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Impact of Permafrost Features on Horizontal Flow

Bottom of Permafrost
+ Channelization of flow

« Redirection of flow due to
shallow permafrost features

Redirection of flow due to
upflow of subpermafrost
groundwater through open
taliks (thawed through regions
in permafrost

Carlson and Barnes, 2011
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Purpose of Study and Justification Groundwater Flow in Discontinuous Permafrost Aquifers

Purpose - Measure the spatial distribution of
vertical gradient in a floodplain talik and identify

depth of the vertical groundwater divide. {
. . Groundwater Table
Justification P e —
— Subpermafrost groundwater recharge
— Contaminant transport Open Talik
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Hypothesized Groundwater Flow in a Floodplain Talik
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Methodology

Measurement Errors

Survey error
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Monitoring Wells Used for the Study
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Comparison of Analytic Solution to Stochastic Solution
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Vertical Flow Direction - Discrete Times
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Vertical Flow Direction - Discrete Times
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Groundwater Flow in a Floodplain Talik

b

Discussion

Permafrost

Vertical groundwater divide

varies between 65 and 90 ft
bgs depending on
groundwater level trend
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Subpermafrost Aquifer Recharge
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Subpermafrost Aquifer Recharge
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Contaminant Dispersion in Discontinuous Permafrost Aquifers

PGy o Discharge of subpermafrost
o y A «————— water into suprapermafrost
portion of aquifer
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Recharge of subpermafrost

‘é‘/ aquifer in floodplain talik
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Contaminant Dispersion in Discontinuous Permafrost Aquifers

LINE NPR09

South WORTZONTAL DESTANGE (FEET) North

(e 1oves Lo & 071 8416908 oeece e [ —
w0t s v 1ot et v

P4 BOLOW RO B9 ACE T

rer ot

Electrical Resistivity Image

Image Credit: ARCADIS, 2013

Celebrating a contwry NI7-207

Summary

L

Permafrost

Small sporadic bodies of
permafrost causing a
downward trending
streamline
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» Derived the analytic solution for the propagation of
symmetrical measurement errors into three-dimensional
gradient calculations.

» Developed a stochastic methodology for propagating
asymmetrical measurement errors into three-dimensional
gradient calculations.

Measured the vertical gradient with depth and identified the
changing position of the vertical groundwater divide at the
groundwater interface with permafrost in a floodplain talik.

Identified areas of subpermafrost groundwater recharge and
discharge.

Identified large scale dispersion processes that resulted in
groundwater contamination reaching the subpermafrost
portion of the aquifer.
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