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Why go digital?

CMOM Past Practices
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CMOM Data Collection
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Paper forms for structure inspections

Paper maps for field crew assignment 
and hand-written markups

Hard drives for CCTV data transfer



CMOM Project Delivery
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Monthly recommendation tables
� Lengthy
� Heavy
� Disposable
� Repetitive
� Not spatial
� Not sortable or searchable

Final deliverable (Hard Drive and Hard Copy)
� Revised geodatabase
� Final recommendation table
� Summary report
� CCTV Data & Structure Inspection Reports



Nashua CMOM Architecture 

Digital Project Setup
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Digital Data Management
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Components of a Successful Digital Solution

� Esri Mobile applications

� CCTV software

Collection

� SDE geodatabase

� ProjectWise

Storage

� Esri web applications

� Power BI

Sharing

� Paper forms and maps

� CCTV software

� Local file geodatabase

� Excel

� External hard drive

� Hard drives

� Paper deliverables
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Digital Data Setup
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� Unique Asset IDs
� Best practices
� Requirement for relationship classes

� Finalize schema
� Add fields/domains

� Inspection progress tracking
� Revision layer schema for targeted 

markups
� Related tables
� NASSCO PACP/MACP Compliance
� X,Y Locations for Power BI
� Editor Tracking

� Updates require stopping servicesServices



Challenges
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Digital Solution Challenges
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Learning curve for CCTV Contractors 
to use Esri Mobile Apps

Extra responsibility for Contractors

Duplicate Asset IDs throughout system

Learning curve for Client to use 
ArcGIS Enterprise Web Apps

Microsoft 365 restrictions for Power BI

GIS Portal downtime



In Practice

Digital Workflows
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Digital Field Data Collection
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Pipes

Technology

� CCTV truck, camera, PACP compliant software

� Collector application on mobile device

� Web App: office support or desktop use in truck

Process

� Markups

� Live updates



Digital Field Data Collection
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Manholes

Technology

� Survey123

� Collector

� Web App

Process

� MACP data 
collection

� Markups

� Updates



Data Storage and Access

13

� Data stored on SQL server

� Secure access via Esri apps 
and Power BI

� Data backed up regularly

ArcGIS Portal Field workers

Project managers

Client access

GIS editors

SQL 
Server

Power BI Report



CCTV Review
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ProjectWise

� Home for CCTV data

� Reviewed by engineers

GIS Portal

� Tracked CMOM recommendations 
in GIS database related tables

� QC CMOM recommendations

� Tracked errors in collected data

ArcGIS Portal



GIS Review
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ArcGIS Pro Desktop

� Review live revision layers

� Update GIS layers

� QAQC GIS updates

� Data enhancements
� Taps plotter

� Reviewed/approved 
recommendations
� Done in ArcGIS Pro or Web App



Monthly and Final Deliverables

Project Delivery
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Hazen
� Home for CCTV reviews/recommendations

� Spatial investigation

� Used during meetings for progress update and review

Contractor
� Spatial edits

� Note-taking

� Progress tracking

� Remote support and QAQC

Client
� Map-based, paperless deliverable

� Available for review
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Sharing 
Web Applications configured for different audiences
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� Paperless deliverable to Client

� Project Management tool

� QAQC tool for Hazen

� Shows CCTV progress

� Shows data implementation progress

� Review and Recommendation progress

� Map components and visuals to see trends

� Updates on scheduled interval

Sharing 
Power BI



Sharing 
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Power BI



Sharing
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Power BI



Sharing
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Power BI



Sharing
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Power BI



Sharing 
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Final Deliverables

Hard drive

� Excel tables

� Updated GIS data
� Feature classes
� Related tables

� CCTV data
� Videos
� Images
� Pdf reports
� Access database

Paper reports



Benefits of Live Data Sharing
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� Track project progress

� Live deliverables rather than snapshots

� Respond to data more quickly
� Repairs
� Inform capital improvement planning

� Simplified progress meetings
� No printed copies required



Considerations
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� Training with contractors

� New responsibilities for field workers

� Make data collection as simple and efficient as possible

� GIS data preparation

� GIS data improvements

� Client expectations and access



Looking Ahead
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� Transitioning GIS ownership to client

� Access to Power BI

� Workflow improvements
� Field Maps
� Custom pop-ups
� Auto-populate asset IDs

Hazen Portal Nashua AGO

Project managers

Field workers

GIS editors

Hazen Cloud

Power BI Report

Client access



Thank you!

Questions?
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Devon Jones
Senior GIS Analyst
djones@hazenandsawyer.com

Kenneth Camacho
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