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• Replaced Intermodal Surface Transportation 
Efficiency Act (ISTEA) 

• MAP-21 is transforming the policy and 
programmatic framework for investments to 
guide the system’s growth and development, 
creates a streamlined and performance-based 
(Asset Management) surface transportation 
program and builds on many of the highway, 
transit, bike, and pedestrian programs and 
policies established in 1991 ISTEA. 

• GASB 34 – Governmental Accounting Standards 
Board for State and Local Governments  



GASB 34 
Governmental Accounting Standards Board for State and Local Governments  

• Identifies the most important objectives of 

financial reporting by governments 

• Requires governments to report information 

about "major" funds, including a general fund.  

• Fund statements also measure and report the 

"operating results“ 

• Shows budgetary compliance  

• Reports all capital assets, including infrastructure 

assets, and reports depreciation expense 



MAP-21 Key Objective 

Improving transportation investment decision 

making through performance-based planning 

and programming. 

Doubling funding for infrastructure safety to 

make significant progress in reducing highway 

fatalities. 

Timely delivery of transportation projects 

through innovations in delivering projects. Do 

you need a 5 year TIP? 



MAP-21 - 5 Major Programs 

• National Highway Performance Program (NHPP): 

~$21.8 billion 

• Surface Transportation Program (STP):  

~$10.0 billion 

• Highway Safety Improvement Program (HSIP):  

$2.4 billion 

• Congestion Mitigation Air Quality Program 

(CMAQ): ~$3.3 billion 

• Transportation Alternatives (TA): ~$2 billion 

• Transit Funding: ~$10.5 billion 

 



Key Themes 

• Accelerated Project 
Delivery 

• Asset Management 

– Performance based 
management 

• Performance Measures 

• Risk Management 

• 3D Modeling 

• Innovative Project 
Delivery 

– Public Private 
Partnerships 

• Transparency 

Accelerated 

Bridge 

Construction 

Manual for New 

Jersey Turnpike 

Authority 

D/B/F Sonoran Desert 

Drive City of Phoenix 

BIM/Innovative Project 

Delivery  Navajo 

Transit System 

Maintenance Facility 
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Transportation Agencies Started  

in the Construction Business 

http://www.co.saint-marys.md.us/dpw/images/Hurry Road Culvert Replacement 2007.jpg
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Aging Infrastructure 

Growing Congestion 

Reporting on System Performance 

Focus is Shifting to Asset Preservation  

& Optimization 

Focus on Safety 



Is Your Transportation System in Compliance with 

MAP-21? 

• MAP-21 establishes national performance 
goals for Federal highway programs: 
 Safety - To achieve a significant reduction in traffic fatalities 

and serious injuries on all public roads. 

 Infrastructure condition - To maintain the highway 

infrastructure asset system in a state of good repair. 

 Congestion reduction - To achieve a significant reduction in 

congestion on the NHS. 

 System reliability - To improve the efficiency of the surface 

transportation system. 



What is an Asset? 

• Traffic signals  

• Street lighting  

• Intelligent 

Transportation 

Systems (ITS) 

infrastructure  

• Rest areas  

• Landscaping 

• Right-of-way, etc.  

• Roadways 

• Bridges 

• Pathways 

• Pavement markings  

• Culverts  

• Guardrail  

• Signs  



Asset Management 

A strategic and systematic process of operating, 
maintaining, and improving physical assets, with a 
focus on engineering and economic analysis based 
upon quality information, to identify a structured 
sequence of maintenance, preservation, repair, 
rehabilitation, and replacement actions that will 
achieve and sustain a desired state of good repair 
over the lifecycle of the assets at minimum 
practicable cost.  
(MAP-21 § 1103) Perform the right treatment at 

the right time on the right 

bridge or roadway segment. 

Prioritize and track 

Operations and Maintenance 



Asset Management is a Process for Managing the Entire 

Asset Lifecycle with Minimum Resources 



Asset Management Requires the Organization 

To Work Together For a Common Goal 

GIS 



MAP-21 Asset Management Plan 

• MAP-21 requires that an asset management plan 

include:  

– 1. A summary listing of the pavement and bridge 

assets on the NHS in the State, including a description 

of the condition of those assets 

– 2. Asset management objectives and measures 

– 3. Performance gap identification 

– 4. Lifecycle cost and risk management analysis 

– 5. A financial plan 

– 6. Investment strategies 



Risk Management 

• A risk-based asset management plan includes 

strategies that lead to a program of projects 

that would make progress toward 

achievement of the targets for asset 

condition and performance and support 

progress toward the achievement of the 

national goals.   

• Entities must address pavements and bridges 

but are encouraged to include all 

infrastructure assets within the highway 

right-of-way in their risk-based asset 

management plan. 



Risk Management Decision Matrix 



How Do You Do Business? 

• Preserve your assets and minimize 

their  whole life costs. 

• Operate in a financially sustainable 

manner. 

• Provide a framework to improve 

performance on a long-term basis. 



Managing for Results 

Managing 

for 

Results 

Planning for 

Results 

Measuring 

for Results 

Budgeting 

for Results 

Delivering 

for Results 

Analyzing & 

Reporting 

Results 

Evaluating & 

Improving 

Results 



AASHTO Management Systems 



Pavement Condition Reflects the  

Quality of the Roads in Maricopa County 

Source: Maricopa County Department of Transportation 

 82.1  
 84.1  

 85.7  
 87.2   87.3   87.8  

 85.0  

 40.0

 50.0

 60.0

 70.0

 80.0

 90.0

 100.0

2007 2008 2009 2010 2011 2012 Goal

Maricopa County - % of Roadways with a Pavement Condition 
Rating (PCR) Greater Than 70 



System Pavement Condition Rating (PCR) 



Typical Surface Treatment Programs 
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Costs Per 

Syd 
   $0.25   $0.45   $0.50   $2.00   $2.10   $2.50  $3.25   $8.50   $9.50   $9.75   $9.80   $10.00   $25.35  



Timeline for Annual Pavement Management Program 



Pavement Preservation Strategies 



Asphalt Pavement Surface Distress Rating System 



Bridge Inspection Summary Report 



Information portal 

Viaduct 

Light structure 

Striping 

Guard rail 

Road signage 

Traffic sign 

Speed Detector 

Rail 

Electric wiring 

Noise barrier 

Canal  

Mile marker 

Pavement 

Traffic camera 

Landscape 

Right of Way 

Fiber 

Lease 

Culvert 

Endangered 

Species 

DOT, County, City Responsibilities are Diverse 

Wetland 

Traffic 

Volume 

Project 

Location 
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Construction/ 

Project  

Management 

Maintenance Engineering Planning 

Traffic 

Operations 

Finance 

Bridge Right of Way Environmental Safety Pavement 

Typical Organizational Structure 

Intelligent 

Transportation 

Systems  

(ITS) 

Transportation Secretary 

Chief Engineer 

Division  

Director 

Division  

Director 

Division  

Director 

Division  

Director 



Accident data:  

GPS, Electronic Forms 
Winter Operations:  

AVL, Blade & Spreader Monitoring 

Resource Management:  

Time sheets, Financial 

Systems 

Intelligent Transportation Systems:  

Road Sensors, Cameras, Fiber 

Variable Message Signs, 

Vehicle/Device Communication, Visualization 

Asset Inventory:  

GPS, Electronic Forms, 

LIDAR, Video Log, Laser 

Construction Activities:  

Survey, CADD, Project 

Management Software 
Communication & Reporting:  

511 Telephones, Traveler Info Web 

Sites, HPMS Report, Databases, 

Radio Network, Computer 

Networks 

Maintenance Activities:  

Automated Scheduling & 

Prioritization, Work 

Records 

Technologies in Today’s Agencies Cover a Wide Assortment 
What is the best way to bring all of this information together? 



And then there is paper… 
How do you make use of these data? 

How do you make use of this data? 



Detailed Integration 
 



Fundamentals For a Highly Integrated Engineering 

Environment 

Linear Referencing System 

Desktop Users 

Mobile Users 

Web Users 
•Redline Routes 

•Enter Business Data 

•View SLDs 

•Generate Reports 

•511/ Traveler Advisory 

•Edit  & Calibrate Routes 

•Collect Business Data 

•SLD Map Books 

•Generate Reports 

•HPMS Work 

•Redline Routes 

•Collect Business Data 

•Perform Field Work 

Web Browser 

Spatial Server 

Web APIs 

DOT 

Web App 

Mobile 

Device 

Spatial  

Mobile SDKs 

DOT  

Mobile Apps 

Map 

Services 

Workflow 

Services 

LRS 

Service

s 

Server 

Capacity 

Desktop Users 

Workflow 

Manager 
Production 

Mapping 

Public/ 

Highway Engineers 

Field Crews 

Field Supervisors 

Data Managers/ 

Analysts 

 

External Systems 

Pavement 

Safety 

Maintenance 

CADD/  

Design 

Asset Mgt 

•Measure Translations 

•Event Management 

•External System Integration 

•Workflows 

•Routes 

•Events 

•Calibration  

•Staging Tables 

•Network Dataset 

Spatial Database 

Geocoding 

Services 

Routing 

Services 
Finance 

Roadway 

Characteristics 

Project Mgt 



GIS 

• Does my LRS support a stable multiple linear 
referencing system, dual carriageways, and event 
data over time for local, state and federal roads? 

• Is my roadway information management system 
efficient enough to collect and manage changes 
for local, state, and federal roads? 

• Can I quickly and accurately comply with HPMS 
and other federal reporting? 

• Does my performance management system 
provide accurate reports and analytics for 
external and internal communications? 



GIS Support to MAP-21 

• Linear Referencing 

– Multiple linear referencing methods 

– Multiple geometric representation 

• Roadway Inventory Management 

– Event data management of roadway assets and HPMS section 

data 

• Highway Safety Planning 

– Locate crash data 

– Identify hot spots 

– Monitor effect of counter-measures 

• HPMS Report 

– Manage, view, report 

– Pull in data from different sources 

– Validate 

– Submit 

– HPMS 2014 requires dual carriageway 

• Performance Monitoring and Management 



Transportation Infrastructure Management 

• Locate 

– Infrastructure 

– Hazardous Locations 

– Crashes 

• Inspect (e.g. bridges and tunnels) 

• Monitor 

• Report 

– Prioritize Capital Improvement 

– Effects of Safety Planning 
Overtime 

– Streamline Reporting 

 Internal 

 Share with public 

 Thematic maps 
 

Tunnel Operations, 

Maintenance, Inspection & 

Evaluation  



So What Might This System Look Like? 

Central 
Database 

Clustered CMMS Server 
Farm 

WAN 

LAN 

Johor 
Federal 

Melaka 

GeoKNX GeoKNX 



Mobile Data Collection Tool  

Syncs with Office Database 



And Includes Work Order Editor, Syncing Real Time 

 



Customizable User Interface – “Dashboard” 



And Multiple Criteria Decision Model –  

Asset Rankings 

PoF x CoF  



Searchable Maps Enhance Access  

and Understanding 



This “Theme” Example Shows  

System Leak History 



So You Can Use Network Tracing to Show 

Customers Affected…and Consequence of Failure 



You Can See Spatial Overlay of Work Orders 

with High Risk Assets 



Work Order Detail 



Custom Charts Assist in Condition Monitoring 



Where Do We Go From Here? 

• Visioning Workshop 

– Gap analysis 

– Prioritize tasks 

• Data Integration Portal 

– Inventory 

– Collaboration 

– Analysis 

– KPIs 

• Implementation and Training 



Asset Management 

In developing an effective transportation asset 
management system that includes a strategic 
approach to obtaining information you will have 
the tools to help you readily share the data with 
others.  

 

As a result, you're able to make meaningful 
decisions related to the development, operations, 
repair, rehabilitation, and preservation of 
transportation infrastructure while taking into 
account stakeholders, processes, policies, lifecycle, 
and costs. 

 



Thank You! 

• For further information contact: 

– Gary Lasham, PE, glasham@gfnet.com  

– Jonathan Pollack, jpollack@gfnet.com 

– Pamela Iacovo, piacovo@gfnet.com  

mailto:azseabee@cox.net
mailto:jpollack@gfnet.com
mailto:Piacovo@gfnet.com

