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Presenter
Presentation Notes
There is a lot of attention being given to replacement of piping infrastructure.  The key is using the condition of the pipe as the basis for the need for determining replacement or repair.

WE WANT TO HELP CLIENTS RECOGNIZE THE IMPORTANCE OF KNOWING THE CONDITION OF INFRASTRUCTURE BASED ON DATA.  WE WANT TO HAVE THEM RELY ON US TO WORK ON THE RIGHT PIPES, AT THE RIGHT TIME WITH THE RIGHT MATERIAL.
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Purpose of This Presentation

Provide an Outline for 
Management of Pipeline 
Infrastructure

Provide Some Information on 
Condition Assessment 
Technologies

Provide Steps for 
Implementation

http://images.google.com/imgres?imgurl=http://www.eskimo.com/~nanook/sky_water_carkeek/carkeek-stairs.jpg&imgrefurl=http://www.eskimo.com/~nanook/sky_water_carkeek/index.html&h=1536&w=2048&sz=626&hl=en&start=120&tbnid=8cFA14S2Jg4SrM:&tbnh=113&tbnw=150&prev=/images%3Fq%3Dstairs%26start%3D100%26gbv%3D2%26ndsp%3D20%26hl%3Den%26sa%3DN


September 1, 200Black & Veatch - 3

Why Do We Need a Plan for Pipelines?

Denver Post.com

Presenter
Presentation Notes
We are beginning to realize why it is important to know the condition of the buried infrastructure in our water systems.  With the aging infrastructure these events are becoming more common.
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Primary Goal: Avoid Catastrophic Events

“Sewage Flowing Directly to Lake” - “Can’t Save 3 Homes” – Muskegon, 2007

Presenter
Presentation Notes
WHY DO WE CONDUCT CONDITION ASSESSMENTS
I’m sure most of you have experienced similar events.  Raising the manhole doesn’t help.  
The primary goal of condition assessment is to avoid the major failure of a critical pipeline.  If your client has had one of these on a critical pipeline they probably have or will be receptive to an ongoing aggressive asset management plan. 
www.epa.gov/earth1r6/6en/w/sso/sso.htm  EPA Region 6 Compliance Assurance and Enforcement Water Branch CWA SSO
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EPA REPORT– 2007 DRINKING WATER NEEDS

Transmission & Distribution $200.8 BILLION
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Managing Infrastructure Requires a Process

Condition
Assessment

Implement
on

Schedule

Prioritize -
Risk Analysis

Project
Development

STRATEGY

PIPELINE
MANAGEMENT

PROGRAM

Presenter
Presentation Notes
Benchmarking provides a starting point for the PAM planning process
GET STARTED – Develop Strategy  
Review inventory; Separate Transmission and Distribution Piping
Group by size, material, age, location
Identify inspection techniques and costs
Identify high priority, critical, mains
Implement Inspection Plans and Procedures
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Key Steps in the Process

Condition
Assessment

•Inspection Planning
•Review of Inventory
•Field Inspections
•Assignment of 
Ratings
•Inspection
Documentation
•System
Assessment

Prioritization
• Assumptions Form
• Risk Mitigation / 

Simulation Ranking
• Weighted Matrix 

Scoring

Implementation
Schedules

• Project
Identification

• Develop Cost 
Assumptions

• Prioritization 
Process
• Risk Criteria 

Ratings
• Prioritization

Results

• Timing
Optimization
• Implementation

Schedule
• Phased Work Plan 
Meets Budget

Key Results of Process

Project
Development

• Identify Capital 
and O&M Projects

• Prepare Project 
Descriptions

• Develop Capital, 
O&M, and Failure 
Costs

• Facilities
Assessed

• Results
Documented

Prioritization
Rankings to Reflect 

Level of RISK

Presenter
Presentation Notes
PERMORMANCE: Condition Assessment   Project Development   
RISK: Prioritization	Ranking  
COST  Implementation Schedules are key elements.
The First element is Condition Assessment
THE BUZZ WORD IS ASSET MANAGEMENT
LIKE I SAID BEFORE THOSE WHO HAVE AN EXISTING PROGRAM HAVE EXPERIENCED A MAJOR FAILURE
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Management of Pipelines as Assets is the Art of 
Balancing Performance, Risk and Cost

Customer Satisfaction
Aging Infrastructure

Funding

Affordable Rates
CIP Planning & Mgmt
Inflationary Pressure

Regulatory Issues
Security

Operational Efficiency

Having a Process is Designed to Provide Data for Balancing the 
Decision Making

Presenter
Presentation Notes
How to manage assets and keep everything else in balance.  Accurate data is required

Impacts from gas prices, droughts, hurricanes, earthquakes.
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Basis for Management Plan – Limited Life of Pipe

PERFORMANCE – is Knowledge of the Wear 
Out Process and Application of Renewal 
Technologies Using Asset Management Principles

RISK – Pipe Life is an Unknown Variable that has 
to be Considered

COST – Increase Annual Expenditures to Level 
Required to Maintain Assets.  Replacement or 
Rehabilitation Will Require Full Cost Pricing in 
Rates

Presenter
Presentation Notes
Pipelines constitutes the bulk of a utilities infrastructure and are the major driver to altering Investment needs.  In contrast to treatment works pipe replacement/rehabilitation require a sustained flow of expenditures not the periodic capital expense followed by years of service.  All pipes that are “born” in a given year will not “die” in the same year.
MANAGEMENT OF INFRASTRUCTURE IS BALANCING OF PERFORMANCE, RISK AND COST
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External Loads

Soil
Traffic
Overburden

Bedding Condition and Material

Internal Corrosion

External Corrosion

Design and Construction Practices

Leakage

Soil
Characteristics

Contraction
Loads

Temperature

Several Factors Impact the Life of a Pipeline

Movement

Water Quality

Transient Pressures

Presenter
Presentation Notes
THERE ARE A LOT OF FACTORS THAT CAN IMPACT THE LIFE OF A PIPE.  WE CAN’T CONTROL MOST OF THEM



September 1, 200Black & Veatch - 12

Management By Crisis - Impacts Performance, Risk 
and Costs

Wednesday, May 23, 2007

Residents still cannot return to homes
WSSC plan calls for multimillion-dollar repairs
to pipeline after flood in Chevy Chase

by Audrey Dutton | Staff Writer

Under Pressure Officials have their fingers 
crossed that a crucial water main won't explode
before they can replace 

05/24/07 By Nate Sandstrom

Presenter
Presentation Notes
Recent Headlines show there is a real threat for failure in the infrastructure.  There a lots of headlines each week.

Survey Said:
Need for professionalism and experience is common
“Give us what we actually need, not what you think we need”
“Understanding the client’s needs and requirements” would be a great benefit
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Strategy – Focus on Critical/Large Diameter First

Lower Risk/Small Mains: Failure Management 

Economical management of structural failures 

Minimize long term cost

Maintain acceptable level of service

Critical/Large Diameter Mains: Failure 
Prevention

Primary emphasis on risk management 

Minimize catastrophic failures

Presenter
Presentation Notes
Took a dual approach to pipeline assessment.
Risk = probability X Consequence
WITH MORE TIME Each topic could be discussed in DETAIL
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Are Utilities Spending Dollars on the Right Pipelines?

Broadly Held View That a 
Crisis is Required to 
Motivate New Spending

Competition for Funding 
with Visible, Tangible, and 
Immediate Benefit Projects

Proactive Management 
with a Sustainable Program 
is a More Appropriate 
Response

Condition Assessment Provides the Information

Presenter
Presentation Notes
We know Cities are spending millions, and the infrastructure needs replaced but are the Cities spending the money on the pipelines that need to be replaced.  ARE THEY FIXING THE “RIGHT PIPE” Crisis spending gives the false sense that the problem has been “fixed” when the crisis is over.  Have they looked at managing the asset and fixing the highest priority pipelines or are they just replacing pipe.  The leaks that surface are usually pipe failures.  Funding seems to be the one thing that slows the work.  Spending budgets wisely is the way for municipalities to address the issue.  Stories??
EFFECTIVE PROGRAM: Involves both elements of risk, probability and consequence.

Addressing the crisis makes “Governing Bodies” believe they have solved the problem because the crisis has ended.
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Various Technologies Exist for Pressure Pipeline 
Condition Assessment 

Visual Inspection
Closed Circuit TV
Electromagnetics (Broad Band 
and Remote Field) 
Ultrasonic (G-Wave, B-Scan, 
Impact Echo)
Remote Field Eddy 
Current/Transformer Coupling
Acoustic Emission Monitoring
Leak Detection
Magnetic Flux Leakage 

Presenter
Presentation Notes
Remote field techonolgy known as mainscan.
Broad Band technology HSK
AWWA Research Foundation #2871 in 2000



September 1, 200Black & Veatch - 19

Homestake Colorado Project

Presenter
Presentation Notes
Center picture installing jumpers on wires to allow creation of wire breaks.  On the right calibrating the equipment in the pipe.  On the left a broken pipe.
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Homestake AET Installations (Hydrophone sensors)

Presenter
Presentation Notes
Almost always, acoustic monitors can be inserted in existing valves and blow off structures.  Acoustic monitoring is typically accurate within 3 feet.
These are pictures of the project for Homestake in Colorado
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Ogden Utah – Combined Technologies

ULTRASONIC INSPECTION 
ON PIPE FOR CORROSION 

LEAK DETECTION ON 
PORTIONS OF THE PIPELINE

COUPONS FROM TAPS USED 
FOR STRUCTURAL ANALYSIS

Presenter
Presentation Notes
Because the majority of the pipeline was in the State Highway access was limited so the locations for inspection had to provide the maximum benefit.

The selection of the appropriate technologies were identified in the inspection plan.  The inspection technologies selected included ultrasonic inspections with Guided waves and B-scan to determine the wall thickness of the pipe, analysis of the pipe structural strength by testing of pipe coupons and leak detection using the patented, sensitive technology named Sahara®.  The Sahara technology includes the insertion of a sensor head to be able to detect very small leaks so the taps made for the insertion points were used to provide the coupons for structural testing.
As part of the inspection we evaluated using the air release valves as insertion points.  The connections for the valves were to small but we observed the piping and valves were covered with rust and a chlorine smell was detected in the vaults.  We suggested a review of the operation of the air release valves.
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Leak Detection in Condition Assessment

Acoustic Leak Detection

Metering

Noise Correlation

Presenter
Presentation Notes
There are several existing methods used to detect leaks in distribution systems but they cannot identify the location of the leak only the fact that there is a leak.
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Why Find Leaks?

Leaks Can Contribute to 
the Advancement of 
Corrosion, Weaken Pipe 
Bedding Support –
Catastrophic Failures

Not All Leaks Surface Right 
Away – Create Sink Holes

Leaks Waste Water and 
Cost Money $$ (10% Loss 
of an 30 MGD Ave is Over 
1 Billion Gallons a Year.)

Presenter
Presentation Notes
Indicator of condition of pipe.  From article on the City of Indianapolis (July 2007)
Unaccounted for water is a topic that should be addressed with clients

DIRECTLY RELATES TO THE BALANCING OF COST PERFORMANCE AND RISK
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Available Technologies

Tethered system – Sahara®

Correlators

Free swimmers – Smart Ball

Listening sticks
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Sahara Leak Detection System 

Detecting a Small Leak Can Prevent Catastrophic Failures

Presenter
Presentation Notes
The SAHARA system uses acoustics to identify and locate leaks in piping systems.  Provides real time data processing

What are the impacts of tuberculation on chute and sensor?  Does the process create dirty water by dislodging particles?



September 1, 200Black & Veatch - 29

Sahara Flow Method - Parameters
Pipeline Materials All Types
Pipeline Diameter 12” and above
Pipeline Pressure 10 psi to 200 psi (MuleTape up to 250 

psi)
Flow Velocity 1 ft/sec and above (Min is pipeline 

/section specific)
Insertion Point Bore Any tap point 2” or greater on the 

12:00 position on the pipe
Survey Ditance Up to 6,000 ft 

Survey Distance / Day Typically 1 mile / day
Directional Change 
Accomodation

Max 270 degrees of bends, except in 
PCCP* - interior sharp edges may 
damage cable

Sensitivity Detects leaks as small as 0.25 US 
gallons / hr at 87 psi (.08 gal/min @ 
20 psi)

Vault Configuration Must accommodate insertion tubes 
(72” or 168”) (dependent on riser 
length)

Presenter
Presentation Notes
Target for development > actual system
Operating parameters have an effect of survey distance 
Pressures down to 2 metres head - detected leaks 
Average survey length is 600m (1200 m in a straight line)
1 hour to assemble/dissemble
1 hour to monitor 600m
3 insertions per day @600m
2 insertions a day @1000m
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Ogden Utah Inspection Summary
36” Pipe In Good Condition

No Leaks Detected

24” Pipe in Poor Condition

15 Leaks Detected

Presenter
Presentation Notes
Note the white stripe indicating the edge of the road at the base of the rock wall on a curve and the location of a leak.  Imagine if a sink hole forms at this location what can happen.
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Implement the Process – Replace the 
Right Pipe, Right Time, Right Material

Condition
Assessment

•Inspection Planning
•Field Inspections
•Assignment of 
Ratings
•Inspection
Documentation
•System
Supply/Demand
Assessment

Prioritization
• Assumptions Form
• Risk Mitigation / 

Simulation Ranking
• Weighted Matrix 

Scoring

Implementation
Schedules

• Project
Identification

• Develop Cost 
Assumptions

• Prioritization 
Process
• Risk Criteria 

Ratings
• Prioritization

Results

• Timing
Optimization
• Implementation

Schedule
• Phased Work Plan 
Meets Budget

Key Results of Process

Project
Development

• Identify Capital 
and O&M Projects

• Prepare Project 
Descriptions

• Develop Capital, 
O&M, and Failure 
Costs

• Facilities
Assessed

• Results
Documented

Prioritization
Rankings to Reflect 

Level of RISK

Presenter
Presentation Notes
PERMORMANCE: Condition Assessment   Project Development   
RISK: Prioritization	Ranking  
COST  Implementation Schedules are key elements.
The First element is Condition Assessment
THE BUZZ WORD IS ASSET MANAGEMENT
LIKE I SAID BEFORE THOSE WHO HAVE AN EXISTING PROGRAM HAVE EXPERIENCED A MAJOR FAILURE



September 1, 200Black & Veatch - 32

Select the Right Pipe 
Based on Condition Assessment

Can Include Many Factors:

Physical

Size, Age, Material

Soil Type - Corrosivity, Artificial Fill

Functional

Hydraulics ( Fire Flow, System Pressure)

Structural (break rates)

Quality (discolored water)

Impact

Critical Customer, Geographic Location

Presenter
Presentation Notes
Before we recommend a client replace a entire section of pipe we may want to suggest they prioritize the replacement based on condition of the pipeline.  Prioritization helps us replace the right pipe before it fails so we don’t waste useful life but we replace it at the right time before it fails and replace it with the right material so it will last as long as possible.  =  R3  
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Right Time – Risk Analysis Provides Prioritization 
to Meet Budget Requirements

Capital cost by year – NO BUDGET
Installation years determined 
through Optimization Process

Capital cost by year – WITH BUDGET
Lower ranking projects are moved 
back in schedule to meet budget 

constraints

Annual Budget

Presenter
Presentation Notes
With the priority identified, RISK IDENTIFIED, funding can be addressed and distributed over several years operating budget.
To develop a sustained funding for infrastructure improvements clients must develop an annual budget for the work.
Knowing the condition of the pipeline allows cities to manage the risk and plan the improvements through the budget process, this may require an increase in funding but it can be justified and planned.

LOGAN UT Project Identified the dollar abount required each year for pipe replacement 
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Right Material – Select the Best Material for 
Rehab/Replacement

Slip lining with HDPE or Fusible PVC, 
Fold and Form, Micro-Tunnel 
Replacement, Pipe Bursting and 
Others

Presenter
Presentation Notes
Carbon Fiber Wrap
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Asset Management - Bringing it all Together

Condition
Assessments

Project Planning
& Budget

Prioritization
Based on Risk

Implementation
of Projects

GIS
TechnologyConsultants

Inspections

Managing Pipeline Infrastructure

Construction
Management

Design Build



Questions?
Bryon Livingston, 
Email: livingstonb@bv.com

Address:
8400 Ward Parkway
Kansas City, MO 64114

Local: (913) 458-3368
Fax: (913) 458-3518
Internet: http://www.bv.com

Presenter
Presentation Notes
DO YOU SEE THE BENEFITS TO CLIENTS OF KNOWING THE CONDITION OF THE PIPING? Present this to clients before the RFQ

SUMMARY 
MANAGEMENT OF INFRASTRUCTURE IS A BALANCE OF PERFORMANCE RISK AND COST = R3 (RIGHT PIPE, RIGHT TIME RIGHT MATERIAL)





