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Description:

Hexavalent chromium (Cr(VI)) is one of the primary
contaminants in the 100 Areas at the U.S. Department
of Energy’s (DOE’s) Hanford Site. Various cleanup
efforts are ongoing to remediate this waste site since
the late 1990s. To estimate the effects of these
cleanup efforts and plan future cleanup actions, it is
necessary to analyze Cr(Vl) dynamics in the
groundwater and surface water. The monitoring data
available for groundwater wells and aquifer tubes, as
well as water table levels and river stage monitoring
sampled at 100 Areas, can be used with Artificial
Intelligence/Machine Learning (Al/ML) algorithms to
understand complex hydrogeological processes and
interactions among the aquifers and the dynamic river
stage in the Columbia River. Al/ML algorithms can
leverage high-performance computing to predict the
spatial and temporal distribution of Cr(VI) and also
help in identifying any spatiotemporal relationship in
the dataset.

The overall goal is to couple long-term monitoring data
of hexavalent chromium Cr(VI) with Al/ML models to
identify temporal and spatial relationships of
subsurface chromium transport that reduces
uncertainties in the conceptual site model (CSM).

Objectives:

e Data source identification and pre-processing for
data cleansing, discretization, transformation, and
reduction to ensure data quality.

e Perform exploratory data analysis using state-of-
art statistical methods and various machine
learning algorithms.

e Develop Al/ML models to explore spatiotemporal
relationships of subsurface hexavalent chromium
transport.

Benefits:

e Identify the missing values in soil and groundwater
legacy dataset.

e Extract usable data subset using data filter for
Al/ML implementation.

e Explore spatiotemporal relationships between
various groups for monitoring different well
datasets.

Accomplishments:

e Developed an Al-based algorithm to resolve the
key issue of missing values in soil and groundwater
legacy datasets from 100 Areas, using Prophet
Forecasting Model.
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Adjacent wells identification for regressor
implementation using prophet algorithm

e Deep learning-based anomaly detection system is
implemented using the 100 Area Cr (IV)
concentration dataset. The system utilizes the
LSTM autoencoder (AE)-based anomaly detection
approach.
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Hexavalent Chromium Cr (VI) data availability of wells in

100 Areas

Based on the explored properties of the dataset, a
filtering mechanism is developed to filter the
usable subset of the dataset for time-series
pattern recognition. Analyzed the overall
statistical features of the time-series using metrics
such as cosine similarity and Pearson correlation
coefficient on the filtered dataset.
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Ground water and surface water Cr(VI) time series
similarity with data filter

A method was developed to explore any probable
spatiotemporal relationships between inland
monitoring  wells and  shoreline  Cr(VI)
concentrations using data filter and machine
learning models.




