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Today’s Agenda
What is Asset Management?

Asset Management Drivers in the US

Ohio EPA Proposed Asset Management 
Regulations and Support Materials

Compare Regulations Overlap

Ohio Contingency Plan Regulations

Questions & Discussion



Targets the 
acceptable 
level of risk to 
the organization

Delivers service levels 
customers desire and 
regulators require

Works within an 
environment of 
limited resources

Seeks to minimize
total costs of 
acquiring, operating, 
maintaining, and 
renewing assets

Applies to the 
entire portfolio of 
infrastructure 
assets at all levels 
of the organization

Management 
Practices

Asset Management is a body of 
management practices that…

Asset Management Definition –
adapted from USEPA…



Typical Drivers in the US are Evolving…

Capital 
Budgets

• “Wish list”
• Unaffordable 

Budgets
• Aging 

Infrastructure

State/Federal 
Requirements

• NPDES 
permits and 
consent 
decrees

• SRF loans 

Bond 
Rating

• Rating agencies 
starting to look 
for it

Technology 
Issues

• Incomplete data 
sets

• Poor hierarchies
• Lack of value

$



Asset Management Trend for US
• US EPA mandating Asset 

Management
• Capacity, Management, 

Operations, and Maintenance  
(CMOM) Program

• Administrative Orders (Ohio 
Wastewater Utilities)

• Several States are promoting 
asset management
• Permit Requirement
• SRF Funding Requirement
• Principal Forgiveness
• Grants
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AWWA Survey of Asset Management Requirements 
for State Revolving Funds and Other Programs
Water Resources Reform and Develop Act (WRRDA) of 2014 

• Requires Fiscal Sustainability Plans (FSPs) for Clean Water 
SRF Loan Recipients

FSP Requirements:
• Inventory of critical assets
• Evaluation of condition and performance of assets
• Plan for maintaining, repairing, or replacing assets
• Plan for funding these activities
• Certification of consideration and implementation of 

energy and water conservations

Asset Management
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Ohio EPA Proposed Asset Management Plan 
Requirements (SB 2)

A public water system shall include in the plan all of the following:

1. An Inventory and evaluation of all assets;

2. Operation and maintenance programs;

3. An emergency preparedness and contingency planning program;

4. Criteria and timelines for infrastructure rehabilitation and
replacement;

5. Approved capacity projections and capital improvement planning;

6. A long-term funding strategy to support asset management plan
implementation.



2009 2010 2011 2012 2013 2014 2015 20162004 2005

British
Standard
PAS55-1

2006 2007 2008

British
Standard

PAS55-1 Update

EPA/WERF/
WaterRF 

AM Framework
British

Standard
PAS55-1 to be 

withdrawn

ISO 55000 AM Standard
International Org. for 

Standardization

IIMM
International
Infrastructure
Management

Manual

USEPA 
Best Practice Guide

IWA 
Aquamark Benchmark

IIMM
International 
Infrastructure 
Management 

Manual 
Update

IIMM
International
Infrastructure
Management 

Manual Update

Institute for Sustainable Infrastructure
EnvisionTM

IWA 
Aquamark
Benchmark 

Update

WERF
SIMPLE Tools

FHWA
TAMP 
Guide

G
ui

de
lin

es
/B

en
ch

m
ar

ki
ng

Fr
am

ew
or

ks

Asset Management Evolution:
Two Widely Recognized Frameworks



Introduction to Best Practices

ISO 55000 – “what” a program requires
• A management system standard, like others 

you may be familiar with such as ISO 9001, 
ISO 14001, etc.
 ISO 55000 – Overview, Principles and 

Terminology
 ISO 55001 – Requirements
 ISO 55002 – Guidelines



EPA / WERF/ WaterRF Framework

Determine
Asset Risk

Optimize
O&M

Investment

Optimize
Capital

Investment

Determine
Funding
Strategy

Build AM
Plan

Develop
asset registry

Assess 
Condition and
failure modes

Determine
residual

life

Determine life
cycle and 

replacement 
costs

Set target
Levels of

Service (LoS)

Root cause analysis
Reliability centered and
Predictive maintenance

Optimized 
decision-making

Confidence level rating
Strategic validation
Optimized decision

making

System layout
Data hierarchy

Standards inventory

Demand analysis
Balanced scorecard
Performance metric

Valuation, life
cycle costing

Expected life
tables,

decay curves

Condition assessment
Protocol

Rating methodologies

Failure mode and 
effects analysis
Business Risk

Desktop / Interviews

Renewal annuity

Asset management 
plan

Policies and strategies
Annual budget

1. What is the current state of my assets? 2. What is the required LOS?

3. Which assets are critical? 4. What are my best CIP and O&M 
strategies?

5. What is my best 
funding strategy?

Presenter
Presentation Notes
Because no one set of templates or spreadsheets can begin to capture all of the elements that relate to the virtually infinite number of unique variations and possibilities that a case specific analysis could trigger, all templates and worksheets in any Tool are intended as starting points around which an analysis can be crafted. It is rather unlikely that a thorough and carefully considered analysis for a given “real-world” project will take the exact form of the core documents contained in any Tool without modification.The templates and worksheets in the workbook are not “protected” (locked) so that users may copy and modify as desired. 
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Best in Class Programs Use a 
Blended Approach

WERF SAM GAP
Processes & Practices
Information Systems
Data & Knowledge
Service Delivery

Organization Issues
People Issues

Asset Mgmt. Plans

ISO 55000
The Organization

Leadership
Plans

Support
Operation

Performance Evaluation
Improvement

AM Success



=
Leading 
Practice

Asset
Management

Levels of 
Service 

Based on 
Customer 

and 
Stakeholder 
Expectations

+
Risk 

Management 
Based on 

Likelihood and 
Consequence 

of Failure

+
CIP Using 
Life Cycle 

Cost, 
Business 

Cases and 
Prioritization

$

Leading Practice Concepts of Asset 
Management for Capital Planning



Service Levels Build Transparency 
and Stakeholder Relationships

SL Category Water Wastewater
Reliability •water main breaks

•unaccounted for 
water

•worst served 
customers

•sewer blockages / 
collapses

•SSOs / CSOs
•spills / backups

Quality • customer 
complaints 
(pressure, 
taste/odor, color)

•odor complaints 
from pump stations 
and WWTPs

Customer 
Service 

•outage response
•call center 
performance

•event response
•call center 
performance

Regulatory •water quality 
compliance

•discharge permit 
compliance
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2003 2004 2005 2006 2007

Breaks and Leaks  Per 100 Miles Per Year

Water Distribution

Current Performance Trends and Issues
• Stable performance driven by rehabilitation and renewal 

program of 100 miles per year.
• Continued focus on oldest cast iron pipe and worst served 

areas.
• 2007 performance impacted by spike of 75 third party 

damage incidents during downtown light rail construction . 

Presenter
Presentation Notes
A commitment to deliver a specified level of service, quality, and reliability to customers and stakeholdersA tracking mechanism to communicate performance results, focus efforts, and prioritize Need to establish targets for each measure



What is an asset?
The following three questions can be 
used as a guide in defining assets:

1. Will a work order be written to this 
specific item?

2. Will a separate condition assessment 
need to be performed on this item?

3. Will depreciation or costs need to be 
tracked separately on this item?
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Leading Practice Asset Management 
Should Be Risk-Based

Probability of Failure
• Based on asset condition and 

performance standards
Consequence of Failure
• Based on Triple Bottom Line 

principles:
– Economic
– Environmental
– Social

Probability Consequencex Redundancy/
Mitigationx = Asset

Risk Score



Risk Calculation / Definition

R = C x V x T

Where:
C = Consequences
V = Vulnerability
T = Threat likelihood

R = Probability * Consequence

EPA 10 Step RBAM J100 VA

Presenter
Presentation Notes
C = Consequences, (losses ($), fatalities, injuries, etc.)V = Vulnerability, or likelihood that the estimated consequences will result from the specific eventT = Threat likelihood, probability or frequency that the event will occurImage from: http://www.aboundresources.com/enterprise-risk-management



Methodology to quantify risk ($)

Down to the facility or asset level

Analyzes a broad range of threat 
types

A way to compare apples to 
oranges

What is the AWWA J100 Standard?

Presenter
Presentation Notes
apples to oranges relative to risks? threats? assets? should clarify at least verballyTalk about AWWA being a standards setting organization.  if there are people other than W/WW in the audience what organizations are they familiar with ?



J100 VA        OR      EPA 10 Step RBAM?

Develop 
Asset 

Registry

Assess 
Condition

Determine 
Residual Life

Determine 
Replacement 

Costs

Set Targets for 
Service Levels

Determine 
Asset Risk

Determine 
Maintenance 

Program 

Determine 
CIP

Fund  the 
Program

1) Asset Characterization

2) Threat Characterization

3) Consequence Analysis

4) Vulnerability Analysis

5) Threat Likelihood Analysis

6) Risk/Resilience Analysis

7) Risk/Resilience 
Management

ASSET 
CHARACT-
ERIZATION

RISK 
ANALYSIS

RISK 
MITIGATION

Presenter
Presentation Notes
Need to really nail home why these should be done at the same time and how the steps are connected.



• Can a single project 
benefit multiple 
assets?

• Continuous process
• Emergency 

Preparedness / 
Contingency Planning

Risk Mitigation Measures (RMMs)



Event

• Plan: All-Hazards EOP & COG
• Organize/Equip: Budget, Grants
• Train: ICS & EOC
• Exercise: City, County, Regional, State 
• Evaluate: After-Action Reports

Emergency Preparedness Program? 

Prevent & Protect Prepare Respond RecoverMitigate

Presenter
Presentation Notes
OEPA proposed Asset Management Plan: #3 “An emergency preparedness & contingency planning program”OAC rule already requires a plan, updated rules effective 12/23/16

http://www.google.com/url?url=http://ohiosharpp.ema.state.oh.us/sharppreports/AOMI_Report.aspx&rct=j&frm=1&q=&esrc=s&sa=U&ei=hCgPVdyjCYiXyQTAzYHQAg&ved=0CB4Q9QEwBA&usg=AFQjCNFvzN2g3W-DCpHVQ6BK0p-Qz9NQQA
http://www.google.com/url?url=http://ohiosharpp.ema.state.oh.us/sharppreports/AOMI_Report.aspx&rct=j&frm=1&q=&esrc=s&sa=U&ei=hCgPVdyjCYiXyQTAzYHQAg&ved=0CB4Q9QEwBA&usg=AFQjCNFvzN2g3W-DCpHVQ6BK0p-Qz9NQQA
http://www.google.com/url?url=http://www.jacksontwp.org/community-links/&rct=j&frm=1&q=&esrc=s&sa=U&ei=xCgPVbX6EdGKyASas4LoBg&ved=0CBYQ9QEwAA&usg=AFQjCNHxfhR_uRhBXiTjxh8EYKEQdW9Yug
http://www.google.com/url?url=http://www.jacksontwp.org/community-links/&rct=j&frm=1&q=&esrc=s&sa=U&ei=xCgPVbX6EdGKyASas4LoBg&ved=0CBYQ9QEwAA&usg=AFQjCNHxfhR_uRhBXiTjxh8EYKEQdW9Yug
http://www.google.com/url?url=http://69.94.32.23/firewerks/logo-album/pages/oh-columbus-logo_psd_gif.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=BykPVZjZIs2ayASoloGABw&ved=0CBoQ9QEwAg&usg=AFQjCNHQSp4EsdzOztxkFrfC3J6gKpf1Xg
http://www.google.com/url?url=http://69.94.32.23/firewerks/logo-album/pages/oh-columbus-logo_psd_gif.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=BykPVZjZIs2ayASoloGABw&ved=0CBoQ9QEwAg&usg=AFQjCNHQSp4EsdzOztxkFrfC3J6gKpf1Xg
http://www.google.com/url?url=http://ohiosharpp.ema.state.oh.us/sharppreports/AOMI_Report.aspx&rct=j&frm=1&q=&esrc=s&sa=U&ei=hCgPVdyjCYiXyQTAzYHQAg&ved=0CB4Q9QEwBA&usg=AFQjCNFvzN2g3W-DCpHVQ6BK0p-Qz9NQQA
http://www.google.com/url?url=http://www.jacksontwp.org/community-links/&rct=j&frm=1&q=&esrc=s&sa=U&ei=xCgPVbX6EdGKyASas4LoBg&ved=0CBYQ9QEwAA&usg=AFQjCNHxfhR_uRhBXiTjxh8EYKEQdW9Yug
http://www.google.com/url?url=http://69.94.32.23/firewerks/logo-album/pages/oh-columbus-logo_psd_gif.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=BykPVZjZIs2ayASoloGABw&ved=0CBoQ9QEwAg&usg=AFQjCNHQSp4EsdzOztxkFrfC3J6gKpf1Xg


Contingency Plan Requirements
• OAC 3745-85-01
• Public Drinking Water Systems
• Identify response actions to:

• Protect people
• Preserve property
• Protect the environment
• Maintain operations & minimize 

disruption to the public

Contingency Plans (OAC 3745-85-01) 
ERP Citation(s)

(A) Except as otherwise noted, the definitions in rule 3745-81-01 of the Administrative Code shall apply to this 
chapter.

NA

(A) Contingency plan required.  Each community water system shall prepare and maintain a written contingency plan 
for providing safe drinking water to its service area under emergency conditions.

Entire ERP

(A) Location of copies. Section 1.5
(1) One copy of the contingency plan shall be kept at the water treatment plant, if there is a plant, and another shall 

be kept in the water system administrator’s office. 
Section 1.5

(1) Public water systems serving a population of more than two hundred fifty shall keep three additional copies of the 
plan at various accessible, secure locations in the service area. 

Section 1.5

(1) A copy of the contingency plan shall be available for inspection by representatives of the director. Section 1.5

(1) A copy of the contingency plan for community water systems shall be made available to the county emergency 
management agency (EMA) upon its request.

Section 1.5

(A) Contents of contingency plan.

The contingency plan shall contain:

(1) A map of the distribution system, detailed locations for each valve in the system, including references that will aid 
in location of valves, and map of the well field and surface water intakes as applicable;

Appendix A

(1) A statement of amounts budgeted for emergency use, along with a statement showing who can authorize 
expenditures for such purpose, and under what conditions such authorization and expenditure can occur;

Section 5

(1) A determination of not less than ten of the most likely emergencies that will affect the water system and a 
description of the procedures to be followed and actions necessary to provide service during the emergencies.  
For systems serving fewer than one thousand five hundred people, the following emergency circumstances shall 
be included in such outline;

Section 7

(a) Short term power failure (time of interruption less than two hours); Sections 7.2.2
(a) Extended power failure (two hours or more); Sections 7.2.2
(a) Pump or motor failure; Sections 7.2.1
(a) Loss of water from a well or other water source; Section 7.2.1
(a) Major water main break; Section 7.3.3
(a) Unplanned absence of operator; and Section 7.5.5
(a) Contamination of source water including, but not limited to, releases of oil and hazardous substances. Section 7.1.2

(1) A description of the method that will be used to obtain and transport water from an alternate source should such 
procedure become necessary (including connecting to another water system), and a description of at least three 
possible alternate sources of water and the method of disinfection that will be used for each source;

Section 3

(1) A list of water users having critical needs for a continuous supply of water; Appendix F
(1) The methods of notification of users that an emergency exists; Section 2.9
(1) If depressurization of the water system has occurred, the procedure that will be used to return the system to 

normal service;
Section 7.3.1

(1) Twenty-four hour telephone numbers for:
(a) The Ohio Environmental Protection Agency, Division of Drinking and Ground Water; Appendix F

(a) Police; Appendix F
(a) Fire; Appendix F
(a) The county EMA director; Appendix F
(a) All water supply personnel; Appendix F
(a) Municipal administrative personnel; Appendix F
(a) Contractors for line breaks, “first call” and “second call”. Appendix F

(a) Electric power supplier; Appendix F
(a) Electricians, “first call” and “second call”; Appendix F
(a) Well drilling and pump service contractors, “first call” and “second call”; Appendix F
(a) Plant mechanical contractors, “first call” and “second call”; Appendix F
(a) All suppliers of equipment and chemicals normally used; Appendix F
(a) Hospital, emergency squad, medical assistance; and Appendix F
(a) Critical water users who have requested notification. Appendix F
(A) Revision required.

(1) The contingency plan required by this chapter of the administrative code shall be revised and 
updated as necessary, but at least annually;

Section 1.5

(1) Copies of the revised pages of the plan shall be promptly distributed to holders of the plan, as 
described in paragraph (C) of this rule.

Section 1.5

(1) Community water systems that have identified hazardous chemical contamination as one of 
their most likely emergencies under paragraph (D) (3) of this rule shall consult with the county 
EMA regarding participation in a hazardous spill exercise.

Section 6 and Multi-Year 
Training and Exercise Plan

Presenter
Presentation Notes
Changes summary: protect public health, notification, critical users, alternate sources of water, restoration of serviceCopy of plan to County EMAMap includes emergency connectionsEmergency funds immediately accessibleScenarios/circumstances: “major line break” changed to “line breaks that affect the routine delivery or treatment of water”, exceedance of MCL or ALE, violation of treatment technique3+ alternate sources of water (one gallon/person/day) & process w/in 24hrsNotifications: Critical users/needs & consecutive systems, 24/7 contact info, long list + Certified labs, health dept., fiscal staffProvide emergency POC, respond w/in 30 min, POC change = 3 days to notifyActivate plan must call OEPA, conduct AARExercise contingency plan – all scenarios over 5yrs & county hazmat exercise, AARTest SCADA – manually, monthlyTest generators monthlyAnnual review, update contact infoPlan not public record per ORC 149.433



Steps to Bundle, Validate and Prioritize CIP

Capital Improvement Plan Overview By Project Type 2007-2013 (Non-Escalated Costs)

Project  
Number Dist rict  Project  Name Priorit y Project  Type

2007 2008 2009 2010 Total
Growth - Plant  and Lift  Stat ions

24 3 Southtowns Wet  Well and ORF Improvements High Growth /  Augmentat ion -$                          1,000,000$         4 ,600,000$        1,300,000$         7,900,000$        

8 4 Aurora N/ Aurora S Pump Stat ion Improvements Med High Growth /  Renewal -$                          -$                          -$                          -$                          4 ,000,000$        

4 2 6 Kennedy PS Replacement Low Growth -$                          200,000$            300,000$            -$                          500,000$           

TOTAL - GROWTH -$                       1,700 ,000$       5 ,300 ,000$      1,300 ,000$       13,300 ,000$     
Augmentat ion - Plant  and Lift  Stat ions

16 2 Lake St reet  PS Improvements High Augmentat ion 1,000,000$         4 ,000,000$        -$                          -$                          5,000,000$        

17 2 Sweet land PS Improvements High Augmentat ion 100,000$             -$                          -$                          -$                          1,900,000$         

30 3 Southwestern PS Eliminat ion Med High Augmentat ion -$                          -$                          -$                          -$                          700,000$            

36 3 Southtowns Solids Handling Med Augmentat ion -$                          2,000,000$        4 ,000,000$        880,000$           6,880,000$        

58 3 Pump Stat ion Eliminat ion Evaluat ion (Greenmeadow) Low Augmentat ion -$                          580,000$           -$                          -$                          580,000$           

Augmentat ion - Collect ion System
34 3 Rush Creek Interceptor Med High Augmentat ion -$                          -$                          4 ,000,000$        2,800,000$        10,300,000$       

Augmentat ion - Other
61 All CMMS Implementat ion Med Augmentat ion 290,000$            1,145,000$           3,145,000$          -$                          4 ,580,000$        

TOTAL - AUGMENTATION 1,630 ,000$       9 ,295,000$      13,14 5,000$      6 ,58 0 ,000$      36,650 ,000$    
Renewal /  Rehabilit at ion /  Replacement  - Plant  and Lift  Stat ions

3 1 Cayuga & Indust rial Parkway HVAC High Renewal -$                          350,000$            -$                          -$                          350,000$            

4 0 6 Lackawanna STP Chlorine Building and Primary Tank Repairs Med High Renewal -$                          170,000$             -$                          -$                          170,000$             

63 3 Southtowns Roof Replacement Med Renewal -$                          -$                          -$                          1,400,000$         1,400,000$         

Renewal /  Rehabilit at ion /  Replacement  - Collect ion System
32 3 Village of Hamburg Collect ion System High Renewal 592,000$            1,000,000$         -$                          -$                          1,592,000$          

10 5 Replacement  of ACP along Transit  Road* High Renewal 500,000$           1,300,000$         -$                          -$                          1,800,000$         
4 4 6 Bethlehem Park PS and Collect ion System Improvements High Renewal 250,000$            500,000$           -$                          -$                          750,000$            

64 6 Holland Avenue Sewer Replacement * High Renewal 600,000$           200,000$            800,000$           
51 8 East  Aurora Collect ion System Replacement  NYS DOT Low Renewal 2,000,000$        -$                          -$                          -$                          2,000,000$        

TOTAL - RENEWAL /  REHABILITATION /  REPLACEMENT 6,08 2,000$      6 ,620 ,000$      1,200 ,000$       1,4 00 ,000$       15,302,000$     

Total - All Projects 7,712,000$        17,615,000$       19,64 5,000$     9 ,28 0 ,000$       65,252,000$    

Est imated Annual Expenditure

Analyze and 
Review Financial 

and Rate 
Implications

Assess and Analyze 
Asset Data and 

Establish Policies 
and Procedures

Conduct Risk 
Assessment

Develop 5/20 Year 
Capital Investment 

Plan (CIP)
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Projects Can Be Validated and 
Prioritized Through Defined Criteria
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Sustainable Financial Projections

• Capital Prioritization

• Affordability Analysis

• Funding Options

Helps Balance Capital Funding and Rate Impacts 

Presenter
Presentation Notes
Capital  Prioritization – Project Bundling for inside the fence and buried infrastructure.Affordability Analysis – Identify Rate Impacts, Collaborative Planning, Multiple Scenarios Simultaneously, Real Time Visual ImpactsFunding Options – ARCADIS Funding Team helps to identify SRF funding requires AMPs, Federal and State Grants to mitigate risk.  2.7 Billion in funding for communities in 2014.



Shared Outcomes

• Projects vs. Integrated Program

Vulnerability Assessment Asset Management Program

Security Projects Maintenance Program

Emergency Response Plans Accelerated Capital Investment

Asset Hardening Integrated with Operations

Capital Funding Capital and Operations Funding

Risk Mitigation Contingency Plan

Presenter
Presentation Notes
Capital  Prioritization – Project Bundling for inside the fence and buried infrastructure.Affordability Analysis – Identify Rate Impacts, Collaborative Planning, Multiple Scenarios Simultaneously, Real Time Visual ImpactsFunding Options – ARCADIS Funding Team helps to identify SRF funding requires AMPs, Federal and State Grants to mitigate risk.  2.7 Billion in funding for communities in 2014.



Questions?
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SARAH MOORE, CEM
City of Columbus, Department of Public Utilities, slmoore@Columbus.gov

KEVIN SLAVEN, CRL
Arcadis, kevin.slaven@arcadis.com
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