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Project Overview 
• Objectives: 

To assist States in developing one of their significant capital 
assets – a statewide geospatial representation of their public 
road system. To build a nationwide ARNOLD this pooled fund 
study is open to a variety of approaches; however certain 
planning steps are required. 
 

• The Many Faces of ARNOLD: 
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The PFS Team 
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Joe Hausman – PFS Project Manager 
Tom Roff  
Justin Clarke 
Stuart Thompson 
Robert Pollack 
Mark Sarmiento  

 
John Wisdom - Deputy Project Manager 
Don Vary – Program Manager 
 
 
Greg Yarbrough - Project Manager   
Allen Ibaugh 
 



Key Points 
• This project is NOT just about HPMS 
 
• PFS designed to accommodate individual State DOT needs 

• This Is NOT a traditional PFS (Not One Size Fits All) 
• States define and control their own project 

 
• Prepares State DOTs to meet future requirements 

 
• Helps a broad range of initiatives 
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Federal Requirements 
• Submission of an All Roads Network is a federal 

requirement 
• Must contain linear referencing information 

• ARNOLD Strategic Plan Requirements 
• Plan should ensure long-term sustainability 

(communication,  data integrity, maintenance) 
• Document data/communication pipelines.  

• FMIS 5.0 – Project Mapping Requirements 
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Project Assistance Goals 
• Provide Flexible Planning and Technical 

Assistance  
• Strategic Plan Development 
• Data Gap Analysis 
• Data Collection/Assimilation 

• HPMS/ARNOLD/APR-LRS Geometry 
• MIRE (Safety – HSIP) 
• Pavement (NPRM) 

• LRS Development 
• Improve Certified Public Road Mileage 
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Project Assistance Goals 
• Provide Flexible Planning and Technical 

Assistance (continued) 

• ARNOLD Guidance for Local Participants 
• Inter-Agency Coordination 
• MOU Development and Local/State Expert Panel 

Facilitation 
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SWAT 
Leadership and 
Advisory Panel 

State DOT 
GIO 

MPOs 

County 
City 

Public-Private 
Partners 

Federal Land 
Agencies 



Participating States 
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State Solicitation 
Complete 

Anticipated Project Start 

1 – California  February 2015 

2 – Kansas  March 2015 

3 – Minnesota  April 2015 

4 – New Mexico  May 2015 

5 – Pennsylvania  Fall 2015 

6 – Florida  Fall 2015 

7 – Utah  Fall 2015 

8 – Georgia  Fall 2015 

9 – Colorado  Fall 2015 
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California 
LRS System Development Plan 
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Task 1 - Assess Caltrans’ LRS Business 
Needs and California’s LRS 
Requirements 
 Objectives 

Status 

 Interviews with Caltrans divisions, 
Caltrans district and local agency 
stakeholders 

 Development of Caltrans Business 
Requirements Documentation (BRD) 

 Assessment of Local Stakeholder 
interest in working with Caltrans to 
develop and maintain an all-roads 
network 

Complete 
 
 
 

Complete 
 
 
 

Complete 



California 
LRS System Development Plan 
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Task 2 - Analysis of Alternatives for Caltrans’ 
LRS Related Business Needs 

Status 

 Request for Information from LRS 
management software vendors 

 Development of LRS Functional 
Requirements Matrix 

 Conduct a State DOT Review with 
Vendor-Referenced States to Document 
Pros and Cons of each LRS Solution 

 Comparative analysis of industry standard 
LRS Solutions. This will involve vendor 
responses to LRS Functional Matrix and 
Vendor Demonstrations 

 Document summarizing results of LRS 
solution comparison. 

 Caltrans to review all information and 
determine most suitable LRS 
Management Solution. 

Complete 
 
Complete 
 
Complete 
 
 
Complete 
 
 
 
Sep. 30th 
 
October 



California 
LRS System Development Plan 

14 

 
Task 3 Task Objectives Status 

System Development Plan 
for Caltrans 

 Conduct On-Site meetings with 
Caltrans to develop the LRS Plan. 

 Plan to provide Caltrans with topical 
guidance for implementing the 
chosen LRS Solution. Examples 
include: 

• System Design Guidelines 
• Programming Guidelines 
• Data Migration/Management Plan 
• Resource Requirements 
• Testing Plan 
• Training Plan 

Late Oct. 
2015 
 
 
 
March 
2016 
 
 



Kansas 
ARNOLD Implementation Plan 
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Task 1- Implementation Plan 
Technical Requirements 

Status 

 Define Business Data 
Requirements 

 Develop ARNOLD Data Model 
Requirements 

 Develop Linear Reference 
System Methods and Strategy 

 Develop Implementation Plan 
 Deliver Geospatial Technical 

Requirements Documentation 

Complete 
 
Complete 
 
Complete 
 
 
Draft Complete 
 
On-Going 
 



Kansas 
ARNOLD Implementation Plan 

16 

Task 2 – Define Information Pipelines and Local 
Agency Coordination 

Status 

 Conduct State Best Practices Review 
 Identify Kansas Stakeholders 
 Interview Local Agencies 
 Conduct Local Stakeholder Gap Analysis 
 Conduct KDOT Gap Analysis 
 Develop Data Supply Chain Model 
 Deliver Findings and Recommendations 

Report  
 

Fall 2015 
Complete 
Complete 
Draft Complete 
 
Complete 
Complete 
On-Going 
 



Kansas 
ARNOLD Implementation Plan 
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Task 3 & 4 Task Objectives 

Project Pilot  Define the Pilot Project 
 Develop Pilot Project Plan 
 Define Pilot Requirements and Measures 
 Execute Pilot Project 
 Develop Pilot Project Findings Report 
 

Deliver Final Implementation Plan  Develop draft Final Implementation Plan 
with Data Model Diagrams 

 Develop and deliver Final Report with 
Executive Summary 

 



Minnesota 
ARNOLD Geospatial Portal Plan 
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Task 1 – Shared Centerline 
Geospatial Portal Requirements 

Status 

• Define Portal Goals  
• Develop System workflows 

(for Locals and MnDOT) 
• Define Data Resources and 

Requirements 
• Develop Portal Data Model 
• Document Training 

Requirements  
• Develop QA/QC protocols and 

acceptance criteria (for Locals 
and MnDOT) 

 

Complete 
On-going 

 
Complete 

 
Complete 
On-going 

 
On-going 



Minnesota 
ARNOLD Geospatial Portal Plan 
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Task 2 & 3 Task Objectives 

Shared Centerline Geospatial Portal 
System Architecture and 
Development Plan 

 Develop System Architecture 
 Develop Implementation Strategy 
 Deliver Technical Requirements and 

Development Plan  
 

Long Term Strategy for Improving 
the ARNOLD Network 

 Assess Shared Centerline Pilot Data from 
local stakeholders.  

 Develop whitepaper review of new and 
emerging data collection technologies and 
methodologies. 

 Develop summary of recommendations   



New Mexico 
ARNOLD Development and Strategic Plan 
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Task 1 - All Roads Network 
Development Planning and Review 

Status 

 Conduct a review and gap analysis 
of NMDOT business data required 
to support HPMS and ARNOLD 
reporting requirements.  

 Define ARNOLD Data Model and 
local road measure specifications. 

 Develop LRS Route ID in 
conjunction with NMDOT Staff      

 Create a Development Plan which 
identifies appropriate spatial and 
attribute resources as well as 
procedures for creating the initial 
all roads network that will meet 
federal reporting requirements.  

Complete 
 
 
 
 

Complete 
 
 

Complete 
 
 

Complete 



New Mexico 
ARNOLD Development and Strategic Plan 
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Task 2 - All Roads Network 
Development 

Status 

 Assist in the development of 
the State system dual 
carriageways, ramps and LRS. 

 Develop the all roads 
network centerline files and 
LRS.  

 Perform network system and 
data connectivity testing and 
validation. 

 Engage in Pilot submission to 
FHWA 

Complete 
 
 
 

On-Going 
 
 

On-Going 
 
 

December 2015 



New Mexico 
ARNOLD Development and Strategic Plan 
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Task 3 - Develop ARNOLD 
Maintenance Strategic Plan 

Status 

 Develop a high-level plan for 
migrating the all roads 
network to Esri Roads and 
Highways 

 Deliver the NMDOT ARNOLD 
Strategic Maintenance Plan    

 

Complete 
 
 
 

March 2016 



Pennsylvania 
Data Integration – ARNOLD Development 
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Task 1 Task Objectives 

Develop Plan for building the 
ARNOLD Network 

 Develop and document practices for 
developing Liquid Fuels and Non-Liquid 
Fuels networks 
o Sources of network data (geometry) 
o Sources of milepoint data 
o Procedures for building 

LRS/measures, route IDs 
o QA/QC procedures 

 Develop procedures for integrating Liquid 
Fuels and Non-Liquid Fuels networks 

 Develop methodology document for 
building the all-roads network 



Pennsylvania 
Data Integration – ARNOLD Development 
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Task 2 Task Objectives 

Build/Develop the ARNOLD 
Network 

 Perform QC on Liquid Fuels network LRS 
 Develop LRS on Non-Liquid Fuels network 
 Perform QC on Non-Liquid Fuels network 

geometry, LRS and attribute data 
o Identify remaining public roads not 

included in current network 
o Identify data sources for missing 

public roads 
 Integrate Liquid Fuels and Non-Liquid Fuels 

networks to create ARNOLD network 
 Perform QC on combined network 

(topology, LRS) 
 Deliver first version of all-roads network 



Pennsylvania 
Data Integration – ARNOLD Development 
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Task 3 Task Objectives 

Develop ARNOLD Maintenance 
Plan 

 Identify network maintenance workflows 
 Network geometry 
 Network measures, IDs, other 

 Develop maintenance plan for maintaining 
ARNOLD network 



Florida 
ARNOLD Network Development Assistance 
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Task 1 Task Objectives 

Develop Plan for Building ARNOLD  Define existing business data requirements 
 Define existing data resources 
 Identify potential external, non-proprietary 

data sources for public roads 
 Research and develop methodologies for 

building all-road network 
o Document existing FDOT LRS 

development practices 
o Sources of milepoint data 
o Workflows and Tools 
o QA/QC procedures 

 Develop data requirements and 
methodology document 

 



Florida 
ARNOLD Network Development Assistance 
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Task 2 Task Objectives 

Build/Develop the Network  Build all-roads network (geometry, 
attributes, LRS) 

 Develop tools (LRS, database, etc.) for 
building and maintaining network and 
associated data 

 Conduct Quality Control testing on 
network 
o Support for FHWA requirements 
o Support of FDOT business 

requirements 
o Support of other requirements 

 Deliver network development tools 
 Deliver first version of all-roads network 



Florida 
ARNOLD Network Development Assistance 
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Tasks 3 & 4 Task Objectives 

Develop ARNOLD Maintenance 
Plan 

 Identify network maintenance workflows 
o Network geometry 
o Network measures 
o Network attribute data 
o Roadway IDs 

 Develop ARNOLD maintenance plan 
 

Update Network  Test the Plan and update  



Utah 
ARNOLD and LRS Spatial Data Guidelines 
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Task 1 Task Objectives 

UDOT Internal Stakeholders Needs 
Assessment 

• On-site interviews with selected UDOT 
Divisions and Districts to identify LRS 
business needs 

• Conduct analysis of UDOT LRS 
requirements, data structures, 
maintenance, data sharing and federal 
requirements regarding geospatial data 

• Develop and deliver business case analysis 
documentation 

 



Utah 
ARNOLD and LRS Spatial Data Guidelines 
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Task 2 Task Objectives 

UDOT Internal and Local 
Stakeholder Summary Assessment 

• Local Stakeholder Study (by HDR) review. 
• Review current UDOT LRS Policy document. 
• Develop Executive Summary Findings 

Report using Task 2 Results and Local 
Stakeholder study findings.  Report shall 
discuss UDOT’s Geospatial data and its 
readiness to meet ARNOLD and Federal 
Safety Reporting Requirements.  

• Develop Geospatial Data Guidance Report 
for the developing and maintaining an all 
public roads centerline database that 
supports ARNOLD, NG 9-1-1, MIRE and 
HPMS.  

 



Utah 
ARNOLD and LRS Spatial Data Guidelines 
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Task 3 Task Objectives 

Geospatial Architecture Data and 
Tools Assessment 

• Based on Task 3 results, develop geospatial 
architecture goals and objectives 

• Define high level workflows to support 
data management and reporting activities 
by UDOT and Local Stakeholders 

• Create and deliver Geospatial Architecture 
recommendations document. 
 



Georgia 
ARNOLD Local Government Coordination and Portal 
Planning 
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Task 1 Task Objectives 

Local Agency Coordination • Identify Georgia Stakeholders 
• Interview Key Local Agencies (Workshop 

and Webinar TBD) 
• Conduct Local Stakeholder Data Gap 

Analysis 
• Conduct GDOT Data Gap Analysis 
• Develop Data Supply Chain Model(s) 
• Deliver Findings and Recommendations 

Report 
 



Georgia 
ARNOLD Local Government Coordination and Portal 
Planning 

33 

Task 2 Task Objectives 

GDOT ARNOLD Portal Planning • Define Portal Goals  
• Define Data Resources and Requirements 
• Develop Portal Data Model 
• Develop System workflows 

o Front End Workflows (Locals) 
o Backend Workflows (GDOT)  
o Develop QA/QC protocols and 

acceptance criteria (for Locals and 
GDOT) 

• Document Training Requirements  
 



Georgia 
ARNOLD Local Government Coordination and Portal 
Planning 
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Task 3 & 4 Task Objectives 

Design ARNOLD Portal Architecture 
 
 
 
 
Final Report and Executive 
Summary 

• Develop System Architecture 
• Develop Implementation Strategy  
• Deliver Technical Requirements and 

Development Plan 
 

• Develop and deliver Final Technical Report 
via findings from Tasks 1-3. 

• Develop and deliver ARNOLD Portal 
PowerPoint presentation 

• Develop and deliver Executive Summary 
Findings Report  



Questions / Open Discussion 
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