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EXECUTIVE SUMMARY
This document presents a summary of the ambient water quality of John Hart Lake and
Mclvor Lake, British Columbia, and proposes wajeality objectives designed to
protect existing and future water uses. The water quality assessment for the lake and an

evaluation of the watershed form the basis for the objectives.

John HartLake, with a surface area 863ha,and Mclvor Lake, with altgface area of
123 ha, are botpart of the Campbell River watershed near the outlet end of Lower
Canpbell Lake, located to the west of Campbell RAM&E. TheCity of Campbell River
withdraws drinking water froldohn Hart Lake and Mclvor Lake is consigigia
potential secondargrinking water source BC Hydro has a dam hoththeinlet and
outlet ofJohn Hart Lake The lake water levels are controlled to ensure sufficient flows
for thehydroelectric project, drinking water use and fisheries use dovamstin the
CampbellRiver. John Hart_akereservoiris closed to public accebsit some
unauthorized recreational activities occur thdfelvor Lakeprovides significant
recreational pportunities (fishing, swimmingnd boating), and both lakes provideh
and wildlife habitat. These activities, as well as forestry, miamdyaroundMclvor

Lake only, residential developmeat| potentially affect water quality ithe lakes

Water quality monitoring was conducted betweenAtd 20@. The results othis
monitoring indicatd that bothlakes areoligotrophic and the overall state of the water
quality is very good. All chemical, physil and biological parametersetrprovincial
water quality guidelines with the exceptioncaldmium, which exceedexvermgeaquatic
life guidelines regularly in John Hart Lake; alsopper and zinexceedeaquatic life

guidelines on occasidn John Hart Lake

In order to maintain and protect the water qualityohn Hart Lake and Mclvdrake,
ambient water quality objectives were set for temperatater clarity (®cchi depth),
dissolved oxygerEscherichia coli turbidity, total phosphorussadmium, copper, zinc

andchlorophylla.
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Future monitoring recommendations include attainmewonitoring atooth lakesevery

3-5 years, depending on available resources and whether activities, such as forestry or
development, are underway within the watershed. This monitoring should be conducted
for one year on a quarterly basisthe deep st@n sitesand alsaluring the summer low

flow and fall flush period (five weekly samples in 30 dagtsthe John Hart Lake inlet

and outlet sites, and at the site of the future intakeower Campbell Lake.

Water Quality Objectives for John Hart Lake and Mclvor Lake

Variable Objective Value
Water temperature O T5summer maximum (>16 depth)
Secchi depth Annual average O 8
Dissolvedoxygen O 5 mg/L 1 m above s

Escherichia colibacteria ¢10 CFU/100mL (90" percentile)with a minimum5 weekly
samplesollectedovera 30-dayperiod

Turbidity ¢ 2.0 NTU maximum 5 m above substrate

Total phosphorus O hig/L averageduring epilimnetic growing season (Magept)

Total cadmium O 0 ugA average

Total copper O wy/Lma x i mu pg/L a@ragd(minimum 5 weekly sample

collected over a 3day period)

Total zinc O BdLma x i mu mpg/L &erdge(riinimum 5 weekly
samples collected over a-8@y period)

Chlorophyll a 0O1.5 pg/L chlorophylla maximum, eplimnetic growing season
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1.0 INTRODUCTION
TheBritish Columbia (BC) Ministry of Environment (MOR conductinga programto
assessvaterquality in priority watershedsThe purposeof this programis to accumulate
the baseline data necessary to assess both the current stater gfuahty and longerm
trends, and testablisrambientwaterquality objectiveson a watershedpecificbasis.
Water quality objectives provide goals that need to be met to ensure protection of
designated water uses. Thelusionof water quality objectives into planning initiatives
can help protect watershed values, mitigate impacts ofuaedctivities, and protect
water quality in the context of both acute and chronic impacts to human and aquatic
ecosystem healthWaterquality objectivesprovidedirectionfor resourcananagers,
serveasaguidefor issuingpermits,licensesandordersby MOE, andestablish
benchmarkgor assessingheMi n i sperforygnéece in protecting water quality. Water
guality objectives and attainment monitoring results are reported out both to local
stakeholders and on a province wide basis through forums s@&thtaf the

Environment reporting.

Vancouver | slanddés topography is such that t
Vancouver Island Region are generally sne00km?). As a result thetream

responsd¢imescan be relativelghortandopportunitiedor dilution or settlingareoften

minimal. Rather than developing water quality objectives for each of these watersheds on

an individual basis, an ecoregion approach has been implemé&h&dcoregion areas

are based on the ecosections developed by Den{a8%t). However, for ease of

communication with awiderangedf@a k e hol der s t hhasbeteaadopted ec or e g i
by Vancouver Island MOE regional staff. Thus, Vancouver Island has been split into six

terrestrial ecoregions, based on siniii@s in chaacteristics such adimate, geology,
soils,andhydrology(Figure 1).

Fundamental baseline water quality should be similar in all streams and all lakes
throughout each ecoregion. However, the underlying physical, chemical and biological
differences beteen streams and lakes must be recognized. Representative lake and
stream watersheds within each ecoregion are selegtibdan initial focus on streams,

and a three year monitoring program is implemented to collect water quality and quantity

1
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data, as welks biological dataStandard base monitoring programs have been

established for use in streams and lakes, to maximize data comparability between
watersheds and among ecoregions, regardless of location. Water quality obyeititives

be developed for eadf the representative lake and stream watersheds based on the data,
and these objectives will also be applied orinéerim basis to the remaining lake and

stream watershedgithin that ecoregion. Over time, other priority watersheds within

each ecoregmowill be monitored for one year to verify the validity of the objectives
developed for each ecoregion and to determine whether the objectives are being met for
individual watersheds.

VANCOUVER ISLAND ECOREGIONS

NWL

Code Ecoregions

SGI Southern Gulf Islands
NAL Nanaimo Lowland

LIM Leeward Island Mountains

WIM Windward Island Mountains
NIM Northemn Island Mountains
NWL Nahwitti Lowland

Figure 1. Map of Vancouver Island Ecoregions
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Parnerships formed between the MQ&gal municipalities and stewardship groups are a
key component of the water quality network. Water quality sampling conducted by the
public works departments of local municipalities and stewardship groups has ehabled
Ministry to significantly increase the number of watersheds studied and the sampling
regime within these watersheds. These partnerships dléoweed the Ministry to study
watersheds over a greater geographic range and in more ecoregions acrogseranco
Island resulted in strong relationships with local government and interest groups
provided valuable input and local suppantd, ultimately, resulted in a more effective

monitoring program.

TheJohn Hart Lakeommunity watershed providése primary source of drinking water
for the City of Campbell River, includinpe Main Supply Systenthe Industrial Park
Systemand the Airport SystemWhenthis monitoring program begaklclvor Lakewas
being evaluated as a secondary source of drinkatgr should the John Hart Lake
source prove insufficient or if theveasa water quality concern in John Hart Lake
however a differentlocation in Lower Campbell Lake, just upstream of Mclvor Lake, is
now being consideed for this secondary intak@&oth John Hart Lake and Mclvor Lake
have important fisheries valuegith cutthroat troutrainbow troutDolly Varden and
steelhead reportess being preseEISS 2006). Anthropogeniahduseswithin the
wateshed include recreation, power generatiomimg, timber harvestingnd, around
Mclvor Lake only, residential developmenkhese activities, as well as natural erosion
and the presence of wildlife, all potentially affect the water quality in John Hart and

Mclvor Lakes.

Thisreportexamine the existingwaterquality of John Hart Lake and Mclvor Lake from

2003- 2005andrecommendwaterquality objectivesfor these lakebasedon potential
impactsandwaterquality parametersf concern.John Hart Lakevas designated as a

community watershed iB001, as defined under therest Practices Code of British

ColumbiaAc{ it he dr ainage area above the downstre
licensed under th&/ater Acf or wat er wo rThisdegigoationwase s 0 ) .
grandparented and continuedden theForest and Range Practices AERRPA) in 2004

andinfersalevel of protectionSome of the John Hart Lake community watershed is on

3
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private landandthe FRPA does not apply these privately owned portions of the
watershedHowever other Provirial agenciesvorking with the MOE use other tools
such as water quality objectivesd legislation, such as tReivate ManagedrForest
Land Actand theDrinking Water Protection Acto encourage management and

protection ofwater quality within these watersheds
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2.0 WATERSHED PROFILE AND HYDROLOGY

2.1 BASIN PROFILE

The Campbell River watershed, which contalobnHart Lake and Mclvor Lake, as well
as Brewster, Lower Campbell, Upper Campbell and Blakesand numerous streams
(Figure?), is very large, with a total area of 1,822 The distance from the head of
Buttle Lake to the mouth of Campbell River is over 80 km. Campbell Ridf igsa
sixth-order stream.

The community watershed portion of the John Hart Lake waterslaggroximately

2,520 han area The lake has a surface area of 363 ha, a perimeter of 27.8 km, a
maximum depth of 22.9 m and a mean depth of 12.2 m (RE%)(Figure3). The vast
majority of the water (about 99%) flowing into John Hart Lake passes from Lower
Campbell Lake through the Ladore Dam (Begure 3. Similarly, flow out of John Hart
Lake is controlled by withdrawals through the BC Hydro Penstocks and over the John

Hart Dam.

Mclvor Lake is considerably smallbut deepethan John Hart Lake, with a surface area
of 123 ha, a perimeter of 8.5 km, a maximdepth of45.5 m and a mean depth of 16.9
m (FISS 2006). Mclvor Lake is contiguous with Lower Campbell Lake, with the
boundary between the two lakes delineated by the narrow waterway surrounding the
island in the soutleast corner of Mclvor Lakd={gure4). When this monitoring

program begaryiclvor Lake was considered a potential option for a secondary intake
based on initial evaluations of its water quality (Henaeg Harvey1988). Upon further
evaluation andh consideration of watershed activities, its suitability as a drinking water
intake will depend on source protectioitiatives, Vancouver Island Health Authority
source approval and appropriate source wagatmentCurrently, a different location

just upstream of Mclvor Lake in Lower Campbell Lake is being considered as a

secondary intake (Brunn, pers. comm. 2010).

Both John Hart Lake and Mclvor Lake fall within the Coastal Western Hemlock
biogeoclimaticzone (eastern very dry maritime, CWHxm1). The lakes fall within the
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Nanaimo Lowland (NAL) ecoregion established for Vancouver Island by MOE staff

(Figure 1.

The underlying geology of the two lakes is similar, and is described as the Vancouver
Groupi Karmutsen Formation. It is composed of basaltic volcanic rocks from the
Middle to Upper Triassic Period, and describedassalt pillowed flows, pillow breccia,
hyaloclastite tuff and breccia, massive amygdaloidal flows, minor tuffs, interflow
sediment antimestone lense@BCWRA, 2006).
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- |:|Campbel\ River Watershed

R 7

Figure 2. Map of Campbell River watershed, showing Buttle, Upper Campbell, Lower Campbell, John Hart and Mclvor lakes
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2.2 HYDROLOGY AND PRECIPITATION

Thenearestlimatestationto the watershedor which climate normal data were available
wasthe Campbell River A statiofelevation105.5m) (EnvironmentCanadaClimate
Station1021261) Averagedaily temperaturebetween 1971 2000rangel from 1.3°C

in Januaryto 16.9C in July and AugustAveragetotal annualprecipitationbetween 1971
and2000 was 1,458m, with 109 mm (waterequivalent)8%) of this falling assnow
(Figureb). Most precipitation (D91 mm, or 75%) fell between October and March.

T 18
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C—1Mean monthly rainfall (mm) 116
- - 4 - - Daily Mean Temp (°C) == —
200 —
»'A * -+ 14
’ A [Eees |
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Figure 5. Climate data (1971 2000) forthe Campbell River Environment Canada
Climate Station 1021261).

WaterSurveyCanadgWSC)operatedh hydrometricstationbetween 1910 ant®490n

the Campbell River at the outlet of Lower Campbell Lake (prior to the construction of the
Strathcona and Ladore dam$jinimum, maximum and average dischargmsthis

periodare shown irFigure6. Peak flons measuredbetween 1910 and 194%ve

approximatel\858m*/s, while minimum flows werepproximately8 m*/s (Figure6).

10
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Peak flows occurred during the winter corresponding to high rainfall, with a secondary
spring peak likely corresponding to snowmelt in the upper watershed. These peaks
would now be mitigadto some extenby the dams on Upper Campbell Lake and Lower
Campbell Lake. Periodic discharge measurements have been made on 19 occasions on
the spillway at the John Hart Lake Dam, with values ranging frdrm3sto 11.5m?/s.

The mean annual disclygr of Campbell River near the City of Campbell River is 98.6

m/s (WSC, 2006).

Average daily discharge

----- Minimum daily discharge
—— Maximum daily discharge

0 T T T T T T T T : T T
Jan 1 Feb 1 Mar 1 Aprl May 1 Jun 1 Jul 1 Aug 1 Sep 1l Oct 1 Nov 1 Dec 1

Date

Figure 6. Minimum, maximumandaveragelaily dischargedatafor the Campbell River
at the outlet of Lower Campbell Lake/aterSurveyCanad&Station08HD001)
betweenl 910 and1949 (WSC, 2006).
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