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Overall 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 time 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.

» Develop a sensor placement optimization approach for identify a subset of
wells that captures the overall plume dynamic.




FIU Al for Soil & Groundwater Data (SRS F-Area)

Applied Research _ _
Center FI U Year 1 Res earc h H I g h I I g h ts FSB 98C - SPECIFIC CONDUCTANCE N
« Trend analysis W N ——
: : - e N e,
e Correlation analysis o~

* Preprocessing/Transformation functions
(interpolation etc.)

log-Concentration (uS/cm)
!-J (5]
L) w
uwn [ =]

* Insightful visualizations pe RO
R o A

» Spatial estimation

FSB 95DR_correlation

 pyLENnM - Python package for Long-term
Environmental Monitoring

047 -0.67 -0.63 -0.68

FSB110D - TRITIUM : T ! 1
. "-_‘,",J 1 H 0.45 0.45 0.50

m-uu ]
j |- NIUM-238
2 |
" a7 .

w

B

Lower confidence: 2012-02-06
Prediction: 2013-09-28
Upper confidence: 2015-05-25

2013-09-28

38

e e e e - ———

log-Concentration (pCi/mL)
()

-

WICTANGE

0 3
1988 1992 1996 2000 2004 2008 2012 2016
Years




FIU Al for Soil & Groundwater Data (SRS F-Area)

Applied Research

Center FIU Year 1 Research Highlights:

4.225
* Trend analysis 120E
) _ E 3.6820 4175
 Correlation analysis 2 g
< 4.150 »
* Preprocessing/Transformation functions E”;ﬁm 4125 5
(interpolation etc.) 5 -
 Insightful visualizations 4075°
3.6810
« Spatial estimation easing (NADSDm x10°
 pyLENnM - Python package for Long-term
Environmental Monitoring
Dataset: Time ranges (TRITIUM)
2020
20161 . : . ' TI T ' 43
20121 1 I ' |! ll l ! ! ' | E
2008 ¥ | 11T 3“3
5 2004 : ' ; g " " 2%
2000 : u;' | I g
1996 i U I I - 'S
o IR |
O ggsefadcriiascssiediasio dsiadiiiiacs disdy s

Well (count: 74)




FIU Alfor Soil & Groundwater Data (SRS F-Area)

Applied Research

Sl PyLEnM package:

Data exploration &

transformation functions: Visualization functions:
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Spatial Estimation:
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Regression

Trained on:

X = coordinates & elevation at wells
y = concentration at wells

Predict on: entire site coordinates

Gaussian Process

Trained on:

X = coordinates at wells

y = regression residual
concentration at wells

Predict on: entire site coordinates
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» Explored proxy variable relationships.

* Observed a consistent correlation between Specific Conductance (SC)
and Tritium (R? above 0.8).

« Spatially estimated Tritium by using the in-situ parameter SC.
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 The main idea of the optimization is to
minimize the overall error (MSE) between the
high-quality reference field and the spatial
interpolated map with the 15-20 subset wells.
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(Multiple timesteps)

e Majority voting approach to capture multiple —
parameters (8 analytes) and multiple time steps. f g —
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 Results:

« 'FSB 97D', 'FSB 95DR’, 'FSB 78, 'FSB126D", L
'FSB130D', 'FSB 79", 'FEX 4', 'FSB 99D', 'FSB
91D 'FSB118D', 'FSB124D", 'FSB128D" [———
'FSB135D', 'FSB132D', 'FSB138D'

« ALTEMIS Team chose:
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Rank _ wellname | W/O preset Run 1 [Count) WO preset Run 2 [Count] WO preset Run 1 (%) W/O preset Run 2 (%] WO preset AVGERAGE .
1 FEX & 30 i 26 93.75% 81.25% B7.50% Strontium-90
2 F5B135D 24 24 75.00% T5.00% 75.00%
3 FSB 910 24 0 75.00% 62.50% 68.75% H
4 FSB 920 2 0 75.00% 62.50% 68.75%
[ FSB1260 2 n 68.75% 65.63% 67.19%
: :Ss:l:ig zlg :: :gx :;m :m GP prediction: 20 selected wells
8 FSB 83D 22 16 68.75% 50.00% 59.38% Raference Field: 72 wells g 2004-D1-18 to 2004-02-29 .
9 FBI 17D 19 16 59.38% 50,00% 54.69% 20
10 FSB1320 16 19 50.00% 59.36% 54.69% —
1n FSB130D 18 16 56.25% 50.00% 53.13% bl
12 FSB 990 0 13 62.50% 40,63% 51.56% 10
13 FSB 970 17 16 53.13% 50.00% 51.56%
14 FSB1280 14 19 43.75% 59.38% 51.56% oo
15 FSB 79 16 16 50.00% 50.00% 50.00% 0o
16 FSB1120R 12 0 37.50% 62,50% 50.00%
17 FSB 95DR 15 16 46.88% 50.00% 48.44% g
18 FSB 98D 12 19 37.50% 59.38% 43.44% 10
19 FSB1360 1 20 34.38% 62.50% 48.44%
20 FSB1180 17 13 53.13% 40.63% 46.88%
F1 FSB1380 13 17 40.63% 53.13% 46.88%
22 F5B 78 17 12 53.13% 37.50% 45.31%
1 FSB1370 15 14 A6.BE¥% 43.75% 45.31%
24 FSB104D 12 16 37.50% 50.00% 43.75%
25 F5B 94DR 15 11 46.88% 34.38% 40.63% :
26 FOB 13D 11 15 34.38% A6.88% A40.63% - i
7 FSB1200 12 13 37.50% 40.63% 39.06% U ranium 238 Time
28 FSB1340 1 14 34.38% 43.75% 39.06%
29 F5B133D 10 15 31.25% 46.BE% 39.06%
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