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The Future of Smart Sewer Inspections
April 11, 2024

Agenda

Sewer Inspection Origins
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Current Day Pipe Inspection

Current Sewer Inspection Issues

 2-year veteran vs 20-year veteran

 Subjectivity
 2 people code same line differently

 Misidentified, missed and 
continuous codes

 Field

 Office

Human
Element

Time
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Current Sewer Inspection Issues - Time

Cleaning and Inspection Work
 Camera Van – 2 Workers
 Vactor – 1 to 2 workers

Current Sewer Inspection Issues - Time

 Time to clean and inspect
 300’ pipe segment
 Inspected at 30 fpm
 10 min (no coding)

 Typically 20+ minutes

Current Sewer Inspection Issues - Time

Beneficial for camera to follow jet head
 More efficient

 Cleaning
 Root/Deposit Cutting

 Better coordination between vactor
 Pulling water level down

 Time in the Office
 QA/QC
 Review at 2x or 3x speed
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Current Sewer Inspection Issues – Reporting

The Solution? 

A Tool for Efficiency

AI doesn’t replace our engineers, it 
supplements them
 Streamlines pipe inspection process

Unbiased tool to reduce error
 Same look at the same pipe every time

 Tool for efficiency
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B&N’s PipeAId

Uses Machine Learning 
algorithms paired with 
Computer Vision that 
detects and classifies 
sewer defects

Longitudinal ViewPerpendicular View

B&N’s PipeAId

B&N’s PipeAId

Benefits of Two Models

Mimics 
current 
process

No training 
required

Utilize existing 
data and 
equipment

Less likely 
to miss a 
defect

More 
detailed 
analysis
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Detailed Analysis with Two Models

 Taps

Detailed Analysis with Two Models

Breaks & Holes

Detailed Analysis with Two Models

 Larger Diameter Pipes

16

17

18



3/22/2024

7

Work Flow

AI Model Capabilities

Thousands of photos for each data set increases AI accuracy
Material | Cleaning Equipment | Conditions | Pipe vs. Manhole | Size | Jet Head 

AI Model Capabilities

 Targets defects that lead to failure:

Backups Overflows Collapse
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AI Model Capabilities

Pipe Material

Pipe Size
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Structural Condition

Structural ‐ Images

Deposit ‐ Images
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Roots ‐ Images

Taps ‐ Images

MSA ‐ Images
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Video Hosting

Online Portal
 Hyperlinked Videos Open in Web Browser for Viewing

How is PipeAId
Applied?
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Intel in Ohio

Announced 1/21/22

 $20 Billion Investment

 1,000-acre site

 8 Fabs
 First two in 2025

Intel in Ohio

 Intel only 10,000 people

worldpopulationreview.com
 500 Ohio Cities/Villages
 78 with 5k-10k
 245 under 5k
 Intel development > 65%

 Intel Suppliers

Central Ohio +1M by 2050
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Preparing for Growth

CIP Development
 Comprehensive Planning
 Traffic Planning
 Utility Planning

 Condition Assessment

Village Cleaning and Televising Project

 114,000’ of pipe
 8” to 36”

 Traditional Cleaning and Inspection
 Central Ohio Area Average $4/ft to $8/ft
 $500,000+

Phase out over two years

Village Cleaning and Televising Project

 Intel will be here in 2025
 Time matters
 Traditional method means 2024 

(TOO LATE)

Cost Matters
 Construction to support growth 

(NOW)
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Cleaning and Televising Project

 Lower Cost and Reduce Time
 Contractor
 Light Cleaning
 Capture Video
 Document Header Data
 Look up laterals
 Sufficiently document severe structural 

defects

 PipeAId
 PACP Coding
 Digital Twin

Cleaning and Televising Bid Prices

Contractor 1 - $1.54/ft to $1.89/ft

Contractor 2 - $1.60/ft to $5.97/ft

Contractor 3 - $1.76/ft to $4.00/ft

Contractor 4 - $2.00/ft to $3.00/ft

Contractor 5 - $3.00/ft - $5.50/ft

Contractor 6 - $3.25/ft - $7.00/ft

Contractor 7 - $4.50/ft to $5.50/ft

Cleaning and Televising Project

Contractor 7 ~ $500,000

Contractor 1 ~ $200,000

PipeAId added 
 $0.25/ft for coding
 $0.10/ft digital twin
 Total cost just under $50,000

Cost savings $250,000

Completed this year

$$
$$

$$

$$
$$ $$

$$

$$
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Newburgh Sanitary Collection System

Cleaning and Televising Project

 3,400 people

 360 miles of sewer

Annually clean and 
inspect 10% 

Deterioration

Segment ReferenceO&M Pipe RatingO&M Pipe Rating IndexO&M Quick RatingStructural Pipe RatingStructural Pipe Rating IndexStructural Quick RatingOverall Pipe RatingOverall Pipe Rating IndexOverall Quick Rating Deterioration

L01‐01CO 7 2.3 3211 2 2 2100 9 2.3 3221

L01‐01CO 6 3 3200 ‐ ‐ ‐ 6 3 3200

L01‐02CO 9 2.3 4131 ‐ ‐ ‐ 9 2.3 4131

L01‐02CO 9 1.8 3213 ‐ ‐ ‐ 9 1.8 3213

L01‐13 3 1 1300 2 2 2100 7 1.4 2213

L01‐13 2 1 1200 7 2.3 3122 11 1.8 3123

L01‐18 5 2.5 3121 5 2.5 3121

L01‐18 ‐ ‐ ‐ 5 2.5 3121 5 2.5 3121

L01‐19 1 1 1100 ‐ 0 ‐ 1 1 1100

L01‐19 3 1 1300 12 2.4 3223 15 1.9 3223

L02‐02CO 8 2.7 4131 ‐ ‐ ‐ 13 2.6 4132

L02‐02CO ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

L02‐Stub7 4 2 3111 ‐ ‐ ‐ 4 2 3111

L02‐Stub7 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

L02‐32 32 2.1 412A 22 2.2 4129 61 2.2 422B better

L02‐32 7 2.3 3122 6 3 3200 13 2.6 3322

L03‐181 4 2 2200 ‐ ‐ ‐ 4 2 2200

03‐181 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

L05‐10 13 1 1A00 10 2.5 4123 27 1.4 4125 better

L05‐10 9 1.3 3116 5 2.5 3121 24 1.7 3226

L05‐11 5 1 1500 3 1.5 2111 12 1.3 2316 better

L05‐11 18 1.3 321A ‐ ‐ ‐ 20 1.3 3221

L05‐16 21 1.9 3516 7 2.3 3122 32 2 3624

L05‐16 33 2.4 4138 9 3 3300 48 2.4 413A

L05‐17 2 1 1200 9 3 4131 11 2.2 4131 better

L05‐17 1 1 1100 2 2 2100 3 1.5 2111

L05‐29 10 2 2500 14 3.5 5141 28 2.5 5141

L05‐29 ‐ ‐ ‐ 12 4 5141 21 3.5 5241

L09‐02 ‐ ‐ ‐ 11 2.8 3321 17 2.4 3324

L09‐02 50 2.1 412C 5 2.5 3121 57 2.1 4131

L09‐111 21 1.8 4319 8 2.7 4122 29 1.9 4422

L09‐111 41 1.7 322A 20 2.9 4232 61 2 4234

L09‐122 4 4 4100 14 2.8 3421 22 2.8 4134

L09‐122 13 1.9 2611 22 2.2 3326 51 2.3 4235

L09‐135 17 2.1 4131 10 2 2500 31 2.1 4131

L09‐135 6 1.5 2212 11 2.2 3124 23 1.9 3129

better

same

worse

same

worse

worse*

same

same

same

worse

worse

worse

worse

worse
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Deterioration

Segment ReferenceO&M Pipe RatingO&M Pipe Rating IndexO&M Quick RatingStructural Pipe RatingStructural Pipe Rating IndexStructural Quick RatingOverall Pipe RatingOverall Pipe Rating IndexOverall Quick Rating Deterioration

L09‐16 ‐ ‐ ‐ 10 2 2500 21 2.1 3129

L09‐16 35 2.1 312B 6 3 4121 47 2.1 4131

L09‐19 2 1 1200 7 3.5 4131 17 2.1 4131

L09‐19 13 1.9 3314 7 3.5 4131 24 2.2 4134

L09‐31 61 2 423A 6 2 3121 77 2 423A

L09‐31 28 1.4 341B 16 3.2 4232 56 1.8 4236

L09‐38 10 1.3 3117 22 2.4 4132 48 1.9 4133

L09‐38 26 1.4 3321 7 3.5 5121 45 1.7 5133

L09‐47 6 3 4121 17 3.4 4331 19 3.2 4331

L09‐47 21 2.1 3129 17 3.4 4331 37 2.5 4332

L09‐98W 50 2.3 4135 ‐ ‐ ‐ 52 2.3 4135

L09‐98W 52 2.2 4133 2 2 2100 56 2.2 4133

L09‐99 ‐ ‐ ‐ 6 3 3200 11 3.7 5132

L09‐99 12 2 2600 10 2.5 4123 22 2.2 4129

L10‐03CO ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ same

L10‐03CO ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

L10‐112 57 2.7 5143 9 4.5 5141 70 2.9 5245 same

L10‐112 43 2.3 4133 9 4.5 5141 52 2.5 5142

L10‐216 4 2 2200 9 4.5 5141 21 3.5 5143

L10‐216 2 2 2100 ‐ ‐ ‐ 2 2 2100

L10‐239 1 1 1100 ‐ ‐ ‐ 1 1 1100

L10‐239 21 1.6 2815 1 1 1100 26 1.6 2A16

L10‐51 ‐ ‐ ‐ ‐ ‐ ‐ 2 2 2100

L10‐51 2 2 2100 ‐ ‐ ‐ 2 2 2100

L10‐65 5 1.7 2211 5 2.5 4111 12 2 4123

L10‐65 ‐ ‐ ‐ 2 2 2100 4 2 2200

L10‐65 1 1 1100 4 4 4100 7 2.3 4121

L10‐66 2 2 2100 4 2 2200 14 2 2700

L10‐66 ‐ ‐ ‐ ‐ ‐ ‐ 9 3 4131

L10‐67 2 2 2100 2 2 2100 4 2 2200

L10‐67 ‐ ‐ ‐ 8 2.7 3221 8 2.7 3221

L10‐68 ‐ ‐ ‐ 30 3 5137 30 3 5137

L10‐68 2 2 2100 26 3.7 5143 30 3.3 5143

L10‐81 38 2.4 362A 5 2.5 3121 45 2.4 372A

L10‐81 52 2.5 4236 6 3 3200 60 2.5 4238

worse

worse

same

worse

worse

same

worse

worse*

better

same

worse

worse

worse

worse

worse

Deterioration

What AI Does for the Village

Time Savings Cost Savings Reliable Dataset Repeatable Results
(decay rate)
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Questions? 

JOSH FORD, PE, PACP
Project Manager
joshua.ford@bntelligence.com
614.459.2050 x 1242
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