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Tarh va Tahghighat Ab va fazelab

(Water and Wastewater Consulting Engineers)

• Established in 1980,  with the mission of providing engineering consultancy 
services in planning, design, and supervision of water and wastewater 
infrastructure projects. 

• The company also undertakes research and development in the field of
water and wastewater engineering, supporting sustainable development and
efficient operation of related infrastructure.

• Today, the consultancy brings together more than 350 engineers, specialists, 
and PhD-level experts fo estirepxe dna egdelwonk eht yb detnemelpmoc ,
srosseforp ytisrevinu dehsiugntisid.

• Backed by over 46 years of professional experience llew si ynapmoc eht ,
 reviled ot denotiisopstate-of-the-art and highly specialized consultancy 
services rotces retawetsaw dna retaw eht ssorca.



معرفی پروژه
Project Overview
Employer: Isfahan Water and Wastewater Company (IWWC)
Consultant :

Tarh va Tahghighat Ab va fazelab
(Water and Wastewater Consulting Engineers) – Pars Jouyab Consortium
Contractor: Jorfkar Jam –BCEGI Consortium
Contract Value :€ 46.09 million
Scope of Work:

Sewer Network InspectionVTCC Inspection & Telemetry and
Rehabilitation / Renewal of the existing sewer infrastructure



Sewer System Management process 

Technical Standards and Reference Guidelines



Sewer System Management process 























Technical References and Standards

















Project Execution Cycle: From Cleaning to Verification



Understanding the Actual Network Condition

From Data to Asset Management
Inspect  →Assess  →Prioritize  →Decide

Accurate Field Data
Early Defect Detection
Condition & Risk Assessment
Maintenance & Rehabilitation Decisions

Isfahan Sewer Network more than 4000km
Since the 1960s
No Data = Guesswork
Data = Asset Management



Sewer Cleaning: A Strategic, Not Merely Operational, Function

Cleaning  →Inspection  →Reliable Data  →Sound Decisions
Preserve Hydraulic Capacity
Remove Sediments, Grease & Obstructions
Enable High-Quality CCTV Inspection
Improve Defect Detection Accuracy
Prepare the Network for Rehabilitation

Technical Note:

Main Collectors ≥ 500 mm  →Heavy-Duty Cleaning & 

Specialized Methods



Planning, Safety & Operational Control

Effective cleaning requires understanding line conditions, selecting
appropriate operating parameters, and maintaining HSE controls.

Pre-Operation Assessment
Sediment  •Blockages  •Connections  •Hydraulic Conditions

Pressure & Flow Selection
Based on pipe diameter, material & condition

HSE Compliance
Confined Space  •Gas Detection  •PPE

Removed Material Management
Collection  •Disposal  •Preventing Re-entry

Operation Documentation
Route  •Sediment Volume  •Problems  •Observed Conditions



Isfahan Project — Sewer Cleaning Experience

Restored Flow Capacity & CCTV Inspection Readiness

Up to 70% Reduction in Cross-Sectional Blockage in
Some Collectors

After Proper Cleaning & Sediment Removal



CCTV Inspection: Beyond Imaging

Turning Field Observations into Actionable Data for
Assessment & Decision-Making

Defect & Anomaly Identification
Type  •Location  •Severity

Structural & Functional Condition Assessment
Basis for Maintenance & Rehabilitation Prioritization

Hidden Network Issues
Groundwater Infiltration  •Unauthorized Connections
 •Excavation-Related Damage

Construction & Rehabilitation Quality Control
Workmanship  •Effectiveness of Interventions
Key Message
CCTV Output is Input Data for Coding & Condition
Assessment —Not Just a Video Archive.



Data Quality & Structured Coding

Data Quality & Structured Coding
Transforming CCTV Images into Standardized, Analyzable Data for Decision-Making

Standardized Defect Coding
Isfahan Project: WRc –MSCC

Structured Defect Recording
Type  •Location  •Severity

Common Language for Network Condition Analysis
Consistent Assessment  •Comparable Inspection Results

From Observations to Actionable Data
Assessment  •Prioritization  •Risk Management

Integration with Information & Asset Management Systems

Key Message
CCTV Without Structured Coding = Limited Decision-Making Data



From Inspection Data to Network Condition Grading

Inspection Data & Structured
Coding
 •Record Pipe Segment & Defect
Data in WinCan
 •Georeferenced & Visual Defect
Documentation
 •Build an Analyzable Network
Database
ICG —Internal Condition Grade
An index for assessing the internal
structural condition and severity of
observed defects in sewer pipes.
ICG  →From Defect Coding to
Condition Grading

Thousands of Data Points & Images  →One Meaningful Condition Assessment
ICG = Internal Condition Grade

A Quantifiable Indicator of Sewer Condition

Implication Color Grade

Acceptable structural condition 1

Minimal collapse likelihood in short term but potential for further 
deterioration

2

Collapse unlikely in near future but further deterioration likely 3

Collapse likely in foreseeable future 4

Collapsed or collapse imminent 5



Defect, Condition, Probability of Failure, Consequence & Risk

Physical Condition Alone Does Not Determine Rehabilitation Priority.

Defect
Localized physical observation: Crack  •Fracture  •Deformation  •Leakage

Condition
Overall representation of defects and pipe-segment condition as a defined
grade

Probability of Failure
Influenced by physical condition, age, material, environmental conditions
& other factors
ICG —Internal Condition Grade
Initial grade derived from observed defects
SPG —Structural Performance Grade
Performance grade adjusted for factors influencing the probability of
failure

Consequence of Failure
Influenced by pipe criticality, location & impact on the city and services



Sewer Criticality Classification (Criticality)

Criticality reflects the potential consequences and
costs associated with sewer failure or rehabilitation.

Critical Sewers
Pipelines where failure or rehabilitation may result in
significant costs and consequences

Key Criticality Criteria
Deep burial  •Weak soil / High groundwater  •Large
diameter  •Proximity to buildings & critical utilities

Rehabilitation Constraints
Traffic disruption  •No Bypass option  •Limited access
 •High execution cost

Special Network Conditions
Advanced age  •Unreinforced concrete / No internal
lining  •High-traffic routes  •Emergency access
requirements.



Final Rehabilitation Prioritization Process



Isfahan Project—Risk Assessment & Prioritization

From Field Data & Influencing Factors  →Network Risk Mapping & 

Prioritization
Risk Assessment

Based on Guideline No. 677
Project-Specific Inputs

Soil Type  •Traffic Load  •Active Settlement  •Groundwater Level  •
Collapse History  •Cultural & Social Significance

Output
Citywide Risk Grading & Zonal Risk Mapping

Application
Translating risk assessment results into Rehabilitation Planning & 

Prioritization



Rehabilitation Method Selection Logic

Rehabilitation method selection depends on the technical, 
constructability, and economic conditions of each pipe
segment —not simply on cost or technology.

1-Technical Criteria
Pipe diameter and length, material, defect type and
severity, structural condition, and required hydraulic
capacity
2-Constructability Criteria
Burial depth, soil conditions, nearby utilities, traffic, access, 
and feasibility of excavation
3-Economic Criteria
Construction cost, Life Cycle Cost (LCC)  ,dnanotiarepo &

ecnanetniamstsoc
4-Operational & Risk Criteria
Execution duration, service continuity, construction risk, 

and operating conditions during rehabilitation



Brief Overview of Rehabilitation Methods

Suitable ApplicationRehabilitation Method

Structural rehabilitation of sewer pipes 

with moderate to severe damage, without 

excavation

Cured-In-Place Pipe (CIPP)

Full replacement of severely deteriorated 

pipes without open-trench excavation
Pipe Bursting

Installation of a new pipe using hydraulic 

jacking, suitable for deep alignments and 

crossing obstacles without open excavation

Pipe Jacking

Full replacement where severe 

deterioration exists or trenchless methods 

are not feasible

Open Cut Replacement



Rehabilitation Execution & Quality Control

Design Adaptation to Actual Pipe Conditions
Liner/pipe design based on inspection data and the actual conditions
of each pipe segment —not a standard or typical design

Material & Site Condition Control
Quality control of materials, liner/pipe dimensions and specifications, 
and verification of site conditions prior to execution

Execution Quality Control
Continuous supervision of the rehabilitation process, including
required testing and quality control procedures

Final Acceptance
Post-rehabilitation CCTV inspection and verification of the completed
work against design specifications and technical requirements

۳۷از۳۲اسلاید  |کامرانیان



Isfahan Project — Execution & Quality Control

Quality Control
Inspection and quality control of pipes and materials by an
Independent Quality Inspector  ,htiwnotiacfiirevfo

ecnailpmochtiwlacinhcetsnotiacfiiceps
Final Acceptance

Post-installation CCTV inspection as the basis for quality
control, acceptance, and verification of rehabilitation
results

Quality Control Testing
Required testing of post-installation liner samples to verify
material properties and compliance with technical
specifications

Curing Process Control
Verification of curing uniformity based on the recorded
data from the CCU (Curing Control Unit)



Isfahan Project — Sewer Manhole Rehabilitation

Cleaning, Structural Assessment & Rehabilitation
Method Selection
Method selection tailored to the actual condition of each
manhole
Key Activities:

Removal of sediments and corrosive deposits
Assessment of corrosion, cracks, and damaged areas
Selection of materials and rehabilitation methods

based on the extent of damage
Rehabilitation using repair mortars and centrifugal

Spray Coating



Technical & Practical Experience; From Field Data to Strategic Decision-Making (1)

Data quality starts from the very first step
Proper cleaning and pipe preparation are
prerequisites for reliable inspection.

Data quality matters more than data volume
Incomplete or unreliable data can lead to incorrect
decisions.

CCTV creates decision value only when supported
by structured analysis and coding.

Physical condition alone is not sufficient for
prioritization
The consequence and criticality of the sewer must
also be considered.

Rehabilitation decisions should be risk-based —
not based solely on structural condition grade.



Rehabilitation method selection should be
project-specific
Not driven by a fixed technology or predetermined
preference.

Design and execution must be closely integrated
Standardized designs without adaptation to field
data can increase execution risk.

Clear roles and responsibilities are essential
Clearly defined responsibilities across design, 

execution, supervision, and quality control reduce
project risk.

Field data creates value only when translated
into management decisions
Data is not an end in itself.

Asset management is not possible without a true
understanding of asset condition.

Technical & Practical Experience; From Field Data to Strategic Decision-Making (2)

The goal is not to rehabilitate a single pipe; it is to transform real-world data into
the right decisions for effective asset management.



From Inspection to Rehabilitation; A Risk-Based Decision-Making Cycle

Successful sewer rehabilitation does not begin with rehabilitation works;
it begins with a true understanding of the asset, reliable field data, condition assessment, and risk-based decision-making.

اولویت بندی

Experience shows that rehabilitation success depends less on selecting a specific technology and more on the quality of
understanding, decision-making, and process control.



Thank You for Your Attention
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