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Presentation Content

¢ David Trew — Personal and professional
background

¢ Origin of current project (2018 and 2019)
¢ Ihe Carvel Pitted Delta

¢ 2020 project work completed

¢ 2021 project proposall and partners

¢ Future considerations



Background

¢ Born and raised in Port Hope, Ontario

¢ Education: University of Guelph

» Ministry of LLands and Forests, Ontario

¢ Strathclyde University, Glasgow

¢ Scottish Marine Bielogical Assoeciation, Oban
¢ Fisheries Branch, Alberta Lands + Forests

o Water Quality: Branch), Albertar Envirenment
¢ North Saskatchewan Watershed Alliance












Walton Street
awash with
flood water.




Canada’s First Watershed
Management Plan (1942)
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dunstaffnage marine research laboratory
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scottish marine biological association







Alberta Lake Studies — Brief History

¢ Dr. R. B. Miller (U. of A.)

> Preliminary Biological Surveys or Alberta
Watersheds” (1949)

o Dr. M. Paetz (Fisheries Branch), Dr. J. Nelson (U. of A.)
> Fishes of Alberta” (1970)

¢ Provincial fisneries biologists collected basic lake
Merphometn/ and water guality, data during regional
HSAERIES SURVEYS and as part of the “CLI-ARDAS
programs (1960s-70s)
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Edmonton Journal - February 13, 1970
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Edmonton Journal - May 12, 1970
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“We carry the latest fishing equipment... Geiger counters, mercury

phosphate level indicators...”




The Baptiste Lake Study
1976-79

¢ Crisis at lake: too much
development already

S ¢ GOA needed a "model”
: to predict effects of:
watershed development

5 ¢ Intensive study ofi lake
_mem 98 gnd Watershed nutrient
=y Y sources, phytoplankton
. ecology, hvareleay,

T paleslimnoelogy.



Reprinted from Réimpression du

Canadian Journal
Journal canadien
o Fisheries des SCIENces
ana AQuatic halieutiques
Sciences s aquatiques

Evaluation of the phosphorus—chlorophyll relationship for lakes
off the Precambrian Shield in western Canada

E. E. PREPAS AND D. O. TREW
Volume 40 ® Number | ® 1983

29=35

Can ad'é' . Government of Canada  Gouvernement du Canada
Fisheries and Oceans Péches et Océans

Printed in Canada by K.G. Campbell Corporation
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Figure 2 Sensitivity of Alberta lakes to acidification as
determined by alkalinity values.
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Atlas
of Alberta




Integrated Watershed
Management Plan

for the North
Saskatchewan River
in Alberta

North Saskatchewan Watershed Alliance



Vermilion River Watershed
Management Plan

Prepared by the Vermilion River Watershed Management Project Steering Committee

on behalf of the North Saskatchewan Watershed Alliance




~2~ North Saskatchewan Watershed Alliance

Mayatan Lake State of the Watershed Report

August 2012




~2~ North Saskatchewan Watershed Alliance

Mayatan Lake Watershed Management Plan

July 2016




~2~ North Saskatchewan Watershed Alliance

Jackfish Lake
State of the Watershed Report

April 2016




2~ North Saskatchewan Watershed Alliance

Isle Lake and Lac Ste Anne
State of the Watershed Report‘

May 2017




/\\,NORTH SASKATCHEWAN WATERSHED ALLIANCE

Hubbles Lake
State of the Watershed Report

December 2018




Use the Watershed Approach!

POINT FLOWS NON-POINT ATMOSPHERIC
SOURCES SOURCES DEPOSITION
"PROCESSING*“

IN WATERSHED
AND WATER BODY

WATER QUALITY




Retirement - 2018




The 2020 small lakes survey started with an
iIntroduction to “Lake ldano” in 2018...
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‘| ake ldano”

¢ [he landowner expressed interest in the protection of
this unigue, unnamed lake

o Initial inspections of the lake and its watershed were
carried out in summer 2018

¢ No previous water guality data were available

> Preliminary lake sampling was conducted by ALMS in August
2019

> Ihe unigue clarity: of the lake and its extremely low
nutrient/algal concentrations prompted much further
discussion

> Iihe lake also had a contintious outilow, wWhich suiggested a
potential groundwater influence
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Satellite and 2020 drone Images
suggested that the lake was also fed
three upstream “fens
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Preliminary samples taken in August 2019
with Brad Peter, E/D, ALMS

Fascinating results...

Are there other similar, unstudied lakes In
the Steny Plain Regien?



Regional Setting

All lakes in this survey are located on the post-
glacial landform known as the “Carvel Pitted

Delta™ which is located north and west of Stony.
Plain, Alberta

Most off these lakes and thelr Watersheds are
alSe part of the larger Sturgeon River \Watershead



The North Saskatchewan River Basin:

Twelve Subwatersheds
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Sturgeon River Watershed: Municipalities

Settled Areas

Indian Reserves
Barrhead County No. 11

Edmonton
B Lac Ste. Anne County
Parkland County

Sturgeon County

0 25 5 10 15 20
- — s Kilometres Westlock County




Sturgeon River Watershed: Natural Regions

Boreal Forest Natural Region

Central Mixedwood

Manawan
‘ L’ake
Dry Mixedwood A
Dead_m—‘mLake
Parkland Natural Region Dechaine &
Lakef g
Central Parkland (BardiLake E‘» le g,
Watter, %3
Lake
 J
Birch L'#e H,i{s( 68
Lake, 3 3
! %0 .. )
GladiLake

Wy
Round'Lake creek, Bie

Lake,

1:400,000

0 5 10 15 20
I I ] km \




Sturgeon River Watershed: Land Cover

Land Cover Class

Grassland

Pasture and Forages
Shrubland

Urban and Developed
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Sturgeon River Watershed: Topography
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The Carvel Pitted Delta

Carvel Pitted Delta

An area of hilly terrain indented by small kettle
lakes and wetlands, the only geomorphological
feature of its kind in central Alberta.

Yellowhead Highway 16

Yellowhead Highway 16

&amcd from Parkland County’s Environmental Conservation Master Plan 2014

Spruce Grove

silty soil and steep slopes makes it difficult to use for large

agricultural production. It is, however, popular with people

wanting a rural get-away, because of the pastoral,

undulating landscapes, wildlife watching opportunities

and convenient fishing spots.

J




The Carvel Pitted Delta

10 20 30 40

Electrical Resistivity at 0 m depth (Ohm - m)
Source: Fugro Airbome Surveys and Larch Consulting Lid, (2015)
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The Carvel Pitted Delta

More information on this post-glacial landform
and its unigue hydrogeology can be found in
the following NSWA technical report:

Summary: of Groundwater Conditions in. the
Sturgeon: River Basin (Alex Oiffer, 2019)

AttpS://WWW.ASWa.ab.Ca/resource/groundwater-
conditions-sturgeon-river-nasiny



Information Review — Spring 2020

¢ [he total number of small lakes in the Stony Plain
region was estimated from 1:50,000 NTS maps
(83 G/9, 83 G/8, 83 H/12
> 26 small, named lakes were identified on the maps
> Over 65 small, unnamed waterbodies were also
identified
¢ Preliminary: review: off historic water gquality. data

> Data for 7 named lakes were published by Prepas and
Trew (CIJEAS 1983)

> Some off these 7 lakes were also) investigated by UL of A.
graduate students:in the mid-late 1980s

> Eive named lakes have been sampled by ALLMS iR’ recent
\Vears

> 14 named lakes and 65 uUnnamed Waterboedies may: Not
nave any  water guality orthyvadrelogicaliinfermation



Named Lakes (26)

¢ Atim ¢ Johnny’s
+ Bell » Kettle

¢ Byers ¢ Longhurst
¢ Cameron ¢ Mayatan™®
¢ Chickakoo™ ¢ Mere

» Cottage ¢ Little Mere
¢ Eden* ¢ Mink*

¢ Gerharts™ ¢ Muir=s

¢ Gladu ¢ Sauer™

s Glory ¢ Soldan

¢ Flasse™ ¢ Spring™
s HUubbles™ ¢ Star™

% JaCKIIShFE o Whale

=(Various/limited Wordata available)



2020 Survey Lakes

Unnamed Lakes
¢ PL1 (Lake Idano)

¢ PL2 (Pete's Pond

¢ PL3 (Troudt Lake

¢ PL4 (Roil LLake Mid)
¢ PL5 (Roil Lake South)
*

>

v

Named Lakes
¢ Gerharts Lake
¢ Little Mere Lake
¢ Chickakoo Lake
¢ Sauer Lake

PLE (Kinsey Cove)
PIL7- (McMoerran: Lake)
PIEST (NEellsen’ Lake)
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The 2020 Sampling Team:

Alec MacDonald
Dr. Konstantin Von Gunten
Caleb Sinn
David Trew
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Acknowledgements and Technical Support

¢ Alberta Lake Management Society
> LLakeKeepers Program (Caleb Sinn, Brad Peter)

+» University of Alberta
» Dr. Dan Alessi, Dr. Konstantin Von Gunten

¢ \/olunteers and Contributors

> Alec Macbonald, Walt Neilson, Jennifer Regier, Eric
Neilson, Mike Myshak:, Alex Oiffier

> Field logistics, data prep, mapping, photos, technical
adVice



The 2021 Lake Survey Project

¢ Late winter [DO] surveys conducted on 18 lakes
¢ Refer to project outline for summer plans (~25 lakes)
¢ Funding and in-kind support received from

— |L.and Stewardship Centre of Canada

— Alberta Lake Management Society:

— Stony Plain Fish and Game Association

— Mayatan Lake Management Association

— North Saskatchewan Watershed Alliance



Photos of the study lakes









¥ ;," Ky (%
TIPS e A TLY BN oy






















g
Y

3

=

4

i














































W=

YN
L ==




g

Rl (L
% A\8 LS




-
W

7

- W i B
{C—ﬁ.a—A‘-|,'ﬂ“‘:1||v,l!|“;v W/ AY
! \fi
AL MR
o | (AN A
) VR RO
™ Y]

g



























7







SRR 8 W8

AN sl A e R T i W""' F"“‘" N B b






A few local inhabitants
























Preliminary Results and Observations




Historic Lake Level Trends

Eight small lakes in the region have long-term hydrometric
stations (1968-2020) managed by AEP

When plotted on a comparative scale most lakes displayed similar
trends over the period of record:

> lLake levels increased from the late 1960s to the late 1980s

> Ihe 1990s appear to be a transitional period

> Lake levels have declined since the early 2000s
Actual levels (lllustrated for Jackfish Lake) also reflect
precipitation and temperature data recorded at the ECCC
Weather Station'in: Steny: Plains:

> Iihe 1960s te 1980s were somewhat cooler and wetter

> Iihe 2000s have been warmer and drier

Springl Lake has a Ionger pErod off Fecord and SNOWS anl earlier
decline inrlake levels - from the'late 19505 to the late 1960s



Historic Lake Level Trends for Regional

Lakes (1968-2020)
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Lake Level Trends at Jackfish Lake

Compared with Climate Data (1968-2020)

s |3 ckfish Lake Levels Annual Precipitation & Annual Temperature
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Lake Level Trends at Spring Lake

(1937-2020)

Spring Lake
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Suggested Next Steps

¢ Sample lakes in February/March 2021 to evaluate
oxygen conditions and winterkill risk

¢ Expand survey of small lakes during summer 2021 and
upgrade the existing water guality. data base

¢ SUummarize available information on watershed
conditions and hydrelogy.

o Continue torpromoete public education and’lake
stewardship



The 2021 Lake Survey Project

¢ Late winter [DO] surveys conducted on 18 lakes
¢ Refer to project outline for summer plans (~25 lakes)
¢ Funding and in-kind support received from

— |L.and Stewardship Centre of Canada

— Alberta Lake Management Society:

— Stony Plain Fish and Game Association

— Mayatan Lake Management Association

— North Saskatchewan Watershed Alliance






