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Cave Creek, Arizona

Factoids

Cave Creek was originally settled in 1870. It is 
approximately 30 square miles, located north of 
Phoenix. Cave Creek Water is a water and sewer utility 
system servicing approximately 1600 households.

EMS was founded in 1995 focusing on the development 
of engineering accurate digital mapping. 

A leading GIS company in the state with emphasis on wet 
utilities database development and custom software 
deployment.

GIS project started in 2019. Our goal - to build an 
accurate GIS that is functional, scalable and cost 
efficient.

Bad Elf & custom GIS deployed 2020.



Our Challenges

The Town has had various data sources over the years including: 

• Engineering As-Builts
• Previous Engineering Water and Sewer Modeling
• Field Mark-ups
• Various “Schematic” GIS drawings
• Traditionally high-cost associated with field data collection

Town of  Cave Creek employee Shawn Kreuzwiesner expressed that “we’re working with a system that 
is over fifty years old, not built to a municipal standard, and poorly documented.” 



Our Solution

• Create the GIS from the ground up using engineering as-builts against the accurate land base.

• Follow behind with field data validation through observations and GPS measurements.

• Leverage the newest GIS mapping and collaboration technology

• ESRI ArcMap and ArcGIS Pro
• ArcGIS Online via AZGEO
• ESRI FieldMaps for ArcGIS
• High Accuracy GNSS Technology – Bad Elf Flex
• Custom 360 degree Imagery & Object Viewer



One Reality is all that Matters

Control: GDACS set the stage for the Maricopa County Landbase (‘90s).

Parcel Base: Maricopa County parcels georeferenced to GDACS. 

Aerial Base: Maricopa County Aerials fit to GDACS.

Maricopa county has established the reality.

Bad Elf Flex fits that reality!
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BikeRAC
Rapid
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Collection

EcoMotion eBike with approximately 8 hour range!

Bad Elf Flex, iPAD, & GoPro 360 Max mounted on bike.
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Bad Elf Track

GoPro 
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Collect Raw Field Points

Edit in Esri Ecosystem

Deployment in EMS 
WebMap
(ESRI Javascript custom viewer)

In Summary

A better GIS by leveraging the “best in breed software” and GNSS technology!



Bad Elf Observations

USGS Datasheet
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Analysis & Results

“Cost. Traditional market research exemplifies that a traditional registered 
surveyor would charge between $80 and a  $100 dollars per field-collected 

point. Using this math, The Town of  Cave Creek estimated that they would 
have to spend about $350,000.00 to complete this project! However, with 

EMS’s innovative geospatial solution, the project cost dropped to just over 
$15,000.00.”



The Geoholics

Episode 065 - https://thegeoholics.com/
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