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Contributors

Joel Pumple

* Permafrost Archives
Laboratory Lab Manager

» Stable isotope analysis

Jenna Maccagno
* MSc student

]
« Radon analysis 2 'T
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Darby Burns
* Research Assistant
* Water table mapping

Dave Trew, Walter Neilson, Dave Mussell
* Lake stewardship & enthusiasm for citizen science
*  Water sampling




Lakes of the Carvel Pitted Delta

. * Dozens of small kettle lakes with
unigue ecological value
* Support fish, wildlife and waterfowl
* Recreation

* Threatened by a changing landscape

* How will they respond to
anthropogenic development?

"« Limited information led to citizen-
science water quality surveys from
2021 to 2023

ALMS

*  From “l don’t know” to Idano: How Visiting a Little
Known Lake Instigated a Lake District Survey

Linked} ) NSwA

nnnnnnnnnnnnnnnnn
WATERSHED ALLIANCE




What is the Carvel Pitted Delta?

Legend Deposits of silt, sand and gravel

Sediment thickness (m) Sl ‘ . i . . ; & with hummOCky topography

100
0

e
T

Formed where rivers flowed off
glacial ice into Glacial Lake
Edmonton

Sitting on bedrock
* Horseshoe Canyon Formation

Sediments are up to 100 m thick




What is the Carvel Pitted Delta?

Legend E & * Deposits of silt, sand and gravel

with hummocky topography

o 5
T
@

Sediment thickness (m)

100

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Distance (km)

e Sitting on bedrock
* Horseshoe Canyon Formation

Alberta Geological
Survey data

/== Alberta ﬁ’\
Energy AGS /7 "=

Regulator ALBERTA GEOLOGICAL SURVEY

e Sediments are up to 100 m thick

Hartman et al., 2020
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G roun d Wate r * The Cz_;\rvel Pitted * GW flow directions:

Delta is an area of * East towards Big Lake

|\/| oveme nt groundwater recharge « West towards Kilini Creek

* Downwards into the underlying bedrock

e Legend . . S
Legend - .
- ., - Lake

o, . &
|
L

Sediment thickness (m)

Water table elevation (masl)
100

0 Ll il ¥ F, 5 ’ 750
_ b b Ay ool 650
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* Developing a regional overview of lake
quality

* Lots of limnological data (clarity, T, DO,
chemistry, nutrients...)

* How about some isotopic tracers too!

Survey

Community-based Water Quality

g |
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2
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Stable Isotopes of Water

Heavy water isotopes rain
and snow more readily

* Lighter isotopes evaporate more readily

* Heavier isotopes condense more readily

o  Easy to measurement of isotopic ratio
i (heavy/light; 180/160; 2H/H)

* Very useful in hydrology

i

Light water isotopes
evaporate more readily

WHAT THEY TELL US: How much
evaporation a lake experiences



Stable Isotopes of Water
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Stable Isotope Results
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* All the lakes are experiencing
some degree of evaporation

* Highly variable lake-to-lake, but
consistent year-to-year
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Spatial Trend

Legend

d180 (per mil)
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Water table elevation (masl)
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* Lake-to-lake variability appears to
have a spatial pattern
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Radon

Geologic
Radon
Potential
of Western

* Generated from geological material i

Source geology .

* Widespread in the Western Prairies radionucide content

[ >300 Bg/kg

* Radioactive decay —
° t1/2 =3.8 days 300 km

Stanley et al. (2019)

o
.- \ * Travels with groundwater as a dissolved gas

g

e Enters lakes then degasses to the atmosphere

an indicator of

groundwater connection




Radon Results

Legend : ’
* Average groundwater concentration Rn-222 (8q/) , :
. . ® 05-4 = & o
is 15 Bg/L in the Edmonton area O 4-8 g

® 3-128 \
* Some of the lakes have 8 to 12 Bqg/L [ ke ’
Water table elevation (masl) .
* Again, lake-to-lake variability appears = ’

to have a spatial pattern




Different isotopes, yet a similar pattern

Legend
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Isotope grouping indicates degree
of groundwater connection

Legend
Isotope grouping )
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