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Failure Rate of AESRD Surface and Contamination Audits (GoA, 2010)

Alberta Environment/SRD Surface Audits 2003 to 2011 “

Alberta Environment/SRD Contamination Audits 2003 to 2011

Source: Polet M., Powter, C. 2012. Phase Il Assessments and Phase lll Remediation; A Brief
History. RemTech Presentation.




METHODS

Monte Carlo Simulation
* Run thousands of simulations to
estimate error with different sampling
intensities
Randomly generate a contaminate plume
using spatial interpolation
- IDW
» Kriging
« Machine learning with a Euclidean
Distance Matrix
Map the plume with machine learning
model (Behrens et al. 2018)
9 sampling grid intensities ranging from
10% to 50% of the max distance
90,000 simulations run in total

Behrens, T., Schmidt, K., Viscarra Rossel, R. A., Gries, P., Scholten, T., and MacMillan,
R. A. 2018. Spatial modelling with Euclidean distance fields and machine learning. Eur. J.

Soil Sci. 69: 757-770. doi:10.1111/ejss.12687.

~«flMaapera



RESULTS

0 . - ] P
10 " T _.,e-""f
15 ._-’__ o

L--d at2fz 7

dat2$y

~«flMaapera



RESULTS

- - o .

e
e

o o W w ow o e

L

LT T T T,

U”.l._-l.l. e

Maapera



RESULTS

dar?§ 0
dat2$x 70 ¥y 5

—Frssriinn

| el L I‘:':“

sanndtiilh

| LorertPINNNVVWAY o
I ey

| eyl

Ill"r"!;

Il-hrfjff




RESULTS

|

fegenn TR |
drili!l!tliii+|
e L T T

e L T T

Heabanpinggnes
Earli g g |

dat?%z

~aflMaapera



dat2$z

RESULTS

5 10

Fhe Fas Sieg Teug wm W &
"

- —
e EE Fag ey S8 8

el

= %% 5% 'lll.'-‘q.'n.'i.rfi R R T A ]
| LR e L

= Eagt ey ey teey e e S
LR e L LR B e e

B L LT T T B

T

S T o bt e Y

PR S

~aflMaapera



1=

375~

Raabve =mor %)
b

075 -

0000 -

RESULTS

 Mean error: e(O.7055-0.4613*In(points))
R?= 0.97, p<0.001

Hurmber of Samples
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RESULTS

How can we use these results to determine how
many data points to collect?
e Mean error: e(0.7055-0.4613*In(points))
« R2=0.97, p<0.001
» Remediation cost of $120 per m3
« 2014-2017 OWA Average
« Conventional laboratory analytical costs
« $50, $75, $100
* Quantitative field data with reflectance
spectroscopy
« $5, $7.50, $10
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Total Data and Plurme Error Cost (E)
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 EXxcavation

100 m3
50 data points

« Phase Il ESA

34 three meter
boreholes

500 data points
2 days of field
work

Area — 0.3 ha

H3o) s

FEASIBILITY
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CONCLUSION

« The collection of less than 25 samples for plume characterization leads
to low confidence in accurate plume characterization
« 90" percentile error of 100% observed in this simulation.

» Without a priori knowledge of the size and heterogeneity of the plume,
professionals engaged in characterizing contaminant plumes should
anticipate the collection of hundreds of data points for accurate plume
characterization.

« With the availability of lower cost sensor data for a range of soll
contaminants, the collection of these volumes of data is now possible.

=aliM



ACKNOWLEDGEMENTS

Thank you to Dr. Sylvie Quideau and Mr. Chris Powter for providing valuable advice on this work.

QUESTIONS?

~aflMaapera



Maapera Analytics Inc.

1-780-263-5770
PO Box 22682 Southbrook
Edmonton, AB, Canada
T6W 0C3

Graham Kawulka Preston Sorenson
gkawulka@maapera.com psorensoNn@maapera.com



