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Mapping TxDOT’s Right of Way One Segment at a Time
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Welcome!
Drive safely out there, you’re our only hope…
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The Purpose of this Presentation
The goal for this presentation is not to focus on the ROW GIS product, but 

rather the multiyear process to build it. There were two distinct phases to this 

project

• Internal crowdsourcing app to approximate delineations for the ROW

• QC those delineations using reliable sources including TxDOT’s existing 

survey grade ROW, Regrid, StratMap, aerial imagery, etc.
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Start With Some Questions 
How does TxDOT obtain a mapping grade delineation of the Right of Way 

(ROW) on its managed roadways?

• What GIS layers do we currently have?

- Existing delineations where projects occurred

• Dataset will help answer questions related to approximate area, assets in the 

ROW, etc.

• ROW Division has the information, but not in an easy to translate GIS format



6

Connecting you with Texas

Timeline

Nov 

2017

Project plan 

created for 

Row Crowd

2018
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crowdsourcing 

app to TxDOT Jul 
2023

Completed 

Row Crowd 

Effort

Sept 
2023

Begin QC 

Process Jan 
2024

Adopt Updated 

QC Process

Winter 
2025

Complete 

QC 

Process
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ROW Crowd
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ROW Crowd – the beginning
The initial part of the project called for as many users as possible to delineate 

the approximate ROW boundaries. Participants would attended editing sessions 

to learn the process and ask questions. This was an internal effort to TxDOT. 
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ROW Crowd – the beginning
An underlying point layer along the roadway drove the application. Along with 

limited map controls, it provided a focused app for the user.

• The user was presented points at 

random

• Users were taught to use landmarks 

and Google Maps

• No zoom or pan, just draw and go
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The QC Process
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The QC Process
The layer that came out of the ROW Crowd effort was messy and had to be 

organized. 

• The data had to be split

• A unique identifier had to be 

created

• A merge had to occur
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The QC Process
After merges, dissolves, and clips, the ROW QC Edits layer was created.

• More manageable features to 

work with

• Created HWY_CNTY field which 

was the unique identifier

• Split by TxDOT Districts

• The layer was moved to an SDE



13

Connecting you with Texas

ROW QC Team

Matt
Team Lead

Dave
Tech Lead

Leah

Technician

Ryan

Technician

Cody

Technician

Aubrey

Intern

Previous Technicians: Kassandra & Easton 
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The QC Process – first go
The initial QC process involved working with replicas of the data outside of the 

Enterprise Geodatabase (SDE), then merging those edits back into the database.

• Proposed due to latency issues working in the SDE

• Was not ideal due to copying of GDB’s and relying on one individual to 

merge the data back into the SDE

• This process lasted for ~2 months
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The QC Process – figured it out
While the initial QC process allowed the project to start, a better solution was 

needed. Everything changed when we switched to a custom datastore and 

published from our SDE to our Portal. We also setup archiving on the SDE.

• Technicians could now edit a service, instead of needing to create 

replicas

• This was a great workaround to the latency issues faced when working 

straight out of the SDE

• We initially were working out of our test Portal, but migrated to 

production after approval
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ROW QC Data Flow Chart

ArcGIS 
Pro

Publish 
Service to 

Portal

SDE Portal

ArcGIS Pro 
(Editing)

Dashboard

Edits saved back to SDE real time
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The QC Process - strategy 
We developed a strategy and best practices for editing.

• Each technician was assigned a district

• Use existing ROW boundaries, published 

boundary data (StratMap, Regrid), aerial 

imagery

• Follow the routes hierarchy, working 

starting at the top
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The QC Process - strategy 

• Use a STATUS field with domain values (Not Started, Ready for Review, 

etc.)

• Use available editing tools in ArcGIS Pro (Generalize, Edit Vertices, 

Reshape, Clip) 

• Bi-weekly (switched to weekly) edit session meetings to discuss editing 

techniques that worked, issues, or show troublesome areas

• Develop an operations dashboard to show progress



19

Connecting you with Texas

ROW QC Workflow Chart
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The QC Process – ROW QC Dashboard
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FME  
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Can We Use FME to help QC?
YES - four reasons why:

• Able to host on FME Flow

• Setup schedules for consistency

• Sprinkle in Python for some complicated solutions

• FME Flow apps (because I take vacations)
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FME Flow Apps
FME Flow checked all the boxes:

• Easy to work with

• Able to read / write to an SDE & 

Portal

• Reliable scheduling task

• Ability to build Flow Apps to allow 

on-demand automations to be ran
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FME Flow Apps
The Flow Apps we used:

• Retrieve deleted records

- Enter the last known time the record 

existed

- Enter the HWY_CNTY 

• Identity deleted records

- No parameters, simply sends email 

noting HWY_CNTY of record removed



25

Connecting you with Texas

FME Flow Automations
We used automations to:

• Capture progress metrics

• Assign reviewers to routes

• Log edits

• Update the Portal service with completed routes
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FME Flow Automations - Metrics
There was one automation that stood above the rest… 

• Capture progress metrics, comparing previous week to current week

• Auto assigned reviewers for each route marked as ready for review

• Emailed results of progress and assigned routes to QC to the team
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FME Flow Automations - Metrics
Mandatory FME Workbench screenshot… 
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3
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6
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FME Flow Automations - Metrics
We wanted to compare previous week’s miles with the current 

week’s miles. This was accomplished by creating a parameter and 

using it in the reader.
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FME Flow Automations - Metrics
The ability to compare last week’s miles with this week’s miles allowed 

us to show weekly progress to the technicians
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FME Flow Automations - Metrics
We wanted to capture progress metrics to better help predict how 

long the project would take.
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FME Flow Automations - Metrics
We wanted to auto assign reviewers for the routes marked as ready for review. 
Below is an example table of what each technician would see emailed to them.
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FME Flow Automations - Metrics
The reviewer assignments were made in FME using a Python Caller. 
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FME Flow Automations - Metrics
Constructing HTML tables to hold the review assignment metrics. 
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FME Flow Automations - Metrics
A Python Caller was used to construct the emails.

• email_message* was built in previous caller

• slick way to use an object 
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FME Flow Automations – Logs Logs Logs
Show the edits that were made in the last 24 hours.
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Python
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ROW Toolbox
As the project progressed, certain tools to use in ArcGIS Pro were 

requested. We ended up with four custom script tools.

• Save time on clipping datasets for a new district

• Handle intersections and hierarchy assignment

• Save time on identifying topology errors
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ROW Toolbox – EZ Clip (Setup Environment)
An early request in the project was a 

way to automate the clipping of the 

various layers (roads, counties, etc.)

• Input is the TxDOT District layer

• Attributes of Field Name generate 

automatically

• Add vector / raster to be clipped
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ROW Toolbox – ROW Overlap Clip
Later in the project, it became 

apparent that intersections took a 

while to cleanup. 

• The tool takes the hierarchies of 

routes and ensures the highest 

ranked clips the lower ranks

• Developed by our summer intern, 

Easton Moore!
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ROW Toolbox – Identify Shards
An early tool used in the process to 
identify shards (slithers). The tool was 
quick to write and helped with QC.

• Did a good job at finding topology 
issues, but was not perfect

• Provided a feature class with identified 
records and a def query to copy and 
run on the existing feature class 

• Was replaced by the “Check for 
Topology Errors” tool
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ROW Toolbox – Check for Topology Errors
Took existing topology workflow 

(adding feature class, creating the 

rules, validating, exporting) and 

condensed it into four inputs.

• Output is topology errors

• Saved time for the technicians 
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Realtime Edit Log Viewer
A compiled Python .exe that queries 

the database for edits every five 

minutes.

• Gave the technicians the peace of 

mind that edits were being saved

• Leveraged PyInstaller to compile, 

this allowed the app to be ran 

outside of Pro
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Finishing Up / Lessons Learned
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TxDOT ROW – hosted feature service
A feature service hosted on ArcGIS Online and shared with the organization is 
the final product for this effort.

• Built the service in the summer of 2025 and began adding districts as they 
are completed

• Along with the final product of this effort, the service includes TxDOT’s 
existing and proposed ROW layers

• An FME workbench is currently under development to align geometry from 
future ROW acquisitions with the mapping grade product created in this 
effort
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Lessons Learned
This effort spanned over many years, so we had some lessons learned

• Keep the crowdsourcing folks excited to participate

• Don’t be afraid to start with what’s familiar and then switch to what’s 

optimal

• Feature services published with custom datastores is better than working 

directly out of SDE

• Ask the folks doing the editing what would make their life easier, for real, 

bother them “what can I build you?”
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A wonderful  team effort. 

Thank you to everyone who 
participated! 



47

Connecting you with Texas

Questions?
Dave Andresen, GIS Developer

TxDOT, Transportation Planning and Programming Division
dandr2-c@txdot.gov
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