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Field data collection has been revolutionized by computers, the
Internet, and now mobile devicds. many organizations, the
primary data collection method relies on paper forig$S

data and Esri 0s applicati ons
sizes to quickly build and deploy mobile GIS data collection
applications to improve data collection and analysis.

Esri has developed many different applications that perform
certain tasks to get specific pieces of a job domhese
applications need to be tied together to fulfil the many
requirements that an organization has.

Sout hern California Edi sonos
(EOD) was tasked with developing a program to collect data
quickly and efficientlyUpon review and discussion, the
department realized that collecting data on paper or in

editable PDF would not provide them with the ability to
effectivelyanalyze data coming in from the field€OD

reached out to me to see what GIS tools and applications could
be used to increase overall department efficiencies for data
collection and analysis.
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Figure 1. Centralized data collection and analysis through ArcGIS Online

Data and Data Sources

data used for this
Enwronmental Operations Divisidihese datasets were
uploaded to ArcGIS Online where they are now regularly
updated and maintained.

Table 1List of data and data sources used in the project

Source

Dataset
Facilities GIS
Inspection Records

Southern California Edison
Field stafttollected

10 ec L

Fleld Data Collection & Analysis using Esri Applicatio

Gavin Jenkins

Masters of Science in Geographic Information Science (MSGISci)
Department of Geography, California State University, Long Beach

The methodology used was to research, design in test
environment, deploy, and obtain feedback. These steps were
used for analysis of the following applications:
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It was decided that Collector's mapsed application was not the best use
due to the lack of control over the attributes that the field users/8een
editing, the users see a full list of all the attributes.

A Survey123 for ArcGIS

Surveyl123 was chosen due to its simple to use,cdenimc application as
well as the abllity to include form logic based on answers in the
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their previous answers in the inspection.

A Workforce for ArcGIS

The end results include Survey123 forms, Operations Dashboard,

and ArcGIS Online web applications (Figurég.3Survey123
forms are usedor simple field data collection. Field staff
preferred its easyto-use and logical interface. Operations
Dashboard is used for inspection results analysis, staff
accountability, and assuring that all inspections are completed
per agency requirements. An ArcGIS Online web application
summarizes outstanding issues as well as giving staff the
opportunity to add additional comments about the issues through
the Smart Editor WidgetThese applications are tied together to
effectively manage and maintain inspection records.
Mahagement is now able to have insights into field operations
and take action to resolve outstanding issues that the field
personnel are reporting.

Workforce for ArcGIS was reviewed, but not implemented due to its
Inability to integrate with Surveyl123 at the timé@lorkforce has since

been enhanced to work with Surveyl123 and the application is now under
review for implementation into a test environment.

A ArcGIS Online

ArcGIS Online was used in two ways: the centralized data platform and
for Web AppBuilder.All Surveyl123 data is stored and distributed through
ArcGIS OnlineThe inspection result data was added through a web
application created with Web AppBuildefhe web application is used for
ISsue tracking.

Operations Dashboard was used due to the simple widgets and interface
that allow staff to interact with the map, data, and widgets to obtain
answers about what is happening in the inspections.
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Figure 2. Methodology approach to each application analysis and deployment

Timeline

DATE PROPOSED PROJECT WORK ACTUAL PROJECT WORK

Project Start: Data Collection Application Project Start: Data Collection Application Analyo y
Analysis
1/8/2017 Survey123 Analysis, Design, and Implemental Survey123 Analysis, Design, and Implementati

2/1/2017 Survey123 Version 1.0 Deployment and Survey123 Version 1.0 Deployment and Feedb
Feedback

3/1/2017 Survey123 Feedback and Redesign Survey123 Feedback and Redesign
3/5/2017 ArcGIS Online Web Application and Operation ArcGIS Online Web Application and Operations
Dashboard Design and Feedback Dashboard Design and Feedback

Survey123 Version 2.0 Deployment and Survey123 Version 2.0 Deployment and Feedb
Feedback

Operations Dashboard Deployment Operations Dashboard Deployment

ArcGIS Online Web Application Deployment  ArcGIS Online Web Application Deployment
5/8/2017 Enhancements of Survey123, AGOL Web Enhancements of Survey123, AGOL Web
Applications, and Operations Dashboard Applications, and Operations Dashboard

Review and Analyze Workforce for ArcGIS ~ Review and Analyze Workforce for ArcGIS
5/22/2017 Complete Test Implementation of Workforce fc Complete Test Implementation of Workforce for
ArcGIS ArcGIS

Complete Workforce for ArcGIS Implementatic Complete Workforce for ArcGIS Implementatior
/ Analyze and Review Navigator for ArcGIS  Analyze and Review Navigator for ArcGIS

Navigator for ArcGIS Proposed Implementatio Revisit Workforce for ArcGIS based on softwart
enhancements
Wrapping up Minor Updates for each Applicatic

4/1/2017

5/29/2017

6/5/2017
6/12/2017 Wrapping up Minor Updates for each
Application

6/17/2017 Completion of Projeetelated Work and Analysi Completion of Projeetelated Work and Analysis

&1 Survey123 for ArcGIS

€©) Hazardous Waste Inspection =

CENTRALIZED WASTE ACCUMULATION AREA
WEEKLY INSPECTION CHECKLIST

Inspection Date *
Friday, June 16,2017

YES NO* NA
te debris, used sorbents, and other materials?

FACLIYMAME Inspection Frequency *

T8 DESCRIFTION Weekl Y
. lsthe accumulation area free of was
. Isthe area free of spills or leaks?

. Areallthe containers in good condition?
. Are container tops/sides free of spillage?

1

2 Inspected By *
3

4

5. Areallcontainers properly closed?

b

7}

8

. Arecontainers completely marked (labeled) correctly? Fac”ity Name *
. Isthe information on the labels clearly legible (readable)?

. Arecontainer [abels readily visible?

9, Arestored/accumulated wastes within allowable accumulation time?
10 Arethe containers compatible with their contents?

11 Areincompatible wastes stored separately or otherwise segregated?

12 Isthere adequate aisle space between containers/rows of containers?

Facility Location

No Location -

Press to capture location using a
map

13, Are secondary containment drain valves closed?
14, Arethearea hazardous waste warning signs present and readable?

15, Isemergency equipment accessible and working properly?

OBSERVATIONS

[TEM  DESCRIPTION *DESCRIGE ANY OBSERVATIONS FOR ITEMS CHECXED “NO'

FES Inspection Rounds Guidance

Figure 3A and B.Original inspection form and Surveyl123inspection form on mobile device
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Figure 5. ArcGIS Online web application and the Summary Widget summarizing
outstanding issues that require follow up
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The end result 1 s actively
collect, manage, andnalyzefacility environmental inspections
throughout the service territory. Rather than collecting data using
a paper form and reviewing each inspection individually,
Surveyl1l230s mo-use applicayon enabtk staffa s y
to quickly and efficiently collect data using their cell phones,
tablets, or laptopsArcGIS Online and Operations Dashboard

are used to analyze the inspection results for completion and
accountability as well as understanding outstanding issues that
need to be addressed.

Results could have been improved with more-démhttesting
before full user deploymenBased on project requirements

and timelines, there was limited time for testing before the first
version of the Survey123 form was deployed. Another way to
Improve the methodology developed through this project would
be to utilize an RDBMS to manage the data more effectively.

Figure 6. An RDBMS can be used to increase data storage, sharing, and management efficienci

Conclusion

Each application that was researched was found to provide
some benefit when collecting and analyzing data. Although not
all applications are used or fully deployed at this time,
Surveyl123, AGOL, and Operations Dashboard are currently
peing used for data collection and analysis and are actively
providing benefit to SCE.

~uture work includes system enhancements based on new
requests such deploying Workforce and Navigator,

Implementing SAP HANA, and creating new forms and
processes. Now that the system is in use at SCE, there are more
team members that would like additional functionality to help
them in their workflows.

The analysis performed can now be used within other
departments within Southern California Edison and can assist
other organizations that face similar problems. This project has
effectively shown that GIS and Esri applications increase
efficiencies and communication between field and office staff
and provide the necessary information to make better decisions.

Submitted in partial fulfillment of the requirements of the Masters of Science
In Geographic Information Science(MSGISci), August 12, 2017
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