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Site Needs:
• Develop machine learning tools to automate the monitoring and forecasting of 

contaminant transport dynamics at the Savannah River Site (SRS) F-Area to support 
DOE-EM’s goal for long term monitoring of contaminated groundwater sites.

Objectives:
• Develop data exploration tools for understanding the spatial and temporal distribution 

of the F-Area dataset.
• Develop a spatial interpolation approach for estimating a plume.
• Examine proxy variables at the site.
• Development of the AI/ML based system to perform predictive analytics. 

Photographs of the SRS F-Area

Site map of the SRS 
F-Area



Subtask 8.4: Data interfacing module development for the AI/ML System

FIU Year 2 Research Highlights:

• Data interfacing module 
development for the AI/ML System

• The sensor data from the ALTEMIS 
project will be available through an 
application programming interface 
(API) called HydroVu API

• Sensor collected variables will be 
water temperature, pH, specific 
conductance, and the water table 
(depth or DEPTH_TO_WATER)

• To ensure that a reliable system is 
established for holding the latest in-
situ sensor data, a SQL Server 
Database was created.

• Once this data is secured on the 
database, it can be accessed from 
other systems and machine learning 
algorithms.

In-Situ Sensor Database in SQL server



Subtask 8.5: Development of the AI/ML based system to perform predictive analytics 
using datasets containing time-series and imagery data from sensors
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Sensor collected variables:

pH
specific conductance

water temperature
water table

…

Contaminants:

uranium-238
iodine-129

tritium
…

well

FIU Year 2 Research Highlights:

• Predict contaminant concentrations using sensor collected variables using Deep 
Learning (DL).



Subtask 8.5: Development of the AI/ML based system to perform predictive analytics 
using datasets containing time-series and imagery data from sensors

well

FIU Year 2 Research Highlights:

• Predict contaminant concentrations using sensor collected variables using Deep 
Learning (DL).



FIU Year 2 Research Highlights:

• Machine Learning (ML) model’s prediction 
of contaminant concentrations using 
sensor collected variables

• As is evident in the MSE results, kernel 
ridge regression performed the best giving 
an error of 0.0016 on the testing set.

• The prediction matches best the actual 
concentration in the plot. 

• Although the results are according to the 
metric used for evaluation, most of the 
models did not generalize well on the 
training or the testing set which is 
assumed to be due to single feature used.

Training and testing predictions of each ML Model

Subtask 8.5: Development of the AI/ML based system to perform predictive analytics 
using datasets containing time-series and imagery data from sensors



Subtask 8.5: Development of the AI/ML based system to perform predictive analytics 
using datasets containing time-series and imagery data from sensors
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FIU Year 2 Research Highlights:

Training and testing predictions using DL method

• Deep Learning (DL) model’s 
prediction

• Time series plot of the train and test 
predictions shown in Figure. 

• The two best predicted wells, 
FSB120D and FSB 99D (0.003397, 
0.004078 respectively) have test 
prediction and true values close to 
one another.

• Training predictions follow the true 
values which indicate that the 
network was learning on the input 
data, but overall performs poorly on 
the testing data.

• The model needed to go deeper in 
order to generalize. 



Task 8

FIU Year 3 Projected Scope

• AI System interface: 
• The AI system interface will be fine tuned according to the sensors’ 

data streams following the completion of the sensor network 
deployment under the ALTEMIS project.  

• AI development for QA/QC and predictive analysis:
• Further developments of the Machine learning and Deep learning 

algorithms from the multi-sensors data stream from the sensor 
network under the ALTEMIS project.
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Thank You! Questions?
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