inspection : FCMH-HWFDS
. ? Job Mame  Influent Channel Rehabilitation =hape Rectangular
Does the height change Prepared Dalo November 6, 2017 Sze 144 W B H
Inspection Date QOctober 27, 2017
Inspection Platform  Mudmaster
nspection Start/ End FCMH-HWFDS
& Height - Ground Truth
100 f .
60 | 1
15' 5|ur 100 15||:|' m‘;u‘ 2&2[;‘ 0o
s Width - Ground Truth
2‘:"]' T T N
175 q
E15‘u_ [ [SEMC RN (RRTSUeeD) ENUSAGEE [ET e TTETHS EIRT IR S YL R S TR NPT (7P SR DR A s IR SRS NS e RO ]
Eus| -
100 1
15' 5|ur 100" 15||:|' m‘;u' 2&2[:‘ 0o
& \Water Depth
4’:' 1 1 1 ]
a0 F = ™ . s * 3
g e . .
520 v
E - # -
10 F = = ] .
" 50 o0 50 200 P 300
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Influent Structure Rehab

. Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE
Salt Lake, UT (cont)
Tate exisTnG I ; i _ @48.0 s Ziiii
b .. b r::r TO EXISTING 487 I. e 4__??—__.—_1
i Emgsfﬂrﬂﬁrﬁém = 'E‘fﬂ @2 'E‘w_‘r EE
S
_' CONNECT TO EXISTING 78°
\FRPMP AT PT OR AT
Yy _‘._ :E;ﬁ:iF;T JOINT (FIELD
SECTION A-A
«
3
= f
i
CHAMBER DETAIL | o (T
02 | ||l g \ |
I N\
| \ | [METER]
&, i INCH
I il e
[ [0.3] I @UES ORLANDO, FLORIDA mu
B T 122 ) f{ﬁ;‘f’ﬁzﬁ 7 2017-10-19_04-17-29_EDT_multisense2_ 8p3
% e DWGND
. @ B FCMH-HWEFDS |R3
04-17-29_EDT_multisense2_ 8p3_pullback__ft unalign T, | | SHEET 10F 2
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7% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE
Salt Lake, UT (cont)
CHAMBER DETAIL = _‘ 7777 SAA SIS IS )
Influent Structure Rehab - - -
Chamber Detall
SECTION D-D Ei]
i H , . ' : I e [METER]
MEASURED INVERT e | ' INCH EHSEH%MT:;:::&:LD;P:WHEE
el T FCMHHWEDS |R3
2017-10-19_03-17-22_EDT _mulfisense1__ 54 radius_ ft | | SHEET 2 OF 2
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74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Edmonton Alberta, CA

Drill and Rehab Project
Geo Location & Cross Section Report

* What is smallest cross section of the E-W tunnel?
 Where should be dig our 10’ diameter, 100 ft. deep
rehab/maintenance shaft?
r ! —v’| IoSBmm (1]
s

\FT COORDINATES —
Seand
-.'555

EXISTING FACILIT

\TES
\ L [ : J ; ————r
\\£ A :11\ ey
o _—
d ! —_—— e
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Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Edmonton Alberta, CA (cont)

Dri" and Rehab ProjeCt NOTE: EACH SECTION 12°LONG  SECTION VIEW
. . DIRECTION
Deliverable -Cross Sections

ON—oe @ enTmn—o SRR L PR b S R

- ':r Tﬂ
il ~.||||.n].
] '.“‘ - £ 5 = = ¥ e - T
} e

A 4

SUCE #
— 0 O PO — OO0 P DU = 00—
= < ) A — —m— — — — —— —— O O e =0 W0 = O30 —
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c; C U E S % Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE
Edmonton Alberta, CA (cont)

Drill and Rehab Project
Deployment Into N-S Bypass Pipe
Scans At Bottom of 100 Deep MH
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Edmonton Alberta, CA (cont)

Drill and Rehab Project
Offset MH

* Dropplumb line
 GPS coordinate transfer

—_-______._————_-_.-_.-q,m“_.—.._._-_._...___.___ T ———

Sé&'0
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR

Edmonton Alberta, CA (cont)

Drill and Rehab Project

N-S Bypass Pipe - Bend Analysis

* |Import point clouds into CAD
* Define pipe wall and CL
 Measure angles

* Update 3D model

https://cuesinc.com salesinfo@cuesinc.com

800.327.7791

© 2020
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74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Edmonton Alberta, CA (cont)

Drill and Rehab Project o
Tie The Pipe And Tunnel Together -
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74" Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Edmonton Alberta, CA (cont)

Drill and Rehab Project
Deliverable — Access Shaft Dig Coordinates
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74 Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

Edmonton Alberta, CA (cont)

Drill and Rehab Project
Results - Exploratory Hole For Shaft

* Stringline to South wall - 500mm
* Stringline to North wall - 490 mm
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% Multi-Sensor Inspection: 2D LIDAR & 3D LIDAR GO THE DISTANCE

. Feature | SOLIDFX-2D ~  Rauch = FlyEye
— V a n t a eS Technology LiDAR Spinming Lazer | Laser Profiling with |
R . _ Profiling Wand
Cross Sections 43 fzecond 1.25 /second 12 /second
Scan Rate
Live view of video and data Cross Section 1080 points 20 -300 points Function of Pipe
. . . Measurement diameter
* Codein field or office | Density S et i Nl
. IO | Effective Range (67~ 30 meters L s 1871007
* Verify data quality in field Accwracy | 3mm @ 10m 15mm @ 3m 3 mm @ mm
_ Resolution | 1mm +-0.5% +/-0.1% (pipe
*  Reduce re-work . (constant) (pipe diameter) | diameter)
Blow-off system for clearing lens Calibration P;ecisim Automatic Factory
actory . |
* No need to pull back Limited by No | No Il Yes
* DUC lens & LIDAR lens Requires Word | o i o <
. Changeowt | . 5 . | .
No Shadowing “Cork Screw™ | No | Yes No
. . . Distortion during
Accuracy is constant as pipe diameter gets larger Motion | =,
. . Multiple Returns Yes No No
Factory calibration | (fog resistance) _| ;
Semsor Cleaning Yes No No
| during hspection | S B
' Transport Tractor/Float Tractor Only Float Only
3D Option | Yes No No
\ Custom Reporting | Yes No No
Live Video Yes Yes No
Sonar Available Yes No Yes
Mercimmum 2000+ 2000 2000+
Deployment Length
Data viewable Yes Yes No
during operations . . .
| Onsite PACE/WRC | Yes Tes No
https://cuesinc.com salesinfo@cuesinc.com 800.327.7791 © 2020 61
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