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AgendaAgenda

• Woolpert introduction

• Define Asset Management

• Key Elements of an Asset Management 
Program

– Defining a Program

– Inventory and Condition Assessment

– Improving Situational Awareness & Decision 
Making

• Selecting an Asset Management System

• Funding an Asset Management Program

• Open Discussion



Woolpert, Inc.Woolpert, Inc.

• 98 year old firm – since 1911

• 800+ professionals

• Architectural, Engineering and  
Technology Firm

– Enterprise Information 
Management 

– Surveying/GPS 

– Photogrammetry/Remote 
Sensing

– Water Management

– Facilities Design

– Planning and Design

– Site/Civil Design



Woolpert Clients & Markets

Airports, Ports, & DOT’s
• Phoenix Sky Harbor, AZ
• Port of Miami, FL
• San Diego Regional County Airport 

Authority, AZ
• South Carolina State Ports 

Authority, SC
• Miami International, FL
• Cook County Highway, IL
• McGee Tyson, TN
• Indianapolis, IN
• Inchon International Airport, Korea

Public Safety & DOD
• Honolulu Fire Department, HI
• Federal Protective Services, CO
• Johnson County AIMS, KS
• Vandenberg AFB, CA
• Wright Pat AFB, OH
• McDill AFB, FL
• Kirtland AFB, NM

Cities and Counties

• Los Angeles County, CA

• City of Phoenix, AZ

• City of Indianapolis/Marion 
County, IN

• City of Long Beach, CA

• City of Cincinnati, OH

• City of Columbia, SC

• City of Charlotte, NC

Water Utilities

• Orange County Sanitation 
District, CA

• Denver Metro Wastewater 
Reclamation District, CO

• Miami-Dade Water and Sewer 
Department, FL

• Honolulu Board of Water Supply, 
HI

• Newport News Public Works 
Department, VA



Defining Asset ManagementDefining Asset Management

• Asset management means different things 
to different people.

– Asset management is

• A program 

• Accurate inventory of Assets

• Geographic Information Systems

• Facility management 

• CMMS/EAMS Systems

• Process that directs O&M

• CIP planning

• Improved situational awareness

• Regulatory Compliance



An Effective Asset Management 
Program should help answer:

An Effective Asset Management 
Program should help answer:

• “Where are my…?”

• “How do I gain access to this facility?”

• “Who is the tenant of this facility and 
how do I contact them?”

• “What hazardous materials exist at 
this facility?”

• “How would I manage and coordinate 
a spill event?”

• “Where should we be spending dollars 
for facilities management?”

• “How do we extend the life of our 
assets/ facilities/ infrastructure?”



Drivers for an Asset Management 
Program

Drivers for an Asset Management 
Program

• Security

– Situational Awareness and Port Security

– Emergency Response

– Real time vehicle location

• Save Money

– Extend the life of current assets

– Efficient Work Scheduling

– Effective Property and Lease Management

• Green/ Environmental management and compliance

– Air and water quality

– Noise Pollution

– Species Transport



Defining Asset ManagementDefining Asset Management

• Asset management is a program and a 
system

– The Asset Management Program is set of 
processes and practices focused on 
maximizing levels of service and minimizing 
total cost of ownership

– The Asset Management System provides 
information for the acquisition, maintenance, 
operation, rehabilitation and disposal of 
assets in support of organizational objectives



Successful EAM Program 
Commonalities

All Encompassing Programs

Successful EAM Program 
Commonalities

All Encompassing Programs

• Asset Management is a convergence of 
programs



Asset Management Program -
Highlights

Asset Management Program -
Highlights

• Define asset management objectives and 
link to organizational goals

• Map Workflows

• Perform Gap Analysis

• Define Minimum and Optimal Levels of 
Service

• Define Key Performance Indicators

• Identify data, systems, people to support 
the program

• Quantify the savings of extending the life 
of assets vs. run to failure



Enterprise Asset/Maintenance ManagementEnterprise Asset/Maintenance Management

Enterprise Asset/Maintenance 
Management Program Defined

Building Blocks

Enterprise Asset/Maintenance 
Management Program Defined

Building Blocks

Stores & 

Procurement

Work Flow 

Management
CMMS Training

Predictive 

Maintenance

Operations 

Involvement

Reliability 

Centered 

Maintenance

Total 

Productive 

Maintenance

Financial 

Optimization

Continuous 

Improvement

Preventive Maintenance



Adopting Asset ManagementAdopting Asset Management

• Conduct a gap analysis to establish the 
basic roadmap for organizational and 
system improvements

Where We Where We 

Are NowAre Now

Where We Where We 

Want To BeWant To Be

ResourcesResources

GAPGAP
Action Action 

PlanPlan

•One year
•Three year
•Ultimate

•One year
•Three year
•Ultimate



Asset/Maintenance Mgmt 
Program Decision Tree

Where are we now?

Asset/Maintenance Mgmt 
Program Decision Tree

Where are we now?

Evaluate PM program’s 

effectiveness

Evaluate PM program’s 

effectiveness

Do we have a 

PM program?

Do we have a 

PM program?
Develop a PM 

program

Develop a PM 

program

Is it effective 

(<20% reactive)?

Is it effective 

(<20% reactive)?

Review maintenance storesReview maintenance stores

Are stores 

effective (>95% 

service level?)

Are stores 

effective (>95% 

service level?)

Implement effective 

PM procedures

Implement effective 

PM procedures

Develop effective 

stores procedures

Develop effective 

stores procedures

N

N

Y

Y

Y

N

Where We Where We 

Are NowAre Now



Asset/Maintenance Mgmt 
Program Decision Tree

Where are we now?

Asset/Maintenance Mgmt 
Program Decision Tree

Where are we now?

Review work order systemReview work order system

Work orders 

utilized (100% 

coverage)?

Work orders 

utilized (100% 

coverage)?

Review planning and schedulingReview planning and scheduling

Scheduling 

effective (>80% 

weekly)?

Scheduling 

effective (>80% 

weekly)?

Implement effective 

work order system

Implement effective 

work order system

Implement effective 

planning and 

scheduling

Implement effective 

planning and 

scheduling

N

Y

Y

N

Investigate computerization of 

work order system

Investigate computerization of 

work order system

Where We Where We 

Are NowAre Now



Comprehensive InventoryComprehensive Inventory

• Effective Asset Management requires a 
comprehensive understanding of what you 
own

– Asset type

– Size and capacity

– Construction materials

– Location

– Installation date

– Original cost

– Condition assessment

– Performance assessment

– Original service life

– Estimate of remaining useful life



Asset
Location and Condition Assessment

Asset
Location and Condition Assessment

• Port infrastructure assets: 

– Utilities
– Containers
– Buildings
– Storage areas
– Roads
– Security cameras
– Channels
– Wharfs

• Data 
– Data assessment

• Data collection – GPS, 
GIS, Aerial Lidar, Ground 
base Lidar

• Data Migration



Case Study: Phoenix Sky 
Harbor International Airport
Case Study: Phoenix Sky 

Harbor International Airport

• Owned by the City of Phoenix

• Ninth busiest US Airport

• 3.5 million square feet in 3 terminals



Data – Exterior and UtilitiesData – Exterior and Utilities

• Survey

– Outside Utilities – water, wastewater, gas, 
communications, etc.

• Photogrammetry

– Aerial Photography

– Digital Orthophotos

• Planning Design

– HVAC

– Plumbing Mechanical Electrical

– Doors, Windows, Signs, Emergency Services, etc.



Interior Data CollectionInterior Data Collection

Sprinkler HeadsInterior Signage

Paging System MonitorsInterior Doors

FIDS MonitorsExterior Doors

Magnetic Hold-Open DevicesFire Suppression Zone Boundary

Visual/Audible AlarmsFire Alarm Panel Boundary

SinkSecure Area Boundary

LavatoryMoving Walkways

UrinalEscalators

Water ClosetElevators

Grease TrapsStairs

CleanoutsColumn Grid

Wall - Movable Partitions Floor DrainsColumns

FurnitureRoof DrainsWindows

Fire Protection Pipe 
Accessories

Smoke DetectorsInterior Walls

Fire Protection Piping SystemPull StationsExterior Walls

Plumbing Pipe AccessoriesParking Garage Automatic GatesRoof Area Boundary

Plumbing Piping SystemParking Ticket MachinesFloor Type Boundary

HVAC Pipe AccessoriesExpress Pay MachinesCeiling Type Boundary

HVAC Piping SystemBaggage Cart RacksCost Center Boundary 

HVAC Ductwork AccessoriesBaggage/Cargo ConveyorsLease Boundary

HVAC DuctworkBaggage CarouselSpace Classification Boundary

Power Distribution -
Raceways

Plumbing EquipmentFloor Level Boundary

Lights - GeneralHVAC EquipmentBuilding Boundary

Category 3Category 2Category 1



Ceiling Grid

Red Text—Accuracy of ± 0'-3"Display CasesCovert Alarm Button

Blue Text—Accuracy of ± 2'-0"Trash ContainersAEDs

LegendGeneratorsEmergency Duress Unit

TransformersAccess Pad

Power Distr - Switch GearAccess Control Panel

Motor ControlCCTV Camera

Service Entrance SectionFire Alarm Panels

Electrical Sub-PanelsFire Protection Equipment

Paging System MicrophonesFire Extinguishers

CCTV MonitorBack Flow Preventor

SpeakersExit Lights



Exterior DataExterior Data

• Large Features Best Collected 
Photogrammetrically

– Building Footprints, Roof Prints

– Roads & Parking Lots 

– Airfield Features & Markings

– Light/Utility Poles

– Manholes



Exterior DataExterior Data

• GPS, Laser Scanning or Conventional 
Surveys are needed to collect Exterior 
Features not visible in the aerial imagery.

– Fuel Shut-offs

– Fire Extinguishers

– Wall mounted signs



Laser ScanningLaser Scanning

• Interior Laser 
Scanning

• Three-dimensional 
cloud of points from 
which features can 
be extracted.

• Photographs can be 
draped over the 
points for 
visualizations



Portal InterfacePortal Interface



Portal Building NavigatorPortal Building Navigator





Port Of Miami, FLPort Of Miami, FL

• Reviewed all existing utility Data

• Prioritized areas for Subsurface Utility 
Engineering

• Used geophysical prospecting techniques 
– electromagnetic and radio frequency 
technologies – to denote utility lines

• Used above ground SV to capture features



Air Force Mobility CommandAir Force Mobility Command



29

Data: Validate, Convert, Access



Geospatial Enabling 
Capability







RecommendationRecommendation

• Data driven asset management programs 
start as inventories…but they need to 
evolve into Condition and Criticality 
programs.



Condition and CriticalityCondition and Criticality



Condition and Criticality RatingCondition and Criticality Rating



Criticality By AssetCriticality By Asset



CIP-Forecasting for Preventive 
Maintenance

CIP-Forecasting for Preventive 
Maintenance



Viewing/Analyzing Indicators
Dashboards

Viewing/Analyzing Indicators
Dashboards



True EAM is an integration of 
multiple systems 

True EAM is an integration of 
multiple systems 

• GIS – visualize the spatial data, 
incident response, 

• Asset Management – maintain 
facilities and assets

• Property Management – lease and 
tennant information

• Automatic Vehicle Location – port 
security and situational awareness 

• Permitting – environmental 
compliance, hazardous and parking 
permits for ships

• Electronic Document Management 
Systems - access historical 
information

• Performance Management or 
Dashboards – single lens view to 
operational performance metrics

• Mobile /field solutions



Case Study: McGee Tyson AirportCase Study: McGee Tyson Airport





Integrated Spatial and Tabular DataIntegrated Spatial and Tabular Data



Integrated CAD Floor PlansIntegrated CAD Floor Plans



Linked-in IPIX PhotosLinked-in IPIX Photos



Zoom and Pan IPIX PhotosZoom and Pan IPIX Photos



Traverse by Following PhotosTraverse by Following Photos



Built-in Redline ToolsBuilt-in Redline Tools



Select Features and Report QuantitiesSelect Features and Report Quantities



Report or Export Selected FeaturesReport or Export Selected Features



Retrieve Work Order Data From GISRetrieve Work Order Data From GIS



Query Selected Work OrdersQuery Selected Work Orders



Lease Space / Tennant InformationLease Space / Tennant Information



Lease Space / Tennant InformationLease Space / Tennant Information



• Federal Protective Service is responsible 
for policing and securing all non-military 
federal facilities

• Goal to increase situational awareness 
and officers’ abilities to better manage 
and respond to incidents.  

• This proved to be the foundation for the 
IRIS (Immediate Response Information 
System) program that Woolpert created.

Case Study – Federal 
Protective Services
Case Study – Federal 
Protective Services



Sample FunctionalitySample Functionality

• Automatic Vehicle Location

• Cordon Tools



Automatic Vehicle LocationAutomatic Vehicle Location



Automated Vehicle LocatingAutomated Vehicle Locating



Cordon ToolsCordon Tools

• Purpose is to provide an accurate means 
to identify “safe” areas away from an 
incident as well as identify “roadblock” 
points for preventing traffic from entering 
a dangerous area.



Cordon ToolsCordon Tools









City of Topeka, Kansas City of Topeka, Kansas 

• Key Objective: Develop an Asset Management Program 
that could leverage a single asset management software 
solutions

– Document the key business processes of each 
department as it relates to managing assets

– Identify the data and applications used to support the 
successful completion of these tasks

– Identify what systems are working, could be enhanced 
to be more effective, and those that do not support 
the business functions of the department



Match Business Processes with Key 
Systems

Match Business Processes with Key 
Systems



Key FindingsKey Findings

• Limited integration & potential bottlenecks 
were everywhere  

• Many systems were being used as data 
repository’s… double data entry

• Institutional knowledge was in desktop 
excel and access databases…not 
enterprise applications

• Employee frustration was prevalent

• Preventative maintenance and predictive 
maintenance was low







Asset Management System 
Selection

Asset Management System 
Selection

• Developed requirements (RFP)

• Developed Benchmarks

• Created Sample datasets

• Selected 3 cmms vendors 

• Developed Evaluation Criteria:

– Must follow scenarios that 
match City’s work processes

– Must integrate with GIS 
(leverage City’s investment)

– Scored on ability to meet 
each scenario



Integration with GIS, CMMS, Permitting

Project Mgmt Integration

Data Warehouse for Integration Improved Reporting via Crystal Reports

Enterprise Geodatabase

EDMS, CMMS, Permitting Integration

Project Mgmt Integration

Address Validation/Update API

CMMS (Cityworks)

Non-WPC Plant Operations

SQL Server

Cityworks

Permitting (Govern)

SQL Server

Govern Server Components

EDMS (App Xtender)

SQL Server

Application Xtender

Addressing (KAIS)

SQL Server

KAIS

Project Control & 

Tracking (Microsoft EPM)

SQL Server

Project Server 2003

IIS/Project Web Access

Sharepoint

GIS (ESRI)

SQL Server

ArcSDE 9.x

Utility Billing and 

Finance (HTE)

AS400

HTE

CMMS (DataStream MP2)

WPC Plant Operations

Oracle

MP2

Legend

New System

Enhanced System



Integration with GIS, CMMS, Permitting

Project Mgmt Integration

Data Warehouse for Integration

Enterprise Geodatabase

EDMS, CMMS, Permitting Integration

Project Mgmt Integration Address Validation/Update API

CMMS (Cityworks)

All Divisions

SQL Server

Cityworks

Permitting (Govern)

SQL Server

Govern Server Components

EDMS (App Xtender)

SQL Server

Application Xtender

Addressing (KAIS)

SQL Server

KAIS

Project Control & 

Tracking (Microsoft EPM)

SQL Server

Project Server 2003

IIS/Project Web Access

Sharepoint

GIS (ESRI)

SQL Server

ArcSDE 9.x

Utility Billing and 

Finance (HTE)

AS400

HTE

Legend

New System

Enhanced System







BenefitsBenefits

• Single Enterprise Asset Management 
Systems for All Infrastructure

– Information centralized and accessible by all 
departments

– Simplified IT Architecture

– Lower Total Cost of ownership



Return on InvestmentReturn on Investment

• Costs

–Master Plan – 100K

• Savings

– ANNUAL Software license maintenance 
savings – $150K+ per year

– Preventative Maintenance $$$$$$



Asset Management SystemsAsset Management Systems



Asset Management - Compare 
and Contrast

Asset Management - Compare 
and Contrast

 

Table 1. Vendor Comparison Results 
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Linear Feature Capabilities 
Manages linear features Y Y N Y Y Y Y Y Y Y 

Peforms tracing Y Y N Y Y Y Y Y Y Y 

Customer links Y  N Y Y Y Y Y Y Y 

Address links Y  N Y Y Y Y Y Y Y 

ArcGIS 8.X Support 
ArcGIS 8.x interface Y N N N N N N 3rd party Y Y 

Works with geodatabases 
Y N N N N Y Y Y Y 

Through 
GIS 

Flexible data structure 
Y Y Y Y Y 

N (Oracle 
only) 

Y Y Y Y 

Comparison with ArcFM Data 
Model 

Identical Different Different Different Different Different Different Different Different Different 

Where features are created CMMS and 
GIS 

CMMS and 
GIS 

CMMS and 
GIS 

GIS only GIS only 
CMMS and 

GIS 
CMMS and 

GIS 
CMMS and 

GIS 
CMMS and 

GIS 
GIS only 

How feature databases are 
reconciled 

Automatic Manually Manually Automatic Manually Automatic Automatic Automatic Automatic Reports 

Interfaces 
JD Edwards Financial Y Y Y Y Y Y Y Y Y Y 

HTE CIS Y Y Y Y Y Y Y Y Y Y 

Key Features           

Customer Call Center front end Y Y N Y Y Y Y Y Y Y 

Inventory and warehouses 
handling capabilities 

Y  Y Y Y Y Y Y Y Y 

Templates included 
Water Distribution Y Y Y Y Y Y Y 3rd party Y Y 

Wastewater Y Y Y Y Y Y Y 3rd party Y Y 

Stormwater Y Y Y Y Y Y Y 3rd party Y Y 

Treatment Plants N N Y Y Y Y Y 3rd party Y Y 

Building Facilities  Y N Y Y Y Y Y 3rd party Y Y 

Site Operations Y N Y Y Y Y Y 3rd party Y Y 

Signs/signals  Y Y N Y Y Y Y 3rd party Y Y 

Pavement Y Y N Y Y Y Y 3rd party Y Y 

Street Lights Y Y N Y Y Y Y 3rd party Y Y 

Bridges Y Y N N Y Y Y 3rd party Y Y 

Fleet N Y Y Y Y Y Y 3rd party Y Y 

Parks and Rec. Facilities Y N Y Y Y Y Y 3rd party Y Y 

 



Summary: Successful AM 
Program Commonalities
Summary: Successful AM 
Program Commonalities

• Creation of an Asset Management Program – links asset 
management goals with organizational objectives

• Comprehensive inventory of the assets and determining 
condition and criticality

• Extending the life of these assets through improved 
maintenance practices (preventive and predictive vs. 
reactive)

• Improve Situational Awareness and Security

• Address regulatory compliance/environmental issues

• Improved financial management, reporting and 
compliance



How to Justify paying for an Asset 
Management Program

How to Justify paying for an Asset 
Management Program

• After capital project pressures the money 
gets tight

• Pilot project: Determining costs associated 
with critical asset failures vs. preventative 
maintenance

• Potential cost savings from reduced 
software portfolio

• Port Security Grant Program?

– Maritime Domain Awareness?

• Pray



Contact InformationContact Information

Scott Cattran

Infrastructure Asset Management, Practice 
Lead

scott.cattran@woolpert.com

720 308 6099

Woolpert – www.woolpert.com


