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Technology Development and Deployment Road Map
Technology Development and Deployment Road Map
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Climate Resiliency and 
Long-Term Surveillance 

of Disposal Cells



DOE-LMis responsible for the long-term surveillance and 
maintenance, property management, land use planning, 

and community assistance for 101 sitesin the United 

States and the territory of Puerto Rico.

Objective

FIU current main goal is to evaluate the feasibility of utilizing traditional
Å remote sensing, 
Å geophysical technologies, and 
Å state-of-the-art sensory 
for cost-effective site characterization and monitoring of existing conditions at the LM'sdisposal cells.

Relevance

/ƻƴǘǊƛōǳǘŜ ǘƻ Dƻŀƭ п ƻŦ [aΩǎ нлнл-2025 Strategic Plan: ά{ǳǎǘŀƛƴŀōƭȅ ƳŀƴŀƎŜ ŀƴŘ ƻǇǘƛƳƛȊŜ ǘƘŜ ǳǎŜ ƻŦ ƭŀƴŘ 
ŀƴŘ ŀǎǎŜǘǎΣ ŀŘŘǊŜǎǎƛƴƎ ǎŜǾŜǊŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎΦέ



2017 Erosion Issues in the Mexican Hat Disposal Cell at Utah

The cell occupies an area of 68 acres.

The site is also the location of a 
former uranium ore processing mill. 

A total of approximately 3.6 million 
cubic yards (4.4 million dry tons) of 
residual radioactive materials were 
stabilized in the cell.



The disposal cell is designed to be effective for at least 200 years

Erosion discovered in 2017 

ά¢ƘŜ ŜǊƻǎƛƻƴ ƻƴƭȅ ƳŀƴƛŦŜǎǘŜŘ ƛǘǎŜƭŦ ƻƴ ǘƘŜ ǎǳǊŦŀŎŜ ŀǎ 
slight depressions where the rock cover had subsided 

ƛƴǘƻ ǘƘŜ ǾƻƛŘǎέΦ

Subsurface Erosion



Potential Causes
Construction issues including the use of dispersive clays in the interbed layers between
the radon barrier and the overlying rock cover. 

However, LM does suspect climate change is a contributing cause. 

ά5ŜǎǇƛǘŜ ǘƘŜ ǎƻǳǘƘǿŜǎǘ ¦{! ōŜƛƴƎ ƛƴ ŀ ǘŜǊǊƛōƭŜ ŘǊƻǳƎƘǘΣ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇǊƻƧŜŎǘƛƻƴǎ
that precipitation events will be more intense is showing up in the meteorological 
ǊŜŎƻǊŘ ŦƻǊ ǘƘŜ ǎƛǘŜΦέ

During short, intense rainfall events, the rock cover essentially plays little role in slowing runoff. 

Rounded cobbles instead of angular rock probably may
also, be a factor since water runs off them and into 
interstices faster than angular rock. 

hǘƘŜǊ [aΩǎ ǎƛǘŜǎ Ƴŀȅ ƘŀǾŜ ǎƛƳƛƭŀǊ ŦŜŀǘǳǊŜǎΗ 

Typical cell cross section



Non-evasive Techniques for Evaluating Disposal Cells

άLƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ŜȄǘŜƴǘ ŀƴŘ ŘŜǇǘƘ ƻŦ ǎǳŎƘ ŜǊƻǎƛƻƴ ŦŜŀǘǳǊŜǎ ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ Ǉǳƭƭ ōŀŎƪ ŀ ƭƻǘ ƻŦ ƳŀǘŜǊƛŀƭ
since ƛŦ ǘƘŜ ǊŀŘƻƴ ōŀǊǊƛŜǊ Ƙŀǎ ōŜŜƴ ŜǊƻŘŜŘ ǘƘŜǊŜ ƛǎ ŀ Ǌƛǎƪ ƻŦ ǊŀŘƛƻƭƻƎƛŎŀƭ ŜȄǇƻǎǳǊŜΦέ 

Weather Trend Analysis
Public available datasets

Simulation
Hydrological modeling
Geomechanicalmodeling

Digital Twins

Sensor Fusion
Lidar
3D Cameras
Video
Environmental Data
Photogrammetry
Ground Penetrating Radar

Autonomous Mobile 
Platforms
Ground and Aerial
Terrain risk-awareness
Informative Path Planning

Data ά¢ƛƳŜ aŀŎƘƛƴŜέ
Automate change detection over time
Machine Learning
GPU

Immersive Inspections
Virtual Reality
Augmented Reality



Aerial Platforms



LiDAR

Delivery Platform + Sensory + Applications

Current WorkDeployed

Thermal

RGB

Multispectral

Aerial Lidar and Photogrammetry Mapping

Onsite UAV surveys?

Å Centimeter-level precision 
Å Cost-effective
Å Meaningful data at your disposal
Å Broad custom-built sensory
Å See beneath the surface
Å Automated data collection
Å Machine Learning historical change
Å Data-driven decision-making



In-house Lidar System



In-house Lidar System



In-house Lidar System



The Rifle disposal cell is roughly triangular 
and measures approximately 3,000 feet 
on each side; the cover encompasses an 
area of 71 acres. 

About 3.5 million cubic yards of 
contaminated materials with a total 
activity of 2,738 curies of radium-226 are 
encapsulated in the cell.

2021 Rifle Disposal Cell Deployment at Colorado

Erosion issues in disposal cells?



Deployment Preparation
Å Aviation safety plan submition

Å Obtain pilot license

Å Perform safety briefings

Å Flight mission Inspections

Å Conduct pre/pos flight checklist

Å Act as Remote Pilot in Command 

Å Delegate and instruct flight crew



2021 Rifle Disposal Cell 
Deployment



2021 Rifle Disposal Cell Deployment



wƛŦƭŜΩǎ 5ƛƎƛǘŀƭ ¢ǿƛƴ 



wƛŦƭŜΩǎ 5ƛƎƛǘŀƭ ¢ǿƛƴ ŀƴŘ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭ 

Å 5,266 high-resolution 
aerial images

Å One week survey

Å Crew of four

Å High liabilities

Å Restrictive FAA  
regulations

ÅWeather constrains

Å Extreme heat

Erosion analysis using potholes detection and Machine Learning 


