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1.0 Introduction and Background

1.1 General Description, Geologyand Hydrogeology ofAnglin, Emma and
Christopher Lakes

Anglin, Christopher and Emma Lakes are located in central Saskatchppraximately 40 km
north of Prince Alberand are part of the North Saskatchewan River watershieese three
lakes are adjacent to one another sinetchfrom theVillage of Christopler Lakeapproximately
20 kmto the northwest, towards Prince Albert National Parkis area of Saskatchewan is in
theBoreal Plain EcozoneAnglin, Emma and Christopher Lakes fall in #rea oftransition
between boreal forest (to the north) asgperparkland(to the south). The landscape is
characterized bforests, opemnd treed fens, bogs and water and less thqe@ntof this

hilly landscape is in agricultural ug®askatchewan Environment and Resource Management,
1998)

Anglin Lake, which las the largest gross drainage area of the three lakes, naturally flotveinto
Spruce River as part of tigtter CreeksubwatershedKigure 1). Not including the water
diverted into Emma Lake from Angl i n gestbimma
the three lakes and Christopher Lake hasstnallest drainage area (Tab)e Drainage area will
affect the volume of water entering each lake, #imerefore, can affect the concentrations of
various water quality parameters. Emma Lake is th#mhest of the three lakes and has the
largest surface area while Anglin Lake is the deepest (Table 1).

ThepresentSpruce River Dam was construciadl960downstream of Anglin Lake to regulate
the flow on the Spruce River and to provide additional watediversion into Emma and
Chrigopher Lakes. Frora pumphouse oAnglin Lakenear the Spruce Riv&am, water is

lifted (pumped) 8n andthen flows through a series of smaller lakes before entering the north
end of Emma Lake. Emma Lake naturally dsainto Christopheltake, whichdrains to
Christopher Creek and eventually joins the Spruce River to the south.

Table 1. Gross drainage area, surface area and maximum depth of Anglin, Emma and Christopher Lakes.

Anglin Lake Emmalake Christopher Lake
Gross Drainage (kfh | 669 162 25
Surface Area (kf) 15 18 7
Maximum Depth (m) | 25 10 11
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Figure 1: Anglin, Emma, and Christopher Lakes drainage areas
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2.0 Water Quality Sampling

Water quality sampling came used to establish background (normal or average) water quality

values for a water bodyOnce background values have been establishisdhoped that they

will be used to detect changes in water qualgr timeandusedto makebettermanagement

ded sions in the future. T h evat& gualityanbnitdiirgwa n Wat e
programwas aimed abetter understamalg the characteristics of the lake and assgdts water

guality over time.To assess changes in water quality over time atkesldo not necessarily

need to be sampled in a continuous manner. Effective monitoring may include less frequent

water quality sampling or focusn specific parameters of concern.

Although water quality sampling through theke Stewardship Prograoeagd in March 2008,

the baseline data collectedAatglin, Emma and Christopher Lakisshelpful to parties
interested i n under st aprasentingadditibonego the Saslatbhewaw at e r
Watershed Authority data presented in this rep@sk&tchewan Environmeahd Resource
Management (SERMjollected water quality data in July of 1976, 1977, and 1@%%hada

North Environmental Services also carried out a limited water quality sampling program during

the summer of 2004 (Crosby Hanna #sdociates, 2005).

2.1 Water Quality Sampling Sites

The standard lake sampling scheduletf@S a s k at c hewan WatLake shed Aut h
Stewardship Prograrmcluded two winter (January to Marctsamplesand fouropenwater

(May to Octobersamples per yearSample sites are divided irBaseline Stationand

Shoreline Station@-igures 2, 3 and 4. When possiblgthe monitoring stations were kept

consistent with those from previous water quality assessrfientSaskatchewan Environment

sample sitesfo allow for comparison over time.

Baseline Station Baseline stations are generdtigated ovedeep, centrally located sitaad
arechosen to represent typical water quality conditions in the |&legtain parameters

(i.e. dissolved oxygen and temparee) are recorded attervals throughout the depththe site.
Baseline stations are sampled on all six sample dates during the year. Water quality results from
baseline stations atesed to calculate the Water Quality Index (WQI) score.

ShorelineStations Shoreline stations are monitored to determine the effects of local influences

on water quality. The locations of shoreline stations were chosen by volunteers from the
stewardship group in consultation witie Saskatchean Watershed Authoritgnd

Saskatchewan Environment (Figures 2, 3 andThey are sampleduring open wateseason

onl vy. The water quality results for these sh
Surface Water Quality Objectives for Recreation and Aesti&askéchewan Environment,

2006).

Anglin Lake has two shoreline statiomghich were chosen for summer monitoring. Shoreline
Station #1 is located near Land of the Loon resort and Shoreline #2 at Little Anglin (Figure 2).
These shoreline stations are two papuecreational areas of Anglin Lake. Emma Lake also has
two shoreline stations. Shoreline Station #1 is located at Murray Point and Shoreline #2 is
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|l ocated near Sunset Bay (Figure 3). Christop
shore(Shoreline Station #1) and near the beach at the provincial recreation site (Shoreline
Station #2; Figure 4).

2.2 Water Quality Index: AssessingGeneral Water Quality

The Water Quality Index (WQI) provides a means of assessing the overall quality oinwate
SaskatchewanTo calculate the W(core results of water quality sampling are compared to
provincial objectives for specific water uses such as irrigation and the protection of aquatic life.
When the value of a measured water quality parametehn gsudissolved oxygen or total
phosphorous) does not meet its objective, it

The WQI combines key chemical and biological aspects of water quality (including major ions,
nutrients, heavy metals, herbicides, baatedissolved oxygen and pH) to define overall water
quality and summarize these parameterssimgle score. This WQI score is based on whether
parameters meet their objectives and takes the magnitude and frequency of excursion into
account. A single score for each year allows easy comparison of general water qesldy tr

over time.

It is important to examine how the WQI score for a particular waterbody changes over time (i.e.
a particular lake) or spatially (i.e. the Saskatchewan River) archwgbeecific excursions
occurred. The WQI does not differentiate excursions that occur naturally from those that are a
result of human influence<Certain parameters €. minerals, metals and phosphorous) may
naturally exceed the WQI objectives in Eatshewarwaterbodieslue to geologic and
hydrologiccharateristics of the drainage basiin this case, deviation from the objective value
does not necessarily indicate poor lake healthatrwater quality is worsening; rather that its
water quality is dferent than what is considered ideal.

The WQIscoredor Anglin, Emma and Christopher Lakesutd not be calculated for 2008 due

to aninsufficient number of samples that year.Instead, the one sample collected in 2008
(February) was added to tB807 calculation.The score wagsot calculated from the water

guality data collected by Saskatchewan Environment in 1976, 1977 and 1978 or Canada North
Environmental Services in 20@&causeherewere an insufficient number of parametested

or datessampled.Data collectedy Saskatchewan Watershed Authofityn 2005 to 2008 can

still be used tacomparecertain parameteryailable from previous studies to assess changes in
water quality over time.

! For a more complete explanation about the Water Quality Index (WQI) or the parameters used to determine WQI
scores, pleaset awvdreds ltiop tWeaet drL aGuwea.t8iatay Gui dedo onl i ne at
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Figure 2: Anglin Lake sampling stations
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Figure 3: Emma Lake sampling stations
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