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Permafrost:

Ground that is at or
below 0°C for two
or more consecutive
years.

(Jorgenson et al., 2008)
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Wi RESEARCH LIMITATIONS

* Permafrost * Equipment
configuration Complications

— Expensive drilling _ Cold temperatures
 Large risk of artesian

conditions and long-term
— Remote locations freezing

— Remote sensing can
be expensive and
still requires ground-
truthing



* Majority are
modeling studies

 Few studies are
ground-based

* Many studies
assume simplistic
permafrost
configuration and
flow behavior




| BENEFITS OF ENVIRONMENTAL

» Relatively
inexpensive

* May provide more
insight than water
level

measurements
alone




ASSUMPTIONS

« SUPRApermafrost « SUBpermafrost

Groundwater Groundwater

— Relatively young — Relatively old (longer

— Influenced by recent residence time)
precipitation, — High dissolved solids
evaporation concentration
freezing/thawing, and — Contact with bedrock
SNow melt — More consistent

— Potentially large temperatures (often
seasonal temperature warmer with depth)

fluctuations



& STUDY 1: TANANA FLOODPLAIN

* Contaminant plume « Temperature
from local refinery
leads to extensive .Stable water
monitoring well Isotopes
network

« Complexity of flow,
contaminant found
in unexpected
places



Purple circles
signify where
permafrost was
not encountered
to 60-100 ft
(small circles)
below 100 ft
(large circles).
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STUDY 2: GOLDSTREAM VALLEY
LAKES

* Transport of
subpermafrost CH,
* Two lakes
— Open talik
— Closed talik

* Electromagnetic
imaging
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TRACERS

— Geochemical tracers
 Stable water isotopes
« Conductivity, pH, DO, ORP, alkalinity
- Major cations/anions VIV
— Physical tracers i‘-!-iﬁ :1 g .
* Surface water level g v w w ¥ y
» Pressure heads .- Lol
* Water temperature




B Hammer Core Samples
Piezometers and Samplers
@ Isolated Active Layer Monitor

@ Connected Active Layer Monitor
() Talik Piezometers and Samplers Location
Talik Samplers Location
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Lake Water Isotopes (December 2015 - March 2017)
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Lake Water Isotopes (December 2015 - March 2017)
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Lake Water Isotopes (December 2015 - March 2017)
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Goldstream Lake
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CONCLUSIONS

 Groundwater flow
in discontinuous
permafrost is
complex!

* Environmental
tracers may help
describe flow
dynamics.




CONCLUSIONS

* Flow dynamics in
discontinuous
permafrost plays a
large role in
contaminant and
climate studies
and water
resources!
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