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Research Issue 2

County Maintenance Managers needed a set of 
Tools to help them with scheduling and Making 
Changes to Day-to-Day Work Assignments



Research Problem Statement

• Reliable Work Planning Process 

• Coordinating Maintenance Activities

• Scheduling Work

• Documenting Work
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• Disjointed Digital Solutions

• Organizational Inconsistencies

• Redundant Data Entry

• Difficulties Rescheduling Work



Work Management Systems (WMS)

• Labor (People)

• Equipment (Numbers and Type)

• Materials (Types and Quantities)

• Consumable Inventories
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• Work Activity Codes 

• Vehicle Mileage and Maintenance

• Physical Locations

• Creating Unique IDs (WO Num.)

Common Capabilities



Project Objectives

• Inventory of Tools Used for 
Maintenance Work Planning 

• Determine Optimal Off-the-Shelf 
Solution using Current Tools

• Develop Framework

• Prepare Technical Architecture
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• Create Prototype Solution

• Cost Benefit Analysis

• Training and Pilot Period

• FHWA Final Report
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PROJECT APPROACH 



Inventory of Tools 7

• Interoffice Communications
• Emails
• Spreadsheets
• Printed Calendars 
• Post-It notes
• Digital cameras
• Notebooks

• Whiteboards



Analysis of Current Technologies 8

• Esri Organization 
• Field Maps, AGOL, Enterprise
• Workforce?

• Oracle Work Management System (WMS)

• SQL Database Storage (EAM)

• Microsoft Suite of Tools



Stakeholder Interviews 9

• Districts

• Outposts

• Information Technology

• Work Management System

• Asset Management

• County Managers

• Data Governance 

• Enterprise GIS

• Maintenance Personnel

• Administrative Assistants 



Stakeholder Requirements 10

• Maintain work plan calendar 

• Integrate Esri Field Maps

• Provide Notifications 

• Elevate Deficiencies to a Work Plan 

• Visualize Deficiencies 

• Limit Permissions for Setting Priorities

• Enterprise Asset Integration

• Direct link to deficiency in map

• Integrate Photos

• Alerts approaching a deficiency

• Supplement Annual Workplans

• Generate scheduled reports
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Solution 
Recommendation



WMS Day Card Spreadsheet 12

Tracking Features:

• Work Activity
• Location
• Labor
• Materials
• Equipment
• Notes

• Crew Leader
• Manager



Business Process 13

Submit a
Deficiency

Evaluate to 
Work Plan 

Assign Labor, 
Equipment, 

and Materials
Execute Work System Sync 

and Reporting

Desktop and 
Mobile GIS

Work Plan Entry
Form (WPE)

Update WPE
Form

Database 
Updates

Desktop and 
Mobile GIS



Workflow 14



Building Relationships 15

Deficiency 
Mobile App

Deficiency ID

Work Plan
Web App

WPE ID

Work 
Management  System

Work Order ID

1 2 3



Technical Architecture 16

Data Tier: 
Various Databases

Service Tier: 
ArcGIS Feature Layers

Web Tier: 
Dashboard and
Web App

Mobile Tier: 
ArcGIS Field Maps



Technical Architecture – Component View 17

Results -> 
Work Management
System (WMS)

Web App -> 
Mobile App and 
Enterprise

Mobile App -> 
Web App and 
Enterprise

WMS -> 
Web App
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Deficiency
Mobile Application



Create a Work Request - GIS 19

Start

Create
Work Request

Service Incident 
Recorded from 

Various Systems

County 
Assistant

API

1

Select Asset
Create

Deficiency Record



Add Details 20

Asset Category Deficiency & PicturesAsset Type



County Manager Field Review 21

County 
Manager

Field 
Review

Notification
Begin 

Assessment



Elevate to a Work Plan Entry?   No 22

Close
Deficiency

Elevate to
Work Oder?

County 
Manager

Field 
Review

County 
Manager No Close 

Work Request

Source System 
Updates

County 
Manager

API

End



Elevate to a Work Plan Entry?   Yes 23

Elevate to
Work Oder?

Yes

Work Order 
Created

County 
Manager

County 
Manager

Field 
Review

County 
Manager

Create Work 
Plan Entry

Edit 
Information



Take Notes and Update Record 24

Update
Details

Update Asset ID, 
Asset Details,
 and Location 

Info from GIS to 
WO form

GIS Asset 
Source?

Yes

Salesforce Adds 
Asset Details, and 
Location Info to 

WO form
No

Add Estimated 
Labor, 

Equipment, and 
Materials

API

API

County 
Manager

LRS Added 
Automatically
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Work Plan Entry 
Web Application



Work Plan Entry (WPE) 26

Record Work
Crew 

Leader



Deficiencies - Table View 27

Asset Category and Type

Deficiency 
Status

Filters



Deficiencies – Card View 28

Elevate to WPE
Sorted By 

Status

Filters



WPE Creation 29

Create Work Plan Entry

Select 
Records



1. Overview & Location 30

Work Activity (WMS)

Optional 
Dates

Selected 
Deficiencies

Notes



2. Employees and Equipment 31

Add Employees (WMS)

Add Equipment (WMS)



3. Materials and Other Info. 32

Add Crew Leader (WMS)Overall Accomplishments (WMS)

Crew Leader Notes

Add Materials (WMS)

Unit of Measure Populates Automatically



4. Review and Submit 33

Edit Individual Sections (Typical)

Submit WPE



Once Submitted 34

Print to PDF now Available



35Print to PDF



Work Plan Entries – Table View 36

Edit WPE
Priority

Filter



Work Plan Entries – Card View 37

On Schedule Meter

Work Plan Status

Priority



Calendar Schedule 38

WPE Summary

Scheduled WPE’s 
Priority Color Coded



Quick Edits 39

Edit WPE

Change Work Dates

WPE ID



Web App Dashboard 40

Source System 
Updates

End

Update 
WarehouseAPI

API

Full List

Status

FiltersDeficiency Information



Stakeholder Requirements 41

• Maintain work plan calendar 

• Integrate Esri Field Maps

• Provide Notifications 

• Elevate Deficiencies to a Work Plan 

• Visualize Deficiencies 

• Limit Permissions for Setting Priorities

• Enterprise Asset Integration

• Direct link to deficiency in map

• Integrate Photos

• Alerts approaching a deficiency

• Supplement Annual Workplans

• Generate scheduled reports



Questions
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