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PROJECT OVERVIEW

PROJECT OVERVIEW

Project Name VA Alexandria Hooffs Run Culvert Assessment
Profiler System Responder - 3D LIDAR

Client Greeley and Hansen

Contractor RedZone Robotics

Date Profiled June 2020

Date Reported 28 June 2020

PIPE OVERVIEW

E:'ts:tf?lggle(ft) Debris (f*)  \yator b (in) ~ Dimensions (in)
AP_5-003231SMH-down_Part_1 | 318 166 N/A 63 x 204
AP_5-003231SMH-down_Part_2 | 693 4103 N/A 63 x 214
AP_5-003231SMH-down_Part_3 1049 8789 N/A 63 x 240
AP_7-003230SMH-down_Part_1 | 65 2 N/A 63 x 168
AP_7-003230SMH-down_Part_2 | 89 43 N/A 66 x 178
AP_7-003230SMH-down_Part_3 | 30 18 N/A 63 x 168
AP_7-003230SMH-down_Part_4 | 82 3 N/A 66 x 178
AP_7-003230SMH-down_Part_5 |67 1 N/A 63 x 168
AP_7-003230SMH-down_Part_6 | 704 1767 N/A 66 x 178
AP_7-003230SMH-down_Part_7 | 1153 2104 N/A 63 x 204
003230SMH-003228SMH-down 150 58 N/A 63 x 204
003228SMH-003228SMH-A-down | 117 80 N/A 63 x 204
003228SMH-A-003228SMH-B-down | 134 145 N/A 63 x 204
003228SMH-B-AP_8-down _ Part_1| 127 62 N/A 63 x 204




PROJECT OVERVIEW

PROJECT OVERVIEW

Project Name VA Alexandria Hooffs Run Culvert Assessment
Profiler System Responder - 3D LIDAR

Client Greeley and Hansen

Contractor RedZone Robotics

Date Profiled June 2020

Date Reported 28 June 2020

PIPE OVERVIEW

E:'ts:tf?lggle(ft) Debris (ft*)  \yator b (in) ~ Dimensions (in)
003228SMH-B-AP_8-down _ Part_2 |59 83 N/A 78 x 195
Area_of_Interest-003231SMH-down | 104 560 N/A 63 x 240
003231SMH-003227SMH-down 155 1416 N/A 63 x 240
003227SMH-003229SMH-down 125 1095 N/A 63 x 240
003229SMH-AP_6-down_Part_1 247 1768 N/A 63 x 240
003229SMH-AP_6-down_Part_2 |51 5 N/A 78 x 195
AP_4-AP_3-up_Part_1 74 4 N/A 63 x 145
AP_4-AP_3-up_Part_2 89 2 N/A 63 x 178
AP_4-AP_3-up_Part_3 55 5 N/A 63 x 204
AP_4-AP_3-up_Part_4 92 65 N/A 63 x 218
AP_4-AP_3-up_Part_5 352 31 N/A 63 x 204
AP_2-AP_1-up_Part_1 185 105 N/A 63 x 204
AP_2-AP_1-up_Part_2 423 38 N/A 63 x 145
AP_2-AP_1-up_Part_3 65 10 N/A 63 x 122
Totals 6854 ft 22527 ft3 | - -




Flat Reports

The Flat Graph is used to topographically map pipe
radial variances from the reference shape and size from
start to end of the pipe. Based upon this reference
shape and size the Flat Graph is drawn with the pipe
being split at the 6 o'clock position and flattened out.
Colours represent how the data matches the reference
shape by:

+ Appearing white when the data lies close to the reference
shape

- Appearing on a yellow to red scale when there is any
deviation outside of the reference shape (e.g. corrosion)

- Appearing on a blue scale when there is any deviation
inside the reference shape (e.g. debris).

TOPOGRAPHICAL DATA REPRESENTATION

Assess whole pipes at a glance « Accurate corrosion/debris mapping « Spot points of interest instantly
30 presentation views - Laser/Sonar topographical graphs

EXAMPLES

Corrosion

Ovality

www.redzone.com
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[ .

4.6m - Maximum Corrosion - To
67mm

9.4m - Maximum Ovality - To
10.9%

24.5m - Match to Reference
Shape and Size - 1300mm



FLAT GRAPH SUMMARY
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FLAT GRAPH SUMMARY
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FLAT GRAPH SUMMARY
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FLAT GRAPH SUMMARY
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FLAT GRAPH SUMMARY
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FLAT GRAPH SUMMARY

AP_4-AP_3-up_Part_5, 63in x 204in Page 90 CCTV LASER  SONAR

N‘!Rn :1 1 g : .!j *g : . oy . " p a]tﬁ""k‘k"k“q‘i

g

3193 ssss 4198 4699 ) ‘5201 570.3 620.4 670.7

AP_2-AP_1- up Part_1,63inx204in Page 94 CCTV LASER  SONAR
'uli
= m iii m 4| i Tt Mi

. n'”.-“ii:%_‘_"_'-‘--'izl_l.l..;.J: ok R} EY B

16.6 8.0 139.4 200.8

AP_2-AP_1-up_Part_2, 63in x 145in Page 98 CCTV LASER SONAR
T fedaan, 3t ““ 1 L 7 "\".I(;'a‘\".l-l""'l

| & A gk W l i 9.8 3 L I s il w 44 L NS ) AN 4
200.5 260.7 3211 381.5 441.8 502.2 562.5 G228

CCTV LASER  SONAR

10

www.redzone.com
© RedZone Robotics 2018



OVERVIEW -AP_5-003231SMH-down_Part_1

Asset Number AP_5-003231SMH-down_Part_1
Upstream MH AP_5 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 1 Size & Shape | 63x204 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
10.6 ft Beginning of Inspection AP_5
253 Point of Interest TF - Tap Factory
88 Point of Interest Profile distorted due to bend in pipe until
230 ft
264.9 General Observation Debris to 2.6"
276.9 Maximum Debris To 5.8"
289 General Observation Debris to 4.0"
328.1 Shape Change 63 x 204 Rectangular to 63 x 214
Rectangular
328.2 ft End of Inspection Shape Change 1

11
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Asset Number AP_5-003231SMH-down_Part_1 Profiled Length 318 ft
Upstream MH AP_5 Dimensions 63 x 204
Downstream MH | Shape Change 1 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle
Date Installed Match to Reference * | O ft
Date Profiled 4 June 2020 Operator
Observations
Average Debris Depth 2in
Average Water Level N/A
Debris Volume 165.8 cubic feet
Debris Graph
o [ — . A e nonr «N““JWT““”" |
Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

25.3ft Point of Interest - TF - Tap Factory

88ft Point of Interest - Profile distorted due to bend
in pipe until 230 ft

264.9ft General Observation - Debris to 2.6"
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6 . T — T 1 T
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276.9ft Maximum Debris - To 5.8"

289ft General Observation - Debris to 4.0"

328.1ft Shape Change - 63 x 204 Rectangular to 63
x 214 Rectangular

AP_5-003231SMH-down_Part_1




OVERVIEW -AP_5-003231SMH-down_Part_2

Asset Number

AP_5-003231SMH-down_Part_2

Upstream MH Shape Change 1 Material | Reinforced Concrete Pipe

Downstream MH Shape Change 2 Size & Shape | 63x214 Rectangle

Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

328.1 ft Beginning of Inspection Shape Change 1

328.1 Pipe Shape Change 63 x 204 Rectangular to 63 x 214
Rectangular

360 Point of Interest Hole in pipe wall (typ.)

562.6 Maximum Debris To 14.1"

581.9 General Observation Debris to 7.4"

715.2 General Observation Debris to 11.6"

768.1 General Observation Debris to 11.6"

774.7 General Observation Debris to 10.3"

976.8 Point of Interest Chains through pipe wall

1020.5 Pipe Shape Change 63 x 214 Rectangular to 63 x 240
Rectangular

1020.6 ft End of Inspection Shape Change 2

14
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Asset Number AP_5-003231SMH-down_Part_2 Profiled Length 693 ft

Upstream MH Shape Change 1 Dimensions 63 x 214

Downstream MH | Shape Change 2 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 4 June 2020 Operator

Observations

Average Debris Depth 7 in

Average Water Level N/A

Debris Volume 4102.5 cubic feet

Debris Graph

in
B3

473

N5

PATATAN i 7 P,
Ay PITTL SaWaad R, LAY Lo el b Mg i e

) L5 I 4 ¥

i i i i i i 1
328.2 420.2 520.2 E20.4 720.6 820.7 921.0 1020.8 1t

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

328.1ft Pipe Shape Change - 63 x 204 Rectangular

to 63 x 214 Rectangular

360ft Point of Interest - Hole in pipe aII (typ.)

562.6ft Maximum Debris - To 14.1"

10.7in
7.1in
3.6in
Qin
-3.6in
-7.1in
-10.7in

. Mo Data

581.9ft General Observation - Debris to 7.4"

715.2ft General Observation - Debris to 11.6"

AP_5-003231SMH-down_Part_2

768.1ft General Observation - Debris to 11.6"
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Observation Report

1020.5ft Pipe Shape Change - 63 x 214
774.7ft General Observation - Debris to 10.3" 976.8ft Point of Interest - Chains through pipe wall Rectangular to 63 x 240 Rectangular

o
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10.7in
3 7.1in

3.6in
12 Qin

-3.6in
° -7.1in

-10.7in
328.2 426.9 525.7 624.8 723.9 822.9 922.1 1020 - No Data

AP_5-003231SMH-down_Part_2




OVERVIEW -AP_5-003231SMH-down_Part_3

18

Asset Number AP _5-003231SMH-down_Part_3

Upstream MH Shape Change 2 Material | Reinforced Concrete Pipe

Downstream MH 003231SMH Size & Shape | 63x240 Rectangle

Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

1020.5 ft Beginning of Inspection Shape Change 2

1020.5 Pipe Shape Change 63 x 214 Rectangular to 63 x 240
Rectangular

1078.2 General Observation Debris to 12.7"

1175.8 General Observation Debris to 7.1"

1301.2 General Observation Debris to 5.3"

1484 .4 Point of Interest Crossover (typ.)

1490.1 Point of Interest Large tree branch inside pipe

1535.2 General Observation To 13.5"

1688.9 General Observation Debris to 7.8"

1765 General Observation Debris to 8.4"

1919.1 General Observation Debris to 10.3"

1964.2 General Observation Debris to 10.3"

2033.8 General Observation Debris to 10.3"

2068.5 ft End of Inspection 003231SMH
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Asset Number | AP-5-003231SMH-down_Part 3 | profiled Length 1049 ft

Upstream MH Shape Change 2 Dimensions 63 x 240

Downstream MH | 003231SMH Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 4 June 2020 Operator

Observations

Average Debris Depth 8in

Average Water Level N/A

Debris Volume 8789.3 cubic feet

Debris Graph

B3
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iy 1 "
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1%20.7 115'0.4 131'1_9 145‘3.5 151'4.9 175‘5.0 191'7_4 205‘9.011

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

1020.5ft Pipe Shape Change - 63 x 214
Rectangular to 63 x 240 Rectangular 1078.2ft General Observation - Debris to 12.7" 1175.8ft General Observation - Debris to 7.1"
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1301.2ft General Observation - Debris to 5.3" 1484.4ft Point of Interest - Crossover (typ.) 1490.1ft Point of Interest - Large tree branch inside
pipe

AP_5-003231SMH-down_Part_3
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Observation Report

1688.9ft General Observation - Debris to 7.8"

1765ft General Observation - Debris to 8.4"

1535.2ft Maximum Debris - To 13.5"
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1919.1ft General Observation - Debris to 10.3"

1964.2ft General Observation - Debris to 10.3"

2033.8ft General Observation - Debris to 10.3"

AP_5-003231SMH-down_Part_3




OVERVIEW -AP_7-003230SMH-down_Part_1

Asset Number AP_7-003230SMH-down_Part_1

Upstream MH AP_7 Material | Reinforced Concrete Pipe

Downstream MH Shape Change 1 Size & Shape | 63x168 Rectangle

Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

13.4 ft Beginning of Inspection AP_7

14.6 Maximum Debris To1.1"

19.6 General Observation Debris to 0.6"

30.2 General Observation Debris to 0.5"

43.9 General Observation

50 General Observation

59.5 General Observation

69.1 General Observation

73.4 Note Profile distorted briefly by bend in pipe

78 Pipe Shape Change 63x168 Rectangular to 66x178
Rectangular

78.1 ft End of Inspection Shape Change 1




Asset Number AP_7-003230SMH-down_Part_1 | Profiled Length 65 ft
Upstream MH AP_7 Dimensions 63 x 168 in
Downstream MH | Shape Change 1 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle
Date Installed Match to Reference * | O ft
Date Profiled 6 June 2020 Operator
Observations
Average Debris Depth Oin
Average Water Level N/A
Debris Volume 1.5 cubic feet
Debris Graph

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

14.6ft Maximum Debris - To 1.1"

19.6ft General Observation - Debris to 0.5"

30.2ft General Observation - Debris to 0.6"

"

8.4in
5.6in
2.8in
Qin
-2.8in
-5.6in
-8.4in

. Mo Data

43.9ft General Observation

50ft General Observation

59.5ft General Observation

AP_7-003230SMH-down_Part_1
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Observation Report

78ft Pipe Shape Change - 63x168 Rectangular to

69.1ft General Observation 73.4ft Note - Profile distorted briefly by bend in pipe 66x178 Rectangular
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6 m : ‘ ‘ ‘ L ‘ :

134 226 319 41.2 ' 503 | 59.6 I 68.8 " 78 - No Data

AP_7-003230SMH-down_Part_1



Asset Number AP_7-003230SMH-down_Part_2

Upstream MH Shape Change 1 Material | Reinforced Concrete Pipe

Downstream MH Shape Change 2 Size & Shape | 66x178 Rectangle

Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

78 ft Beginning of Inspection Shape Change 1

78 Pipe Shape Change 63x168 Rectangular to 66x178
Rectangular

78 Note Bend in pipe

78 Maximum Debris To 2.7"

83.6 General Observation Debris to 2.0"

103.5 General Observation Debris to 2.1"

122.8 General Observation Debris to 2.5"

137.5 General Observation Debris to 1.6"

156.9 General Observation Debris to 2.0"

166.7 Pipe Shape Change 66x178 Rectangular to 63x168
Rectangular

166.8 ft End of Inspection Shape Change 2
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Asset Number | AP_7-003230SMH-down_Part 2 | Profiled Length 89 ft

Upstream MH Shape Change 1 Dimensions 66 x 178

Downstream MH | Shape Change 2 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 2in

Average Water Level N/A

Debris Volume 42.8 cubic feet

Debris Graph

66
495
33
16.5
0 Y e S R I e L
i i T T T T 1
78.0 59.9 102.7 115.5 128.3 141.2 134 .1 166.9 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

78ft Pipe Shape Change - 63x168 Rectangular to
66x178 Rectangular

78ft Note - Bend in pipe

78ft Maximum Debris - To 2.7"

8.9in
5.9in
3.0in
Qin
-3.0in
-5.9in
-8.9in

Bl E

Mo Data

o o B A,

83.6ft General Observation - Debris to 2.0"

103.5ft General Observation - Debris to 2.1"

AP_7-003230SMH-down_Part_2

122.8ft General Observation - Debris to 2.5"




6c

Observation Report

137.5ft General Observation - Debris to 1.6"

156.9ft General Observation - Debris to 2.0"

166.7ft Pipe Shape Change - 66x178 Rectangular
to 63x168 Rectangular

]

N

6 v e finves e e [ [ S e e || T e s [ - — 8.9
3 . T SVUPUR S o — R 5.9in
3.0in
2 | Oin

P _ | -3.0in
° :ﬁ ﬂ i -5.9in
. A ' -8.9in

678 "ios2 | ‘ " 166 - No Data

AP_7-003230SMH-down_Part_2




OVERVIEW -AP_7-003230SMH-down_Part_3

Asset Number AP_7-003230SMH-down_Part_3

Upstream MH Shape Change 2 Material | Reinforced Concrete Pipe

Downstream MH Shape Change 3 Size & Shape | 63x168 Rectangle

Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

166.7 ft Beginning of Inspection Shape Change 2

166.7 Pipe Shape Change 66x178 Rectangular to 63x168
Rectangular

168.2 General Observation Debris to 2.0"

174.9 Maximum Debris To 3.2"

176.5 General Observation Debris to 3.1"

187.3 General Observation Debris to 1.0"

196.1 Pipe Shape Change 63x168 Rectangular to 66x178
Rectangular

196.2 ft End of Inspection Shape Change 3
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Asset Number | AP_7-003230SMH-down_Part 3 | Profiled Length 30 ft

Upstream MH Shape Change 2 Dimensions 63 x 168

Downstream MH | Shape Change 3 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 2in

Average Water Level N/A

Debris Volume 18.2 cubic feet

Debris Graph

63

473

3.5

15.8

T T T T T T 1
166 .8 170.7 1751 179.3 183 .6 187 .8 192.1 196.2 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

166.7ft Pipe Shape Change - 66x178 Rectangular
to 63x168 Rectangular

168.2ft General Observation - Debris to 2.0"

174.9ft Maximum Debris - To 3.2"

8.4in
5.6in

2.8in
Qin
-2.8in
-5.6in
-8.4in

. Mo Data

176.5ft General Observation - Debris to 3.1"

AP_7-003230SMH-down_Part_3

187.3ft General Observation - Debris to 1.0"

196.1ft Pipe Shape Change - 63x168 Rectangular
to 66x178 Rectangular




OVERVIEW -AP_7-003230SMH-down_Part_4

Asset Number AP_7-003230SMH-down_Part_4
Upstream MH Size Change 3 Material | Reinforced Concrete Pipe
Downstream MH Size Change 4 Size & Shape | 66x178 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
196.1 ft Beginning of Inspection Size Change 3
196.1 Pipe Shape Change 63x168 Rectangular to 66x178
Rectangular
202.5 General Observation Debris to 2.3"
213.1 General Observation Debris to 1.6"
231.8 General Observation Debris to 2.7"
243.2 General Observation Debris to 2.4"
258.2 General Observation Debris to 2.4"
272.9 General Observation Debris to 3.6"
274.6 Maximum Debris To 3.9"
277.7 Pipe Shape Change 66x178 Rectangular to 63x168
Rectangular
277.9 ft End of Inspection Size Change 4




Asset Number | AP_7-003230SMH-down_Part_ 4 | Profiled Length 82 ft

Upstream MH Size Change 3 Dimensions 66 x 178

Downstream MH | Size Change 4 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth

2in

Average Water Level

N/A

Debris Volume
Debris Graph

57.9 cubic feet

495

33

R

T 1
266.4 278.0 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

196.1ft Pipe Shape Change - 63x168 Rectangular
to 66x178 Rectangular

202.5ft General Observation - Debris to 2.3"

213.1ft General Observation - Debris to 1.6"

B

M

SR : - , e ) S 5.9in
3.0in
| Oin
_ | -3.0in
-5.9in
| _ 7 : -8.9in
2 2428 ' 2646 " 2664 278 - No Data

231.8ft General Observation - Debris to 2.7"

243.2ft General Observation - Debris to 2.4"

258.2ft General Observation - Debris to 2.4"

AP_7-003230SMH-down_Part_4
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Observation Report

272.9ft General Observation - Debris to 3.6"

277.7ft Pipe Shape Change - 66x178 Rectangular
274.6ft Maximum Debris - To 3.9" to 63x168 Rectangular

]

% e

——————\

8.9in
5.9in
3.0in
Qin
-3.0in
-5.9in
-8.9in

Bl E

RNy

Mo Data

AP_7-003230SMH-down_Part_4



Asset Number AP_7-003230SMH-down_Part_5

Upstream MH Shape Change 4 Material | Reinforced Concrete Pipe

Downstream MH Shape Change 5 Size & Shape | 63x168 Rectangle

Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

277.6 ft Beginning of Inspection Shape Change 4

277.7 Pipe Shape Change 66x178 Rectangular to 63x168
Rectangular

296.2 Point of Interest Tap (typ.)

299.1 General Observation Debris to 0.6"

337.9 General Observation Debris to 0.5"

343.1 Maximum Debris To 1.3"

343.6 Pipe Shape Change 63x168 Rectangular to 66x178
Rectangular

343.7 ft End of Inspection Shape Change 5
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Asset Number | AP_7-003230SMH-down_Part 5 | Profiled Length 67 ft

Upstream MH Shape Change 4 Dimensions 63 x 168

Downstream MH | Shape Change 5 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth Oin

Average Water Level N/A

Debris Volume 0.7 cubic feet

Debris Graph

63

473

3.5

15.8

i i i i i i 1
277 .6 286.5 Al A 308.7F 315.1 324.8 334.3 343.8 7t

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

277.7ft Pipe Shape Change - 66x178 Rectangular
to 63x168 Rectangular

296.2ft Point of Interest - Tap (typ.)

299.1ft General Observation - Debris to 0.6"

8.4in
5.6in
2.8in
Qin
-2.8in
-5.6in
-8.4in

Bl E

Mo Data

-~
{
4

337.9ft General Observation - Debris to 0.5"

343.1ft Maximum Debris - To 1.3"

AP_7-003230SMH-down_Part_5

343.6ft Pipe Shape Change - 63x168 Rectangular
to 66x178 Rectangular




OVERVIEW -AP_7-003230SMH-down_Part_6

Asset Number AP_7-003230SMH-down_Part_6
Upstream MH Shape Change 5 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 6 Size & Shape | 66x178 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
343.6 ft Beginning of Inspection Shape Change 5
343.6 Pipe Shape Change 63x168 Rectangular to 66x178
Rectangular
382.6 General Observation Debris to 2.8"
496 General Observation Debris to 3.7"
1042 General Observation Debris to 13.0"
1042.3 Maximum Debris To 13.3"
1046.8 Pipe Shape Change 66x178 Rectangular to 63x168
Rectangular
1046.9 ft End of Inspection Shape Change 6




Asset Number | AP_7-003230SMH-down_Part 6 | Profiled Length 704 ft

Upstream MH Shape Change 5 Dimensions 66 x 178

Downstream MH | Shape Change 6 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 5in

Average Water Level N/A

Debris Volume
Debris Graph

1766.7 cubic feet

49.5

16.5

o

i

SO SV ZS) .ﬁ\_u_ﬂﬂﬂ%ﬁ—w_h—”mﬂ MAP_U‘UV ]

I i T

343.7

T T T
437 .3 539.1 E40.9

T T
742 6 544 .2

T 1
SRS T 1047 .21t

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

343.6ft Pipe Shape Change - 63x168 Rectangular

to 66x178 Rectangular 382.6ft General Observation - Debris to 2.8"

496ft General Observation - Debris to 3.7"

—— . L iy A | : L e E
[ |
|
[ f'."-"'q{‘\
—_— B __J--_h il N I b1 L L] —
e N 1 : -
3 = = g e Zm e 5.9in
2 s S wm 3"‘-‘4*%‘“ R el PRI | e
g ’ SRR AR R I SRR FEEEE R BT AR R R | INRERS EN RN PRSP E T SE LR R RS T S IS R SN I ]
“ St 1 i \Mw':«’?’im AR RN Jilipi m:‘;»:%wfﬂ_w«swwﬂ‘wﬂ:[!r_mﬂuh B son
. H ‘ ‘ : . S o Y e R Y R R R JJ'.I,HA..-J_;‘-“‘..“' A -59|n
i L Mmmmm .
3437 4443 544.7 645.5 745.9 846.4 946.8 1047 - No Data

1042ft General Observation - Debris to 13.0" 1042.3ft Maximum Debris - To 13.3"

to 63x168 Rectangular

1046.8ft Pipe Shape Change - 66x178 Rectangular

AP_7-003230SMH-down_Part_6




OVERVIEW -AP_7-003230SMH-down_Part_7

Asset Number AP_7-003230SMH-down_Part_7

Upstream MH Shape Change 6 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 7 Size & Shape | 63x204 Rectangle
Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

1046.8 ft Beginning of Inspection Shape Change 6
1046.8 Pipe Shape Change 66x178 Rectangular to 63x204

Rectangular

1066.8 General Observation Debris to 12.5"
1081.3 Maximum Debris To 14.5"

1102 General Observation Debris to 11.5"
1160.8 General Observation Debris to 10.8"
1184.6 General Observation Debris to 6.3"
1194.5 Pipe Shape Change Shelf

1223.1 Pipe Shape Change Half Circle
1397.4 Point of Interest Tap (typ.)

1468.2 General Observation Debris to 1.9"
1553.2 General Observation Debris to 2.4"
1707.3 General Observation Debris to 1.3"
2198.7 ft End of Inspection Shape Change 7




Asset Number | AP_7-003230SMH-down_Part 7 | Profiled Length 1153 ft

Upstream MH Shape Change 6 Dimensions 63 x 204

Downstream MH | Shape Change 7 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 3in

Average Water Level N/A

Debris Volume

2104.4 cubic feet

.
Debris Graph
in
63
473
31.5
15.8
Lk
[ A
7 WL%MMWWVWM : . |
1047 1 1203 .0 1372 4 1541 .3 17114 1880 _7F 2050 .0 2199 3t

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

1046.8ft Pipe Shape Change - 66x178 Rectangular
to 63x204 Rectangular

1066.8ft General Observation - Debris to 12.5"

1081.3ft Maximum Debris - To 14.5"

— - ——

! i :l"].’-‘”l“li"' SO VT G s """””"";"'“'“'"'"k
) ; 10.2in
' : v ’ . F 6.8in
it S e S e i ; . e 3.4in
: ]l; ':“”lj--'!' ':'ill'1'l”=li-l L ORI corn] 4! | Oin
ale R e UL R s BN T W A EL e K O _
TR . b I ! -3.4in
: ' | ; -6.8in
o ' : FRP K AT RN -10.2in
iz ek T i : ! T T I.H'“LH' — & BRI
1717.0 1884.5 2051.7 2100 | nooat
[ pr— e
N N
= S S 1 = — A R T P o o i et ~
= | . ——

1102ft General Observation - Debris to 11.5"

1160.8ft General Observation - Debris to 10.8"

1184.6ft General Observation - Debris to 6.3"

AP_7-003230SMH-down_Part_7




o

Observation Report

1194.5ft Pipe Shape Change - Shelf

1223.1ft Pipe Shape Change - Half Circle

1397.4ft Point of Interest - Tap (typ.)

T ER T2 E RO

. iyl it ae foi e 4
y I]HI IH'I]L' ""{l’.l:_'ll'-lr-‘.. Bl Ny

::_!:'.'_;i;.,. | | ||H! I| i
: n-Hllill . :. ; o N

AN

10.2in
6.8in
3.4in
Qin
-3.4in
-6.8in
-10.2in

- Mo Data

2051.7

L_ﬁ_______“_______________/

1468.2ft General Observation - Debris to 1.9"

1553.2ft General Observation - Debris to 2.4"

1707.3ft General Observation - Debris to 1.3"

AP_7-003230SMH-down_Part_7




OVERVIEW -003230SMH-003228SMH-down

Asset Number 003230SMH-003228SMH-down

Upstream MH 003230SMH Material | Reinforced Concrete Pipe
Downstream MH 003228SMH Size & Shape | 63x204 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment

5.1 ft Beginning of Inspection 003230SMH

18.1 General Observation Debris to 2.0"

56.7 Maximum Debris To 2.8"
64.2 General Observation Debris to 2.0"
80.6 Point of Interest Tap Factory (Capped)
103.6 General Observation Debris to 2.2"
139.7 General Observation Debris to 1.5"
154.7 ft End of Inspection 003228SMH
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Asset Number | 003230SMH-003228SMH-down | Profiled Length 150 ft

Upstream MH 003230SMH Dimensions 63 x 204

Downstream MH | 003228SMH Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 2in

Average Water Level N/A

Debris Volume 57.8 cubic feet

Debris Graph

in
63

473

3.5

0 T T P T Wy I Ty ———
: T : : ; ; ]
5.1 24.9 46 .6 B3 .4 a0.0 i 1y 1S E 154 .7 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

18.1ft General Observation - Debris to 2.0"

56.7ft Maximum Debris - To 2.8"

64.2ft General Observation - Debris to 2.0"

r/-— e 7 e — 3 -
|
(T ERmaN N C T iSEEENEEEN RN umi
& ; ) ! ; i .
» - ~ - L - - - -~ L] "~ » . "~ - L] . . - - . ~ ~ L] L] =] -~ - - L )
10.2in
2 ) - 6.8in
wt . . . i ] s .‘ 3.4in
12 4 s L T R I | 5 A I i " P A i s ;
! o 3 - i : L : ; ; Py w : : ; Qin
M --\_‘rﬂ : ﬂ: 5 “ é h «“'3 ”1‘1 ? o il g '.;?I 5 o i E H % "3 J@] ) o] | * .-.;' l) : ﬁ ‘ﬁl 3.4
9 L} ks S A _m Yo a - i n 8 i ' el - - e i e !n
: } -6.8in
. . , I T b T 3 - I -10.2in
r T T T T T T T T T - T : - ’ : — - ; . : . 3 : - - i 3 e
5.1 26.3 47.8 69.2 20.7 112.0 133.5 154. - No Data

S L o e

80.6ft Point of Interest - Tap Factory (Capped)

103.6ft General Observation - Debris to 2.2"

003230SMH-003228SMH-down

139.7ft General Observation - Debris to 1.5"




OVERVIEW -003228SMH-003228SMH-A-down

Asset Number 003228SMH-003228SMH-A-down

Upstream MH 003228SMH Material | Reinforced Concrete Pipe
Downstream MH 003228SMH-A Size & Shape | 63x204 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment

6.9 ft Beginning of Inspection 003228SMH

28.2 Point of Interest TF - Tap Factory
42.7 General Observation Debris to 1.2"

52.2 General Observation Debris to 2.5"

71.1 Maximum Debris To4.1"

86.1 General Observation Debris to 1.7"
110.2 General Observation Debris to 2.2"
123.6 ft End of Inspection 003228SMH-A
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Asset Number | 003228SMH-003228SMH-A-down | Profiled Length 117 ft

Upstream MH 003228SMH Dimensions 63 x 204

Downstream MH | 003228SMH-A Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 2in

Average Water Level N/A

Debris Volume 79.7 cubic feet

Debris Graph

473

3.5

3 sl /‘\/’_’\/\/\/\ﬂf—fﬁ"f\—f\“ﬂ_/—»ﬂﬁ——\.—)ﬁ_a——\r—f\_f

i i i 1
6.9 22.5 39.3 561 73.0 89.9 106.7 123.6 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

28.2ft Point of Interest - TF - Tap Factory

42.7ft General Observation - Debris to 1.2"

52.2ft General Observation - Debris to 2.5"

___{, p l(ﬁ
!.\'*-._I | l-
LT LI CLELIT CHTEED) LT T T
o - = - - o - -~ - - - - = ~ ~ " - - - e ™ = ~ -
10.2in
2 Ca— 6.8in
; - -1 -t ’ : . B . 3.4in
12 m o .= G B . I8 o = - 2 g i i E i
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o : 3 ) : : A ; .. & : 6 8in
IRy B & - o2
6 T T T T |I‘! T T T T 7 e _ o T - T r — = e
6.9 23.5 40.2 56.8 73.5 920.1 1086.9 123. - No Data
e A A ir—— r), I(’__

71.1ft Maximum Debris - To 4.1"

003228SMH-003228SMH-A-down

86.1ft General Observation - Debris to 1.7"

110.2ft General Observation - Debris to 2.2"




OVERVIEW -003228SMH-A-003228SMH-B-down

Asset Number 003228SMH-A-003228SMH-B-down
Upstream MH 003228SMH-A Material | Reinforced Concrete Pipe
Downstream MH 003228SMH-B Size & Shape | 63x204 Rectangle I
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
6.5 ft Beginning of Inspection 003228SMH-A
22.6 Point of Interest TF - Tap Factory (typ.)
56.9 General Observation Debris to 3.1"
62.8 Maximum Debris To 5.1"
90.2 General Observation Debris to 4.0"
113.8 General Observation Debris to 4.8
126.6 General Observation Debris to 3.7"
140.2 ft End of Inspection 003228SMH-B
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Asset Number | 003228SMH-A-003228SMH-down | Profiled Length 134 ft

Upstream MH 003228SMH-A Dimensions 63 x 204

Downstream MH | 003228SMH-B Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 3in

Average Water Level N/A

Debris Volume 144.6 cubic feet

Debris Graph

63

47.3

31.5

T N 'k,/"\_,/"‘-'\/‘ S

i i i i i i 1
6.5 24 4 43 8 3.2 82 .4 101 6 121.0 140 2 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

22.6ft Point of Interest - TF - Tap Factory (typ.) 56.9ft General Observation - Debris to 3.1" 62.8ft Maximum Debris - To 5.1"
e P e e — e e et —,
,-’J
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e e e e G I B M R = v v i e e o R e | R o e ey e
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65 | 255 | I I " 449 | I I 639 | I / " a2.0 102.0 1211 140. - No Data
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| |
e S S ol ) P e b P — I‘m_‘__ fobatn ) Bl el
90.2ft General Observation - Debris to 4.0" 113.8ft General Observation - Debris to 4.8 126.6ft General Observation - Debris to 3.7"

003228SMH-A-003228SMH-B-down




OVERVIEW -003228SMH-B-AP_8-down _ Part_1

Asset Number

003228SMH-B-AP_8-down _ Part_1

Upstream MH

003228SMH-B

Material

Reinforced Concrete Pipe

Downstream MH

Shape Change Size &

Shape

63x204 Rectangle

Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
0.7 ft Beginning of Inspection 003228SMH-B
4 Maximum Debris To 4.2"
11.9 General Observation Debris to 3.4"
42.3 General Observation Debris to 2.1"
81.3 General Observation Debris to 1.1"
92 Point of Interest Chamber
127.3 Shape Change 63x204 Rectangular to 78x195
Rectangular

127.3 ft End of Inspection Shape Change
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Asset Number 003228SMH-B-AP_8-down_Part_1 Profiled Length 127 ft

Upstream MH 003228SMH-B Dimensions 63 x 204

Downstream MH | Shape Change Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 2in

Average Water Level N/A

Debris Volume 62.4 cubic feet

Debris Graph

in
63

473

N5

Sy

T T T T 1
o7 17.5 35 8 bl T L5 91.0 109.2 127 .3 #t

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

4ft Maximum Debris - To 4.2"

11.9ft General Observation - Debris to 3.4" 42.3ft General Observation - Debris to 2.1"

127 [l

10.2in
6.8in
3.4in
Oin
-3.4in
-6.8in
-10.2in

Mo Data

81.3ft General Observation - Debris to 1.1"

92ft Point of Interest - Chamber
78x195 Rectangular

127.3ft Shape Change - 63x204 Rectangular to

003228SMH-B-AP_8-down _ Part_1




OVERVIEW -003228SMH-B-AP_8-down _ Part_2

Asset Number 003228SMH-B-AP_8-down _ Part_2

Upstream MH Shape Change Material | Reinforced Concrete Pipe

Downstream MH AP_8 Size & Shape | 78x195 Rectangle

Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment

1271 ft Beginning of Inspection Shape Change

127.3 Shape Change 63x204 Rectangular to 78x195
Rectangular

136.2 General Observation Debris to 1.0"

145.8 Maximum Debris To 2.1"

151.5 General Observation Debris to 1.5"

166.9 General Observation Debris to 0.7"

182.7 General Observation Debris to 0.6"

185.7 ft End of Inspection AP_8
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Asset Number 003228SMH-B-AP_8-down_Part_2 Profiled Length 59 ft

Upstream MH Shape Change Dimensions 63 x 195

Downstream MH | AP_8 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 6 June 2020 Operator

Observations

Average Debris Depth 1in

Average Water Level N/A

Debris Volume

Debris Graph

83 cubic feet

in

T

39

127 .1

i
134 .9

i 1
17w & 185.7 fi

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

127.3ft Shape Change - 63x204 Rectangular to
78x195 Rectangular

136.2ft General Observation - Debris to 1.0"

145.8ft Maximum Debris - To 2.1"

6 .. e — - B P AU e 4 o i ' — o — - -
) 9.8in
2 6.5in
) . N 3.3in
i - _— 0 ik 2 Qin
" = ~ e -3.3in
° ) 3 -6.5in
£ S s -9.8in
B T T T s . i ia = . .
1271 1353 | : : "qaze : : 152.0 160.5 | 168.9 "177.3 185, - No Data
o ¢ .’/—'d_
ll J
| J
\'\-\_\_\_‘_,_ o 3 \,_ a | L v \_ iz ! S

151.5ft General Observation - Debris to 1.5"

003228SMH-B-AP_8-down _ Part_2

166.9ft General Observation - Debris to 0.7"

182.7ft General Observation - Debris to 0.6"




OVERVIEW -Area of Interest-003231SMH-down

Asset Number Area_of Interest-003231SMH-down
Upstream MH Area_of Interest Material | Reinforced Concrete Pipe
Downstream MH 003231SMH Size & Shape | 63x240 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
4.7 ft Beginning of Inspection Area_of _Interest
14.7 General Observation Debris to 6.4"
26.2 General Observation Debris to 6.9"
51.5 General Observation Debris to 5.1"
67.5 General Observation Debris to 7.1"
78.1 Maximum Debris To7.1"
94.7 General Observation Debris to 6.5"
107.8 ft End of Inspection 003231SMH
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Asset Number Area_of_Interest-003231SMH-down Profiled Length 104 ft

Upstream MH Area_of Interest Dimensions 63 x 240

Downstream MH | 003231SMH Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 8 June 2020 Operator

Observations

Average Debris Depth 6in

Average Water Level N/A

Debris Volume 559.9 cubic feet

Debris Graph

63

473

35

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

14.7ft General Observation - Debris to 6.4"

26.2ft General Observation - Debris to 6.9"

51.5ft General Observation - Debris to 5.1"

12.0in
8.0in
4.0in
Qin
-4.0in
-8.0in
-12.0in

Mo Data

67.5ft General Observation - Debris to 7.1"

78.1ft Maximum Debris - To 7.1"

94.7ft General Observation - Debris to 6.5"

Area_of_Interest-003231SMH-down




Asset Number 003231SMH-003227SMH-down
Upstream MH 003231SMH Material | Reinforced Concrete Pipe
Downstream MH 003227SMH Size & Shape | 63x240 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
5.4 ft Beginning of Inspection 003231SMH
20.8 General Observation Debris to 8.4"
40.5 Maximum Debris To 11.6"
73.9 General Observation Debris to 8.1"
88.8 General Observation Debris to 8.3"
110.2 General Observation Debris to 8.6"
133.2 General Observation Debris to 7.4"
159.7 ft End of Inspection 003227SMH
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Asset Number 003231SMH-003227SMH-down Profiled Length 155 ft

Upstream MH 003231SMH Dimensions 63 x 240

Downstream MH | 003227SMH Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 8 June 2020 Operator

Observations

Average Debris Depth 9in

Average Water Level N/A

Debris Volume
Debris Graph

1416.2 cubic feet

63

473

31.5

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation

Report

20.8ft General Observation - Debris to 8.4"

40.5ft Maximum Debris - To 11.6"

73.9ft General Observation - Debris to 8.1"

—

12.0in
8.0in
4.0in
Qin
-4.0in
-8.0in
-12.0in

- Mo Data

88.8ft General Observation - Debris to 8.3"

110.2ft General Observation - Debris to 8.6"

003231SMH-003227SMH-down

133.2ft General Observation - Debris to 7.4"




OVERVIEW -003227SMH-003229SMH-down

Asset Number 003227SMH-003229SMH-down
Upstream MH 003227SMH Material | Reinforced Concrete Pipe
Downstream MH 003229SMH Size & Shape | 63x240 Rectangle
Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
5.7 ft Beginning of Inspection 003227SMH
15 General Observation Debris to 9.1"
19.1 Maximum Debris To 9.7"
34.4 General Observation Debris to 8.7"
58.8 General Observation Debris to 8.4"
73.5 General Observation Debris to 8.6"
117.5 General Observation Debris to 8.3"
130.2 ft End of Inspection 003229SMH
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Asset Number 003227SMH-003229SMH-down Profiled Length 125 ft

Upstream MH 003227SMH Dimensions 63 x 240

Downstream MH | 003229SMH Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 8 June 2020 Operator

Observations

Average Debris Depth 8in

Average Water Level N/A

Debris Volume
Debris Graph

1095.4 cubic feet

63

47.3

3.5

i i i
58.2 7E6.2 94 2

i 1
19025 130.2 i

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

69




0L

Observation Report

15ft General Observation - Debris to 9.1"

19.1ft Maximum Debris - To 9.7"

34.4ft General Observation - Debris to 8.7"

12.0in
8.0in
4.0in
Qin
-4.0in
-8.0in
-12.0in

. Mo Data

58.8ft General Observation - Debris to 8.4"

73.5ft General Observation - Debris to 8.6"

117.5ft General Observation - Debris to 8.3"

003227SMH-003229SMH-down




OVERVIEW -003229SMH-AP_6-down_Part_1

Asset Number

003229SMH-AP_6-down_Part_1

Upstream MH

003229SMH

Material

Reinforced Concrete Pipe

Downstream MH

Shape Change

Size & Shape

63x240 Rectangle

Survey Direction Downstream Match to Reference | O ft
Distance Observation Comment
5.6 ft Beginning of Inspection 003229SMH
14.9 General Observation Debris to 9.1"
30.1 General Observation Debris to 8.3"
49.3 General Observation Debris to 10.2"
65.4 General Observation Debris to 8.3"
80.9 General Observation Debris to 8.3"
99.3 General Observation Debris to 8.3"
120 General Observation Debris to 7.7"
134.6 Maximum Debris Debris to 9.0"
144 Note Profile distorted briefly by bend in pipe
185.5 General Observation Debris to 6.5"
218 Note Profile distorted by pillars
252.4 Shape Change 63x240 Rectangular to 78x195
Rectangular
252.5 ft End of Inspection Shape Change




Asset Number 003229SMH-AP_6-down_Part_1 Profiled Length 247 ft
Upstream MH 003229SMH Dimensions 63 x 240
Downstream MH | Shape Change Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle
Date Installed Match to Reference * | O ft
Date Profiled 9 June 2020 Operator
Observations
Average Debris Depth 7in
Average Water Level N/A
Debris Volume 1768.4 cubic feet
Debris Graph

B — R ~ - 27 = .

i N e e — 1‘

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

30.1ft General Observation - Debris to 8.3" 49.3ft Maximum Debris - To 10.2"

14.9ft General Observation - Debris to 9.1"

— e N T

ARG bt e )

12.0in
8.0in
4.0in
Qin
-4.0in
-8.0in
-12.0in

9 . O AT T DL o AR ;A Yy e . b
6 i s 3 e S ol b G " 1 . ‘ : ‘ i RLID h q H
56 40.9 76.2 111.4 146.8 182.0

65.4ft General Observation - Debris to 8.3" 80.9ft General Observation - Debris to 8.3" 99.3ft General Observation - Debris to 8.3"

003229SMH-AP_6-down_Part_1
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Observation Report

120ft General Observation - Debris to 7.7"

134.6ft General Observation - Debris to 9.0"

144ft Note - Profile distorted briefly by bend in pipe

-_—

12.0in
8.0in
4.0in
Qin
-4.0in
-8.0in
-12.0in

185.5ft General Observation - Debris to 6.5"

218ft Note - Profile distorted by pillars

- Mo Data

252.4ft Shape Change - 63x240 Rectangular to
78x195 Rectangular

003229SMH-AP_6-down_Part_1



Asset Number 003229SMH-AP_6-down_Part_2

Upstream MH Shape Change Material | Reinforced Concrete Pipe
Downstream MH AP_6 Size & Shape | 78x195 Rectangle
Survey Direction Downstream Match to Reference | O ft

Distance Observation Comment
252.4 ft Beginning of Inspection Shape Change
252.4 Shape Change 63x240 Rectangular to 78x195

Rectangular

263.3 General Observation
265.8 Maximum Debris To 0.6"
268.7 General Observation
283.3 General Observation
298 General Observation
302.6 ft End of Inspection AP_6
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Asset Number 003229SMH-AP_6-down_Part_2 | Profiled Length 51 ft

Upstream MH Shape Change Dimensions 78 x 195

Downstream MH | AP_6 Material Reinforced Concrete Pipe
Survey Direction | Downstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 9 June 2020 Operator

Observations

Average Debris Depth Oin

Average Water Level N/A

Debris Volume
Debris Graph

5.1 cubic feet

TE

i
253.1

i i
266.3 2737

T i
280.9 288.2

i 1
2935 .6 3027 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

252.4ft Shape Change - 63x240 Rectangular to
78x195 Rectangular

263.3ft General Observation - Debris to 1.8"

265.8ft Maximum Debris - To 2.2"

] =1 P o PR P AR LT B g

9.8in
6.5in
3.3in
Qin
-3.3in
-6.5in
-9.8in

295.5 w 302. - No Data

268.7ft General Observation - Debris to 1.3"

283.3ft General Observation - Debris to 1.6"

003229SMH-AP_6-down_Part_2

298ft General Observation - Debris to 0.9"




OVERVIEW -AP_4-AP_3-up_Part_1

Asset Number AP_4-AP_3-up_Part_1

Upstream MH AP_4 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 1 Size & Shape | 63x145 Rectangle
Survey Direction Upstream Match to Reference | O ft

Distance Observation Comment

11.7 ft Beginning of Inspection AP-3
26.4 General Observation
46 General Observation

51.9 General Observation Debris to 0.7"

64.7 Maximum Debris To 2.1"
77.5 General Observation Debris to 0.7"
85.1 Pipe Shape Change 63 x 145 Rectangular to 63 x 178

Rectangular

85.2 ft End of Inspection Shape Change 1
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Asset Number AP_4-AP_3-up_Part_1 Profiled Length 74 ft

Upstream MH AP 4 Dimensions 63 x 145

Downstream MH | Shape Change 1 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 11 June 2020 Operator

Observations

Average Debris Depth Oin

Average Water Level N/A

Debris Volume 3.8 cubic feet

Debris Graph

63

473

3.5

i T T T T T 1
1.7 21.5 32.2 42.8 S5 S 64 _1 74.8 g5.2 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

26.4ft General Observation

46ft General Observation

51.9ft General Observation - Debris to 0.7"

T

Tt B, . JNRIRIL !
?I!;I'.& R T . '_"-,'"Hl}i‘ﬂ

7.3in
4.8in
2.4in
Qin
-2.4in
-4.8in
-7.3in

Mo Data

Bl E

64.7ft Maximum Debris - To 2.1"

AP_4-AP_3-up Part 1

77.5ft General Observation - Debris to 0.7"

85.1ft Pipe Shape Change - 63 x 145 Rectangular
to 63 x 178 Rectangular




OVERVIEW -AP_4-AP_3-up_Part_2

Asset Number

AP_4-AP_3-up_Part_2

Upstream MH Shape Change 1 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 2 Size & Shape | 63x178 Rectangle
Survey Direction Upstream Match to Reference | O ft
Distance Observation Comment
85.1 ft Beginning of Inspection Shape Change 1
85.1 Pipe Shape Change 63 x 145 Rectangular to 63 x 178
Rectangular
86.5 Note Laser distorted due to slow shape change
91.9 Note Ledge starts near left side of pipe wall
127.7 General Observation
164.1 Point of Interest Crossover (typ.)
173.9 Pipe Shape Change To 63 x 204 Rectangular
174 ft End of Inspection Shape Change 2
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Asset Number AP_4-AP_3-up_Part_2 Profiled Length 89 ft

Upstream MH Shape Change 1 Dimensions 63 x 178

Downstream MH | Shape Change 2 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 11 June 2020 Operator

Observations

Average Debris Depth Oin

Average Water Level N/A

Debris Volume 2.2 cubic feet

Debris Graph

473

5

i i i T T i 1
8§5.1 a97.0 108.8 1227 135.7 145.6 161.3 174._1 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

86.5ft Note - Laser distorted due to slow shape
91.9ft Note - Ledge starts near left side of pipe wall

85.1ft Pipe Shape Change - 63 x 145 Rectangular
to 63 x 178 Rectangular change

— e

e S PR

164.1ft Point of Interest - Crossover (typ.) 173.9ft Pipe Shape Change 63 x 178 Rectangular
to 63 x 204 Rectangular

127.7ft General Observation
AP_4-AP_3-up Part 2




Asset Number AP_4-AP_3-up_Part_3

Upstream MH Shape Change 2 Material | Reinforced Concrete Pipe

Downstream MH Shape Change 3 Size & Shape | 63x204 Rectangle

Survey Direction Upstream Match to Reference | O ft

Distance Observation Comment

173.7 ft Beginning of Inspection Shape Change 2

173.8 Pipe Shape Change 63 x 178 Rectangular to 63 x 204
Rectangular

181.8 Maximum Debris To 1.0"

193.3 General Observation

203.2 General Observation

218 General Observation Debris to 0.7"

227.6 Pipe Shape Change 63 x 204 Rectangular to 63 x 218
Rectangular

227.7 ft End of Inspection Shape Change 3
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Asset Number AP_4-AP_3-up_Part_3 Profiled Length 55 ft

Upstream MH Shape Change 2 Dimensions 63 x 204

Downstream MH | Shape Change 3 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 11 June 2020 Operator

Observations

Average Debris Depth Oin

Average Water Level N/A

Debris Volume 4.8 cubic feet

Debris Graph

in
63

47.3

31.5

15.8

o e T
T T 1 T T T 1
173.7 180.49 185.7 196 .6 204 .4 P 220.0 227 .7 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

173.8ft Pipe Shape Change - 63 x 178 Rectangular

to 63 x 204 Rectangular

181.8ft Maximum Debris - To 1.0"

193.3ft General Observation

10.2in
6.8in
3.4in
Oin
-3.4in
-6.8in
-10.2in

e

Mo Data

203.2ft General Observation

218ft General Observation - Debris to 0.7"

AP_4-AP_3-up_Part_3

227.6ft Pipe Shape Change - 63 x 204 Rectangular
to 63 x 218 Rectangular




OVERVIEW -AP_4-AP_3-up_Part_4

Asset Number AP_4-AP_3-up_Part 4
Upstream MH Shape Change 3 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 4 Size & Shape | 63x218
Survey Direction Upstream Match to Reference | O ft
Distance Observation Comment
227.6 ft Beginning of Inspection Shape Change 3
227.6 Pipe Shape Change 63 x 204 Rectangular to 63 x 218
Rectangular
250.6 General Observation Debris to 3.6"
267.7 Maximum Debris To 3.8"
292.3 Point of Interest Access hole
310.2 General Observation Debris to 3.4"
319.2 Pipe Shape Change 63 x 218 Rectangular to 63 x 204
Rectangular
319.3 ft End of Inspection Shape Change 4




Asset Number AP_4-AP_3-up_Part 4 Profiled Length 92 ft
Upstream MH Shape Change 3 Dimensions 63 x 218
Downstream MH | Shape Change 4 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle
Date Installed Match to Reference * | O ft
Date Profiled 11 June 2020 Operator
Observations
Average Debris Depth 3in
Average Water Level N/A
Debris Volume 64.8 cubic feet
Debris Graph
. .——'—"_'-_“'——"I_ﬂ_,_,—/__\'_'_\-\ ————— T T T T T T T T T \/I
Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

227.6ft Pipe Shape Change - 63 x 204 R
to 63 x 218 Rectangular

ectangular
250.6ft General Observation - Debris to 3.6"

267.7ft Maximum Debris - To 3.8"

10.8in
7.2in
3.6in
Qin
-3.6in
-7.2in
-10.8in

306.3 319 - No Data

292.3ft Point of Interest - Access hole

310.2ft General Observation - Debris to 3.4"

319.2ft Pipe Shape Change - 63 x 218 Rectangular
to 63 x 204 Rectangular

AP_4-AP_3-up_Part 4




OVERVIEW -AP_4-AP_3-up_Part_5

Asset Number AP_4-AP_3-up_Part 5
Upstream MH AP_4 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 4 Size & Shape | 63x204 Rectangle
Survey Direction Upstream Match to Reference | O ft
Distance Observation Comment
319.2 ft Beginning of Inspection Shape Change 4
319.2 Pipe Shape Change 63 x 218 Rectangular to 63 x 204
Rectangular
385.2 Note Profile distorted due ceiling beams
435.9 General Observation
522.4 Note Profile distorted briefly by bend in pipe
561.5 Note Profile distorted briefly by bend in pipe
until 620 ft
614 General Observation Debris to 0.8"
620.6 Point of Interest Small mounds on bottom of pipe
641.7 Maximum Debris To 1.0"
661.6 General Observation
670.5 ft End of Inspection AP_4
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Asset Number AP_4-AP_3-up_Part_5 Profiled Length 352 ft

Upstream MH AP 4 Dimensions 63 x 204

Downstream MH | Shape Change 4 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 11 June 2020 Operator

Observations

Average Debris Depth Oin

Average Water Level N/A

Debris Volume 30.5 cubic feet

Debris Graph

in
63

473

3.5

M ) A ;\[
o ez A NS T

i i i i |
319.3 366 .1 416.9 467 . T 516.5 a69.2 B20.0 670.7 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

319.2ft Pipe Shape Change - 63 x 218 Rectangular
to 63 x 204 Rectangular

385.2ft Note - Profile distorted due ceiling beams

435.9ft General Observation

|

e A |
L 10.2in
6.8in
3.4in
Qin
-3.4in
-6.8in
-10.2in

: - No Data

522.4ft Note - Profile distorted briefly by bend in pipe

561.5ft Note - Profile distorted briefly by bend in
pipe until 620 ft

614ft General Observation - Debris to 0.8"

AP _4-AP_3-up Part 5
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Observation Report

620.6ft Point of Interest - Small mounds on bottom
641.7ft Maximum Debris - To 1.0" 661.6ft General Observation

of pipe
" 4
=
- o T i
. ; o r g | Y™ " 11
| LR \ 10.2in
6.8in
3.4in
Oin
-3.4in
-6.8in
i 7 e _ ' -10.2in
319.3 ' 3695 419.6 469.9 520.1 5703 ' 620.4 : ' 670. - No Data

AP _4-AP_3-up Part 5




Asset Number AP_2-AP_1-up_Part_1

Upstream MH Shape Change 1 Material | Reinforced Concrete Pipe

Downstream MH AP_1 Size & Shape | 63x204 Rectangle

Survey Direction Upstream Match to Reference | O ft

Distance Observation Comment

16.6 ft Beginning of Inspection AP_1

23.6 General Observation Debris to 3.4"

46.4 General Observation Debris to 2.9"

52.9 Point of Interest TF - Tap Factory (typ.)

78 Maximum Debris To 5.7"

83.5 General Observation Debris to 4.2"

91.3 Note Ledge starts near right side of pipe wall

92.5 Point of Interest Catch Basin

160.3 Point of Interest Laser distorted by Crossover

200.5 Pipe Shape Change 63 x 204 Rectangular to 63 x 145
Rectangular

200.7 ft End of Inspection Shape Change 1
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Asset Number AP_2-AP_1-up_Part_1 Profiled Length 185 ft

Upstream MH Shape Change 1 Dimensions 63 x 204

Downstream MH | AP_1 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 11 June 2020 Operator

Observations

Average Debris Depth 1in

Average Water Level N/A

Debris Volume 104.6 cubic feet

Debris Graph

63

473

.5

0 i e k-—d\/"‘\

T T T T T T 1
16.6 41.1 67 .7 94 .3 1211 147 .6 174 .3 200.8 ft

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

23.6ft General Observation - Debris to 3.4"

46.4ft General Observation - Debris to 2.9"

52.9ft Point of Interest - TF - Tap Factory (typ.)

'l T 1 ]
-{ q“r‘% - - L] I L '-;li ']) “w - S .
FANTE _ ok : ! .

78ft Maximum Debris - To 5.7"

83.5ft General Observation - Debris to 4.2"

AP_2-AP_1-up_Part 1

91.3ft Note - Ledge starts near right side of pipe wall
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Observation Report

92.5ft Point of Interest - Catch Basin

ek

S

e

e '-fﬁlﬁ\ "Tﬁ@: ‘ v

160.3ft Point of Interest - Laser distorted by
Crossover

200.5ft Pipe Shape Change - 63 x 204 Rectangular
to 63 x 145 Rectangular

10.2in
6.8in
3.4in
Oin
-3.4in
-6.8in
-10.2in

AP_2-AP_1-up_Part 1

. Mo Data




Asset Number AP_2-AP_1-up_Part_2

Upstream MH Shape Change 2 Material | Reinforced Concrete Pipe

Downstream MH Shape Change 1 Size & Shape | 63x145 Rectangle

Survey Direction Upstream Match to Reference | O ft

Distance Observation Comment

200.5 ft Beginning of Inspection Shape Change 1

200.5 Pipe Shape Change 63 x 204 Rectangular to 63 x 145
Rectangular

203.4 Point of Interest Ledge near right wall

2453 General Observation Debris to 0.5"

315.1 General Observation

386 Note Profile distorted due ceiling beams

418 Note Profile distorted briefly by bend in pipe

501.6 Maximum Debris To 2.7"

577.9 General Observation Debris to 1.1"

622.5 Pipe Shape Change 63 x 145 Rectangular to 63 x 122
Rectangular

622.7 ft End of Inspection Shape Change 2
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.
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Asset Number AP_2-AP_1-up_Part_2 Profiled Length 423 ft
Upstream MH Shape Change 2 Dimensions 63 x 145
Downstream MH | Shape Change 1 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle
Date Installed Match to Reference * | O ft
Date Profiled 11 June 2020 Operator
Observations
Average Debris Depth 1in
Average Water Level N/A
Debris Volume 37.6 cubic feet
Debris Graph
3 : e o A N Ll [ ol Al e

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.
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Observation Report

200.5ft Pipe Shape Change - 63 x 204 Rectangular
to 63 x 145 Rectangular
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203.4ft Point of Interest - Ledge near right wall

245.3ft General Observation - Debris to 0.5"

7.3in
4.8in
2.4in
Qin
-2.4in
-4.8in
-7.3in

- Mo Data

315.1ft General Observation

AP _2-AP_1-up_ Part 2

386ft Note - Profile distorted due ceiling beams

418ft Note - Profile distorted briefly by bend in pipe
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Observation Report

501.6ft Maximum Debris - To 2.7"

577.9ft General Observation - Debris to 1.1"

622.5ft Pipe Shape Change - 63 x 145 Rectangular
to 63 x 122 Rectangular

S
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AP _2-AP_1-up_ Part 2

7.3in
4.8in
2.4in
Qin
-2.4in
-4.8in
-7.3in

Mo Data
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OVERVIEW -AP_2-AP_1-up_Part_3

Asset Number AP_2-AP_1-up_Part_3
Upstream MH AP_2 Material | Reinforced Concrete Pipe
Downstream MH Shape Change 2 Size & Shape | 63x122 Rectangle
Survey Direction Upstream Match to Reference | O ft
Distance Observation Comment
622.5 ft Beginning of Inspection Shape Change 2
622.5 Pipe Shape Change 63 x 145 Rectangular to 63 x 122
Rectangular
638.1 General Observation Debris to 0.5"
648.1 General Observation Debris to 1.1"
658 Maximum Debris To 1.2"
667.6 General Observation Debris to 0.8"
679.5 Point of Interest Pile of debris
687 ft End of Inspection AP_2
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Asset Number AP_2-AP_1-up_Part_3 Profiled Length 65 ft

Upstream MH AP 2 Dimensions 63 x 122

Downstream MH | Shape Change 2 Material Reinforced Concrete Pipe
Survey Direction | Upstream Shape Rectangle

Date Installed Match to Reference * | O ft

Date Profiled 11 June 2020 Operator

Observations

Average Debris Depth 1in

Average Water Level N/A

Debris Volume 10.2 cubic feet

Debris Graph

63

473

315

i T i i i 1
622 .7 631.3 640.5 649._9 6592 BE6&.5 6Y7 .4 687 _1 fi

Inspection Distance (ft)

VWWater Level Debris Level

* The match to reference is the point that best indicates the shape and size of the original condition of the pipe.

103




Observation Report

622.5ft Pipe Shape Change - 63 x 145 Rectangular
to 63 x 122 Rectangular

638.1ft General Observation - Debris to 0.5" 648.1ft General Observation - Debris to 1.1"

658ft Maximum Debris - To 1.2" 667.6ft General Observation - Debris to 0.8" 679.5ft Point of Interest - Pile of debris

AP _2-AP_1-up Part 3




CONTACT DETAILS
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Sam Cancilla Jake Yost
VP Business Development jyost@redzone.com

scancilla@redzone.com
Michael Carlino

195 Thorn Hill Road mcarlino@redzone.com
Suite 110

Warrendale 13 Tarndale Grove

PA. Albany

15086 North Shore

412 476 8980 x 231 Auckland

412 758 3327 New Zealand

Ph +64 9 479 9901

91 43rd. Street

Suite 250

Pittsburgh

PA 15201

USA

Ph +1 (412) 476 8980

The information contained in this Report is provided for interpretation by suitably qualified civil engineering professionals engaged by
the Client. This Report is not intended and must not be taken to be professional civil engineering advice, nor shall it be relied upon as
a substitute for professional civil engineering advice.

Interpretation of this Report and all supporting files provided including but not limited to videos, imagery, .CSV, .DXF and databases,
evaluation of the pipelines, and any rehabilitation, investigative, cleaning or other decisions are the sole responsibility of the Client

Certain information contained in this report such as distances and dimensions may incorporate information provided by others. This
information provided by others. This information may not always be accurate and complete. The Engineer should make their own
assessments with regards to such information.
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