
Innovations in Sewer Maintenance

• Cleaning Equipment

• Digital Data
• Hydraulic Models

• Sulfide Modeling
• Flow Monitoring Equipment

• Condition Assessment



Innovations in Sewer Maintenance

•Technology from other Industries is Finding its way into Sewer O & M 

•Computer Technology has made Data Acquisition Less Costly

•Internet is Changing how Information is Transferred (Collaboration)

•Advances in Databases (GIS)



Cleaning Equipment

•Combination Vactor Trucks
•Can Jet and Clean
•High Reliability
•Minimal Contact with Solids

•Closed Loop High Capacity Cleaning Systems
•Minimal Contact with Solids
•Large Volume Capacity
•Minimal Odors Produced



Cleaning Equipment
• Recent Technology
• Suited for Small Diameter Sewer Cleaning

Source: Coal Creek Utility District, Newcastle Washington



Cleaning Equipment



Cleaning Equipment

Exit Manhole 
Located Near 19 th

Street Bart 
Station



Cleaning Equipment



Digital Data

•CCTV Data now Digital Format
•Maps

•O&M Records
•Rainfall Data

•Flow Data



Digital Data
• Searchable Data
• Visible on Computer & DVD

Source: Carylon Corporation



Digital Data



Hydraulic Models

• Improved User Interface
• Better Calibration tied to actual flow data

• Digital Maps tied to Hydraulic Model
• Can be used by Agency for day to day needs



Sulfide Modeling

• Models Provide Order of Magnitude Accuracy     
for H2S in the flow Stream

• Models are tied to Hydraulic Models
• Models help Identify Potential Areas of 

Corrosion in Collection Systems
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Sulfide Modeling
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Sulfide Production In Sewer Systems

• Sulfur & Sulfate Reducing 
Bacteria = Sulfide

• Slime Layer

• Sulfuric Acid Formation

Slime
Layer
(typically
1 mm thick)
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Flow Monitoring Equipment

•Equipment is very reliable
•Sites can be accessed electronically

•Flow Monitoring is a cost effective means of 
determining the overall condition of a collection 

system.



Sewer System Evaluation Services

Flow Monitoring
• Evaluate Impact of 

Proposed Developments
• Determine Capacity 

Requirements in 
Pipelines/Pump Stations

• Analyze Infiltration/Inflow
• Calibrate Hydraulic Models



Flow Monitoring



Basin W51
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Sewer System Evaluation Services – Flow Monitoring: I/I

Basin Selection

Basin A

Basin B

Basin C

Basin D
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Sewer System Evaluation Services – Flow Monitoring: I/I

Areas Of High Ground Water

WWTP



Sewer System Evaluation Services – Flow Monitoring: I/I

Pipe Age/Material

1920 - 1939
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Condition Assessment

•Key Component of Overall Asset Management  
for Collection Systems

•The initial effort is a table top evaluation
•Second step is a preliminary reconnaissance
•Third is Temporary Flow Monitoring

•Fourth is a detailed field investigation



Condition Assessment

•Preparation of a Condition Assessment Report
• System Description

• Findings
• Prioritization
• Recommendations



Condition Assessment

•Desk Top Review
•Preliminary Manned Entry Inspections
•Flow Monitoring
•Smoke Testing
•CCTV
•Sonar
•Laser
•Acoustic
•Manned Entry



Condition Assessment
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Condition Assessment

•Confined Space Entry
•Inspections of Structures & Pipelines
•Coating/Liner Inspections

Initial Reconnaissance



Condition Assessment



Condition Assessment
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Average Daily Flow
Peak Measured Depth

Stage Curve: Flow vs. Level

All Recorded Measurements
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Condition Assessment

Digital CCTV 
Data



Condition Assessment

Types of Coatings/Liners:

•Epoxy
•Polyurethane
•PVC Liner
•Cured-in-Place 
Liner

Concrete Structures.

PVC Liner

New Construction

100% Solids Epoxy

Repair of Existing

PVC Liner

Repair of Existing Concrete



Condition Assessment
Concrete Structures.

Repair Mortar to Existing 
Concrete

Newly Installed CIPP (“Liner 
One”)



Coatings and Liners

Coatings and Liners can be the primary means of cor rosion control for 
concrete and steel structures

Concrete Structures.

Void in ConcreteExposed RebarExposed Rebar



Condition Assessment
Concrete Structures.



Condition Assessment
Concrete Structures.



Condition Assessment
Concrete Structures.



Condition Assessment
Concrete Structures.
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Rebar Severely Corroded/Significant Damage to Struc ture
Hardness: complete loss of hardness of mortar
Smoothness: large-diameter exposed aggregate
Cracking: ½-inch cracks or greater, high frequency
Spalling: deep spalling at high frequency, related rebar damage
Reinforcing steel: corroded or consumed, loss of structural integrity

Level 4

Loss of Concrete Mortar/Damage to Reinforcing Steel
Hardness: complete loss of hardness of mortar
Smoothness: larger-diameter exposed aggregate
Cracking: ¼-inch to ½-inch cracks, moderate frequency
Spalling: deep spalling of moderate frequency, related rebar damage
Reinforcing steel: exposed, damaged and corroded, but 
rehabilitatable

Level 3

Damage to Concrete Mortar
Hardness: some loss of hardness of mortar
Smoothness: small-diameter exposed aggregate
Cracking: thumbnail-sized cracks of minimal frequency
Spalling: shallow spalling of minimal frequency, no related rebar 
damage
Reinforcing steel: may be exposed but not damaged or corroded

Level 2

No/Minimal Damage to Concrete
Hardness: no loss of hardness of mortar
Smoothness: no loss of smoothness
Cracking: no cracks
Spalling: no spalling
Reinforcing steel: not exposed or damaged

Level 1

Descriptive
Photograph

Description
Condition 

Rating



Condition Assessment

Entrant I Entrant II

AttendantStand-By

Line-of-Sight

Securing Line

Typical Confined 
Space Manned Entry



Condition Assessment

Forcemains
•Acoustic
•NDT
•Man Entries
•Excavations
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