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Executive Summary

Residents living around Hubbles Lake have expressed concern regarding the healituendffthe
lake.Their greatest concern is the effect of future development @edmpact on lake water quality.
Seeral resdents haveformed the Hubbles Lake Stewardship Socig#y. SS}o promote ecological
stewardship andsustainability.The purposeof this report is toprovide a summary oéll available
environmentaland ecologed information for Hubbles Lake anits watershed. By providing a
current stae of the watershedand dentifying krowledge gapsthis reportestabliskesa benchmark
from which future stewardship and planningtiativescanproceed.

HubblesLake igregionally urique. The lake is small, buery desp, with severak5-30m potholes
Theclear waters are protected from wind, as the lakesurrounded by hills andlee cover. Thse
conditions have producedvery defined thermally stratified layers within #hlake, consisting of
cooler water with no disolved oxygemat the bottom of lakeand warmer oxygenated wateat the
top of the lake.Theselayers are also defined by diffag levels of Phosphorus and Chloroplaylbf
which both are found at higheroocentrations in the lowest layer. Beaae thee biodemical
resour@s are found at the bottom of the lake, treeis low overallproductivity in the lake, resulting
in an absace of algal blooms, producing clearer watetgjt also creating an inhabitable
environment for most fish speciesThelake isonly able to supporsmall populations of fishike
Northern Pike and Yellowerch that require less oxygen timaother fish speies. The overall
biodiversityin thisMesotrophiclake is quite low; howeveetailed biodiversitysurveysare needed

TheHubbles lake watershed lies in the Dry Mixedwood natural sagion of AlbertaThe landscape
is chaecterizedby hummockyterrain, which produceselatively smallvatersheds for pothole lakes
within the landform of the Carvel Pitted Dedh. The effective drainagearea (EDA that contributes
runoff to the lake is a smalll.6 kn? region directly surrounding the lak@he lake hasmstream
inlets or outlets but has some interaction with groundwater. Thereforee thater entering the lake
is primarily from runoff and direct input ofprecipitaion from the EDA The underlying soil and
sediment are very permeablewhich is a gooaharacteaistic for groundwater rechargehowever, it
also places the groundwatexquifer at risk for contamination by surfacectivities. Vely little is
known about the direct connection between groundwater and thke Both the groundwater
aquifer and lake elevmn levels havebeen dropping consistently over the past 30 years. This trend
is consistent with changes irlimate that have caused elevated tengratures and decresed
precipitaion over the same time period.

The land within the Hubbles Lake watersheak tbeen highly developed, most densely around the
lake perineter for private resdences andresorts. Development has phced a geat amount of
pressure on theiparian area by removal ofriparian vegetatian, and loss ofwetlands It has been
estimated that40% of the shoreline has beeeveloped andess than 50% of the riparian aréa
intact. Becausehealthy riparian aras prodwe many ecosystem services including eosion
prevention, filtration of water contaminans, infiltration of surface water to groodwater, and
habitat for wildlife, restoration and protection of this area is ofhighest priority for future
managementand stevardshipactivities. The lakecurrently has good water quality, and to protect
that, a healthy riparian area is needed.

I Tamsin blue can be foundn the Glssary
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Introduction

Hubbles Lake ia beautiful, clear, potholedkesituated south othe Yellowhead Highway
(Highway 1&between Range Roads 13 and jList west of Stony Plajiin Parklaa County
Alberta. Characterzed byfour deep holes25 to 30 netersin depth with an awerage depth of 7
meters, Hubbles Lakés one of the depest lakes in Alberta. Idepth, sheltered watersand
motorized boating retrictions make Hubbles a popularaggor variaus recreational prsuits
indudingswimming, canoeingport fishing, scubaliving, and the annual Great White North
triathlon (ALMS 2014)

Hubblesis a snall, elongated lakehat rests within a landscapsonsising of undulating
hummocky terrain, covered in a mixtureof cultivated and forested land witprivate shoeline
cottage development and nearby resorhishilly landscapes a uniquegeomorphologcal
feature in Alberta, known as th@arvel Pittd Delta of which Hubbles is one twelve lakes that
lie withinthis region TheHubbles Lakevatersied, the areaof land hat drains into the lakgs
part of the SturgeorRiver 8b-watershed, which is one of twelve sulwatersheds making up the
North Saskatokwan River watershed in Alber(gigure 5).

What is the purpose?

There is anintimate connection betwen land and water, such that the shape and
characteristics of the landirectthe courseand flowof water. A watershed encompassali the
land that surounds and contributes to a body ofvater through the collectionand drainageof
precipitationand rundf from snowmelt. To m&e important management decisions regarding
future lakefront and surrounding developmengs well as to insurehe healthy use and
sustainability of the lake, it isniportant to understand the Fstory and cwrent state of the
watershed. The purmse of thisreport is toidentify the current condibns of the watershedn
allits features, including physical, chemicahd biologicaland assesshe pressures acting upon
it.

This report also aims to provide iformation that will incent local stewadship and guide
managemeh practices at Hubbles Laklt reveals the toricand present condition of the lake
and its watershed by consdtiating all knowninformation. Interpretation of these results ad
recommendaions are provided to givecal stewardshp and management group a first step
towards thecreation of a watershed management pltor the Hubbles Lake watershed

What is the scope?

This report addresses curremmbncerns expessed by the bbbles Lake ®tvardship Society
(HLSSand others through the examination oflocal and regional contestrelated to Hubbles
Lake and its watershed. This report examittes history of HubblesLake andthe surrounding
region, thephysical chemical and bologicalcharacteristics of the watershe its natural and
built environments,ecosystemrhealth, and other concerns, suchs humanimpactand climate.
This report willalso provide an assessmé of knowledge gapsand recommendatins for
watershed managemen

! Terms in blue canebfound in the Glossary
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What are the concerns?

HubblesLakeStewardshipSocety

Reddentshave recentlydrmed the Hubbles Lake Stewardship Society (HLSS). The HLSS is a

registered non-for-profit organizationThrS a2 OASG & F AYa caionpB@A RS | & O3
with the residents andhe county to promote ecologal stewarghipand sistainability of the

la] S @HubbleslakestewardshipsocietytindHubbles Lake had 12 home consultations under

the Living by the Watr projectin summer 2014. They haweeated pamerships wih Parkland

County, the Alberta Lake lnagenent SocietyfALMS), the NSWA, the University of Alberta,
BlueberryCommunity Leaguend the Lakes of Parkland County group, which facilitates

cooperaton and sotiarity between local lakgroups faaig similar cacerns.

Major concerns highlightetly the society iclude (2014 2017, & 2018LSAGM minutes):

Bed ard shoredestruction

Phosphorus loading from the watershed

Fertilizer uses along the lakiesre

Threat of hvasive species

Heath of the fish population

Better underganding the health of HubbteLake

Better understarding ofthe activities affecting incomingroundwater and tributaries
Potential for old septic systems to leak/drain into the lake

=4 =4 -4 4 4 _a_°a_2

ParklandCounty

Public concerns va throughou Parkland Gunty. Some stvey findings were reportedh the
2006 Discussion Raper (Lovatt, 2006)for Issues and Policy Implicatios Parkhnd County.
Highlights are listed below:

1 Thepublic strongly supportprotectingthe environmentenvironmentally sesitive
areas and wildlie corridors.

1 The public considersgricuture as anmportantpaNIi 2 F (G KS [/ éahdégell @ Q&4 KS NI |
that both the agricultural land base and the agricultural lifestyle should be preserved.

1 Thepublic stronglysupportsintegration of the natiral enviroment in desiging new
subdivisions, and dé@gs opportunities forwalking trials and green space between
subdivisins. Some resistance to new subdivision is evident.

1 Public support fotrails is grong although aconcern exists thatise of trais be
controlled and enfoced so that adjacent landowngand livesock are na negatively
impacted. Some support is ieent for a trail network and for separate trails for non
motorized and motorized uses¢A: Q& | N&forimang @sidér$but are ao
popular with many. Coriderable interest is eviderfor more pak space awell as open
space in the form of naturareas.

1 The public supports the continuedustering of industrial and commercial devetgnts
in design#ed areas. Bufferingnd properscreening ofndustrial aeas is considered
desirable Resource extaction actvitiesshould be separated from other necompaible
uses.
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Many of these concerns and interests persist today and were evideatpublic engagment
workshop entif SR a& SftAfy !fe&Kd 2084AAditional commentsrelated to lake
managenent include:

1
1

1
1

Parkland County shoulceep movinghe lake management plariorward and could do a
better job of it

Greaterpublic collaboratn on lake managment and environmetal concernss
required

The County sbuld be nore proactive to hgd fish raishgin lakes

TheCounty shouldtop all developments Envionmentally Sensitive Areasd
considerfines forthose dumpingsewageinto lakesand rivers

Sirce this discussioyParkland Couty haspursued a few pojects including

1

1
1
1

The partici@tionin the Lakes of Brkland County groufinitiated by local lake
stewardship groups)

Alake watershed management plan for Wabamun Lake

Hubbles Lakes listed as oe of the five prioty lakes forthe county.

The AlbertaConservation Asgiation is @dressing §hing concens through a study at
IsleLake and nearby Haskake to determine the viability of restoring fish populations
in two very diffeent lakes of P&land County.
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Watershed Basics

What is a watershed?

Awatershedis composed of athe land that connectsand bringswater to a singlavaterbody;
like alake.Watershed come in all shapes and sizdstemined by both above and
underground landscapstructure. The flowof waterwithin the wateshed is strorgly affected
by the features btheland,such as howilat or hilly it is, ifstructures existtiat change the
direction or rate of water flow, and whier human modifications tthe land have madan
impactor changeto water flow. The watetthat contributes to a lake can come from mg
different sourcesincludingsnow melt, rainpr groundwater(Fgure 1). The amoun of water
that flows through the wagrshed enters the lakeandremainsthere is determined by many
factors, incldling climae, groundwatersouces, and how the water issed or dverted. The
health of the watershed is determined byvazd different assesments, involving the quality of
the land, wate, and theecosytem (i.e. the bological interactionsccurring inthe
environment). Many d these factors will be discaed in greaer detail below.

How does the water cycle work in a watershed?

Water iscontinuouslymoving even when it seems stillhehydrologc cycle also known as the
water cycle, ishe proces by which waer moves throgh different reservoirgFigue 2). From
surface resevoirs like lakes, strams,rivers, and oceas, water evaporates, changing phases
from liquid to vapor, andcondenses to fan claudsand humidityin the atmosphericeservoir.
Another praess that cortributes less to the atmospherthanevaporation, istranspiration or
the release of water from pant leaves into the atmosphere. Once the atmplesric water vapr
condenses, th paticles can become very close andlicke withone another.Orce this
happens, you gt precipitation ard dependingon the temgerature and other variales, it can
either fdl as rain sleet,snow, or hail (USGS, 201@igure?2).

When water falls on the t&d in the fom of precipitation,it can take onef two cour®s;1)it

can either ®ak into the gromd, this is c#led infiltration, or 2) it can flow on thegroundsurface.
When water make# back to he surface reservoirs, it has completed the cyctel the cycle
continues. When watenfiltratesinto the graund, it can ollect there and form reserves, or
continue movirg through the landscapgUSGS, 2016Froundwater and surface water can both
contribute water to the lake.

In a watershed, théydrologic cyclas continuously occuimg, ard impects or chagesto
weatherandclimae canplay a majorole in the amount d water that ismoving through the
watershed. The difference betwaeveather anctlimate is simply a scale of time. Weather is
what happens in the atmosphere over shgriods of ime (hourd weeks/months) whereas
climate is a statistiof long periods oftime (years/de@degcenturies). Climate can undergo
periods of vaiability thattend to have cycles themselves, suctEaslifio(wam cycle)andLa
Nifia(cold cycle)the two opposte phases othe El NifioSouthernOscillation(ENSQ)a scientific
term that describes flatuations in temperatte in the atmosphere and oceddiscussedn
further detail in the climatesection)(NASA, 205, NOAA 2018§.
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Precipitation

Infiltration

J v Groungdwater

‘ y

Figurel. A Watershed.The white arrows show how water can flow through the waterséd and
into the lake. he whitedotted outline sthe boundary of the watershedutside theboundary,
the water does not flow toward the lake.
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The Hydrologic Cycle

Evaporation Precipitation

Figure2. The Hydrologic Cycl@hisfigure shove how wate movesin and ou of the watershed
through naural, contnuous proceses
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How is the land and water connected?

The shape of the land, from the bedrock up to the surface] the materials that makep these
layers effect the flow aml distribution of water throughout the watershed.Typical groundayers
are conposed ofimpenetrablebedrock fractured rock(substratun) and surficial deposs (i.e.
gravel and sand from glacial retreasubsoilgi.e. mixed sand and clayith mineralg, and
topsoil (i.e. decaying organic mter) (Figure 3. The specift composition of these &yers and
how they physically lay on the landscap&thin a watershed will dterminethe rate at which
the water flowswherewater is stored within the layer&aquifers), andhow long it takes ér
groundwater to berecharged Groundwater rechargeis theprocess by witch the water
infiltratesthe ground from the surface and entemsdergroundaquifers The rate at which
aquifersbecome recharged itherefore region#ly determined bythe landcompasition and
amount of precipitationMore porouslayers conposed of graveand saul, allow the water to
percolate through faster than merdense layers, likihose composed otlay(Oiffer,2018
Government of Alberta2018). Therefore water recharg cantake awywhere from decades to
millennia.

precipitation HOW GROUNDWATER IS STORED

unsaturated

<= zone =>

silty, layer,
sand and
gravel aquifer,
fractured
rock-aquifer,

groundwater
zone

Fgure 3. HowGroundwater is StoredBlue arrows show the path water can take from the
surface to below groundVater that enters the soil anig not taken up by plants percolae
through theporous layes of sanl and gravel until it reaches thwater table Water carbe
stored in aquifers deep beneath the surface, including fracturedtdck.
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Thenatural, land-surfacestructure is influesed bythe layersof groundbeneath overlong
periodsof geologicahistory. The type and densityof vegetaton that cangrow on the surfaceis
determined bythe land structureand climate Theslopeof the land caraffect where and how
much water is able to pnetrate the soilPlntsneedspedfic soilcharacteristicsandamounts of
waterto grow, and therefoe, are strangly depenént on specific land and climate
characteristics

In addition to the slope of the landh¢ density of vegtation canalso influence water flowon
the surface. Den® vegetatiorthat sbbws the flow d suface wader is important forboth
increasng the amount of water that infiltrates to groundwater, and in preventing erosion.
Wetlandsandriparianzonesboth play impatant roles in ollecting and filtering surfacwater
and preveting erosion Theseare just acouple examples afcosystem sewvicesthat are
provided by naturgFigure 4. They are alsonportant for maintaining halthy lake wateyas
erosbn and contaminated surfacevater can bothnegatively affect watequality.

Human influence on the natural landscapehave an incredble impacton both the surface
structure and theecosystems that can be supped after changes tahe landscapeCommon
impacts are destruction of natat wetlands and riparianones fordevelopnent. Likewise, mog
humandevdopment forthe purposes of reidential aeasand agiculture can put a higher cost
on underground aquifes, by drawingvater through wellsfasterthanit can be recharged
Because athe strong connectivity &tween land and vater, it is important to havea strong
understainding ofhow all the pieces are conected within hie watershedand male decisions
that support a healthyand sustainablevatershedfor future generationgVelis et al 2017)
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WETLAND VALUES

0 DISSIPATE ENERGY: DURING HEAVY RAINFALL WETLANDS REDUCE STREAM SPEED AND ACT AS NATURAL SPONGES THAT ABSORB WATER
otMPROVE WATER QUALITY: WETLANDS PURIFY WATER, FILTERING OUT SEDIMENTS AND CONTAMINANTS o CONTROL EROSION: WETLANDS
BUFFER SHORELINES AGAINST EROSION AND BIND THE SOIL WITH THEIR ROOTS o PROVIDE FISH & WILDLIFE MAIITATQ PROVIDE
RECREATION, OPEN SPACE AND AESTHETIC VALUE: PEOPLE HUNT, FISH, HIKE, BOAT, AND PHOTOGRAPH IN WETLANDS 0 SUPPLY
GROUNDWATER FLOW: WETLANDS CONTRIBUTE TO BASE FLOW OF STREAMS o REDUCE FLOODING: WETLANDS SOAK UP AND STORE WATER
AND SLOWLY RELEASE INTO STR‘AMS’ PROTECT THE COAST FROM STORMS: COASTAL WETLANDS BUFFER WAVE ENERGY

Figure4. EcosystengervicesProvided byWetlands.
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