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Summary

British Columbia Timber Sales amtige Powell River Community Foresbntinue tgprovide
funds to the Powell River Salmonid Enhancement Sotiesyipportvater qualitymonitoring
throughouthe Haslam Lang Community Watershélhis reportreviews2017 datacollected(as
well as glectechistoric datato demonstratérendg anddiscussesesults generated liie water
guality monitoringprogramto date.

Theautomated data collection facility located at #tex Dobler Salmon Qare (salmon sorting
station)near the mouth of Lang Creekntinuego recordstage, rainfall, and water and air
temperaturé6 min intervals) These have been made available on line on a monthlytbatie
Salmon Enhancement Societfuutomated @irbidity measurementaeredroppedsome years ago
because of poor performance of sensors and high cost in maintamaitte invariably
guestionable data generatethe problem of malfunctioning automatic turbidity meters is the
rule rather than the exceptioAutomated turbidity metershould not be remployed unless
funding levelsand technical commitmenise substantially.

Bi-montHy, onsite samplinggonducted by & monEnhancemen$ociety staff hascontinuedat

six strategic locationsiithin the wateshedthroughout the 207 season This data has been
evaluatedakinginto account all of th&998 to 2017 dataand provids an excellent historic
record ofvariability of water quality parametersfwentyyears of data collection does not show
any signifcant differenceén previously established trend fin turbidity, pH,and ECor water
temperature aix strategidocations within the watershed.

In addition to bimonthly monitoring continuouswater temperature recorddrave been

employed in 207 on Anderson Cree Blackwater Creeland atthe hatchery onpperLang

Cre&. Some have failed after 5 years in service and new temperature senaddbe installed.
The continuous stream temperature data is mostly of high quality and continued moistoring
essential ilLicenseesre anticipating changes nmanagement withiniparian management zones.

As there were no obvious chaggto the stream chanrmdside thelex Dobler Salmon Centre
repeatstage discharge measurements wagtconductedn 2017. The curves originally
developed by Termuende Hydiogy are still validand can be found in the 2015 report

The data collectedontinues to suppothe general conclusion thalthough there have been
considerable forestry operatiotisoughout 207, these did not haveraeasurable negative
impact on water quality at eithelaslam Lakelrinking water intakéservicing Powell River

City) or Lower Lang Creekintake (servindrew Bay water users groupJ-he water temperature
data collected along Andson Creek shows no recognizalvlerease or decreasger the pask0
years in spite of accelerated harvesting activity in thatbsdn.

These conclusiongrovide the water purveyor with some assurance that the waterdiedgs

well managed However the monitoring program does not address any localized water quality
impact from sites not hydrologically connected to the intakes. Licensees should continue to
manage their chart areas utilizing best management praatiaéidocations within the watshed

to sustain ecological health

! The Powell River Salmon Enhancement Sociex Dobler Salmon Centriatake lies in the same stream reach as
the Brew Bay Drinking Water Intake.
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The tables and figures presented in this report represent just a small portion of the total data set
collected under this monitoring prograrll digital data is archivetby the Powell River
SalmonidEnhancemen$odety andis freelyavailableto interested partiesThis reportwill be
madeavailableon lineat www.prsalmon.org
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l. INTRODUCTION

British Columbia Timber Salesndthe Powell River Community Forelsaveprovidedongoing
support to th&?owdl River Salmon Bhancement Sociefy 2017 with funds to nonitor water
quality within the Haslam LanGommunityWatershed The purpose aiater quality monitoring
is ta

1 Provide information for resource management planning and decision making at the

community and regional level;

9 Establish baseline levels in support of specific critebgctives development and
attainment reporting;
Provide information on the status, health, trends and uses of water resanctes;
Employand train persons from local communities to foster interest and involvement in
community watersheds.

)l
)l

This reportpresentsa brief summarypf the Water Qualitydatacollected over the yearTo a
large degree imirrorsresults of previous years.

. METHODOLOGY

The sites chosen for water sampl{ag listed inTablel) are similar tahose deeloped in the
original program andre located on the map &igurel.

Tablel. Schedule for Monitoring Sample sites

Station Sampling Interval Sampling For

Station 1 Continuous Water temperature, stage, air

Alex Dobler Salmon Centre temperature and rainfall

Provincid Identification

Number E220912 Bi-monthly Portable meter to check on continuou
recorders

Station 2 Continuous Water temperature.

Anderson Creek Bi-monthly Portablemeter forturbidity, pH,

Provincial Identification specific conductivity, temgratureand

Number (4 km upstream of stage

E220913)

Station 3 Continuous Watertemperature.

Black Water Creek Bi-monthly Portable meter for tuitlity, pH,

Provincial Identification specific conductivity, temgratureand

Number E220914 stage

Station 4 Bi-monthly Portablemeter forturbidity, pH,

Outlet of Duck Lake specific conductivitytemperature, and

Provincial Identification lake level

Number E220915

Station 5 Bimonthly Watertemperature.

Weir on HaslaniLake

Station 6 Bi-monthly Portablemeter forturbidity, pH,

Haslam Lake (near intake) specific conductivitytemperatureand
lake level

Hatchery on Upper Lang Cree| Continuous Water temperature
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Figure 1. Location of Monitoring Stationsithin Haslam Lang Community Watershed
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. SAMPLING PROCEDURES

A. Analysis Using Portable Meters

Bi-monthlyanalysis of water temperature, pH, turbidity and salinity weraluctedising
portable metersBefore samplingthemeters were calibrated with standard solutions following
directions supplied by the meter manufacturers.

B. Automated Samplers

Automatedstagewaterandair temperatur@andrainfall recordes make itpossibleto download
stage and water quality datallectedautomatically at thélex Dobler Salmon Centréirectly

from the PRSES websitédutomatic temperature recorders are located at the Hatchery and on
Anderson andlackwaterCreels. They sample at 15 minuirtervals and are downloadeither
onceor twicea year While one of tlerecorders failedn 2017, it was replaced and all
instrumentsare now up and running. Backup recorders are also in place.

V. RESULTS AND DISCUSSION

Resultsand discussionf datacollected duringhe course of the monitoring prograre
presented belowSomewater temperaturdata wasollected ab or 15 minuténtervak, over the
whole year.Some water temperature wascat®llected in spot samplestmontHy. A small
portion of theoriginal digital datawasused to develothe figuresand tableshown in the repaor
Interested readers can find the whole databed@ved at the office of tHeéowell River Salmon
Enhancement Society office

A. Water Quality

1 Turbidity Measurements withPortable Meters

Turbidity eventghroughout the Haslam Lang Waterslaed episodic and easily missed with spot
sampling. However, given the technical difficulties of acquiring good continuous turbidityadata,
sufficient number ofpot reordings provide an indication of the range of turbidity events that
can be expecteat any given locatianNow that we have more th&b00 samples taken at 6

sites over20 year$ we are able to characterize water qualltgracteristics anlendswith a
considerable degree of accuracy

Table2 shows turbidity data collected 2017 at 6sites andlags those with g&urbidity between

1 and 5NTU ® (blue) and >3NTU* (red). Turbidities in excess of MTU occurredd times oubf

24 samples on lowdrang Creek2 samples >MNTU) whereagurbidies >INTU occurred only
onceat the outlet of Duck Lakelt is apparent that water quality at lower Lang Creek is not being
impacted by all the drainages abdweck Lake. During the oneevent where Anderson Creek
exceed INTU, Lang Creek was already experiencing turbidity levels of ow¢F@d. Given the

> 10fold dillution of Anderson Creek upon flowing into Lang Creek, this means théinthe
sedimentontribution ofAnderon Creek wasmnsignificanty affectingwater quality at the Brew

2With a two year gap (206B008)
31-5 NTU is still acceptable for drinking water provided dfsiction is proven to be effective.

4>5 NTU initiates a boil water notice by Ministry of Health for run of river intakes.
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Bay water intake.The only 2 turliity events in excess of[STU sampledn the watersheth
2017 were ecorded on lower Lang CreelRemembering that ledamples are taken-bionthly,
more frequent anbigher levels of turbidityvill occasionally occur at all samplgites. These
data gapsireunavoidablén the absence of a working automated turbidity recorder.

Table2. Bi-monthly turbidity measurements at 5 stations over 2017

Date Anderson Blackwater Duck Haslam Lang

sampled

09/01/2017 0.29 0.54 0.31 4.74 0.47
25/01/2017 0.42 0.22 0.34 0.79 0.57
07/02/2017 0.29 0.33 0.48 0.38 0.51
21/02/2017 0.29 0.33 0.34 1.33 1.1
13/03/2017 0.63 1.16 0.4 3.57 0.85
28/03/2017 0.93 0.65 0.6 1.36 1.32
05/04/2017 0.58 1.24 0.61 2.6 1.89
24/04/2017 0.53 0.39 0.36 0.66 0.84
12/05/2017 1.94 1.4 0.8 0.73 7.21
29/05/2017 0.43 0.58 0.92 0.84 0.73
01/06/2017 0.59 1.17 0.71 0.77 0.78
15/06/2017 0.38 0.55 0.83 0.67 0.87
06/07/2017 0.37 0.66 0.73 0.63 1.16
25/07/2017 0.36 0.45 0.6 0.48 0.59
02/08/2017 0.3 0.43 0.53 0.56 0.69
15/08/2017 0.22 0.58 0.51 0.48 0.53
06/09/2017 0.27 0.67 0.53 2.74 0.57
18/09/2017 0.4 1.41 0.7 2.81 0.61
02/10/2017 0.3 0.71 0.83 0.36 1.09
25/10/2017 0.26 0.58 0.93 0.4 1.25
03/11/2017 0.31 0.85 0.78 0.73 1.28
16/11/2017 0.71 0.83 1.74 3.34 27.3
06/12/2017 0.46 0.28 0.42 0.47 1.01
21/12/2017 0.26 0.3 0.42 0.42 0.61

On Figure2 spotturbidity measuremengre provided fo2017. At all stations, turbidity events

are most common betwe@tctober andvlarch and are usually associated with heavy

precipitation, overland flow anan orderof magnitudegreater dischargtan base flow
Turbiditiesrarelyexceed 2NTU for all sitesbetween Marclkand SeptemberAs in previous

years, he samples collected at the Haslam Lake site were taken immediately adjacent to the
intake along thehoreline Theseperiodsof elevated turbidityvereassociated with wave action
along an unprotectezhorelineduring times of high lake level There was also considerable

ground disturbance in the immediate vicinity of the intake while some construction projects were
underwayat the pumping statiotiis year Based ordata collected durin o we | | River s r a\
watersampling program, this surfageneratedurbidity appears to not be experiencdhe

level of theintake.

Carson Land Resources Mgt. Ltch
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Figure 2. Haslam Lang Turbidity Data for 5 Sites in 2017

Haslam Lang Turbidity Data for 5 sites in 2017
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Figure3 provides a loser lmk comparing spot binonthly turbidities on upper and lower Lang
Creekand the major tributary flowing into lower Lang Creékhe figure confirmshe

recognized major additions of fine sediment being generated along the stream banks of Lang
Creek not fran either the Duck Lake or Anderson Creeklets In 2017 the largesturbidity

evens that occurredn upper Lang (Duck Lakend Anderson Creek could have accounted for
only a small portion of thenuch greater magnitude and frequency of turbidity evexfgerienced

at the mouth of Lang Creek.

Figure 3. Comparison of Bmonthly Turbidity Data for Source and Outlet of Lang
Creek and Major Tributary (Anderson) 2017

Comparision of bimonthly turbidity data for source and
outlet of Lang Creek and major tributary (Anderson)
2017
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These major differencdsetween lower Lang Creek and UppenbaCreek (Duck Lake outlet)

and Anderson Creedre summarized in compiling all of the turbidity events that have been
sampled under this monitoring prograimcebetween 1997 and 201&:eFigure4, Figure5 and
Figure6 below). It is apparent that Lower Lang Creek has by far the highest proportion of higher
turbidity samples.As explained this is a result of the Lang Creek river bed being incised into the
finer textured glaciaand glacial lacustrine deposits on its path betvizgck Lakeoutlet and the
mouth below thé\lex Dobler Salmon Centre.
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Figure4. Lang Creek Mouth, Portion of 58amples in Given Turbidity Class (1997
2016)

Lang Creek mouth, portion of 540
samples in given turbidty class
(1997-2016)
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Figure5. Duck Lake Outlet, Portion of 548 Samples in Given Turbidity Class {1997
2016)
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Figure 6. Anderson Creek, Portion of 538 Samples in Given Turbidity Class-@®95)
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2. pH with Portable Meters

Figure7 shows the variabilityf pH over 205 and2017for the two sampling stations nearest the
Brew Bay Inake at the mouth of Lang Creakd the Powell River City intakat the head of
Haslam Lake The pHis found to be near neutral fanost recorded measuremeatxl is
acceptable for drinking water untreatddverage over all yeatris 7.0 for Haslam Lake and 6.8
for Lang Crek). All other factors being equal, pHs tend to be slightly higher in the summer
months andglightly lower in winter and spring when groundwatand basic saltshakes up a
smaller portion of the discharge.

Figure 7. Bi-monthly pH of Haslam and Lang Stations over 2016 and 2017

Bimonthly pH of 2 stations over 2016 and 2017

——Haslam
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3. Electrical Conductivity

In all samplingto date(seeFigure8), the data indicates extremely low electrical conductivity

meaning that dissolved salts anailable in only very low concentratiottyoughout the

watershd. An unusual anomalgalbeit not a health rigkvasnoted inthe data whereby over the
summer athe weir, E.C.sveresignificantly higher than all other stationslo adequate reason

could be entertained except some disturbamaest have occurrealong theHaslam Slough

Figure 8. Bi-monthy Electrical Conductivity over 2018017 at 6 Stations

Bimonthly Electrical Conductivity over 2016 -2017
at 6 stations
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B. Water Temperature Monitoring Results
1. Bi-monthly Manual Collection from 6 Sites within the W atershed

Figure9 shows the bmonthly water temperature taken at 6 siiesveen 1997 and 2017
Focusingon the last three years déta for 3 stations (Figur@)Lthe highestsummer

temperatures df>24 ° C) arerecorded at the surface Bficklake (also theHaslamand Slough
Station,)the lowestsummer temperatures from small streams under fooestrare recorded at
Anderson(and BackwaterCreeR and intermediate summer temperatueeprdedon streams

where warmer lake water is cooled afaitvs through forested ripariarone(Lang).
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Figure 9. Bi-monthly Water Teperature at 6 Stations in Haslam Lang Watershed

Bi monthly Water temperature at 6 stations in Haslam Lang
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Figure 10. Comparison of Water Temperature Variation over the Year at Anderson,
Duck and Lang Stations (202917)
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Figurell showsdata collected ovehe last 20 yeardepictingwater temperatures to be

remarkably consistentThe data on Anderson Creek is of particular interest because it shows no
tendency to warmer temperatures in spite of considerable harvesting taking place in that
watershedn the last 10 yearsThis suggests that present cautionary management within and
adjacent to riparian areas has been effective.

Figure11. Bi-monthly Water Temperature at Anderson, Duck and Lang Stations
Between 1997 and 2017.

Bimonthly water temperature at three stations between 1997
and 2017
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The complete daily air and mamin water temperature for 2017 is presenteérignre12.
Average summer daily air temperatsireach 20 degrees while average winter daily air
temperatures can@p as low asninus5 degrees A maximum of a three degree fluctuaticen
occurbetween low and high temperatures in the sunwinde temperature differences over the
day are much more muted in winter

Figure12. Water and Air Temperature atex Dobler Salmoi€entre(Daily Data over
2017)

Water and Air Temperature at Alex Dobler Salmon Centre (Daily
Data over 2017)
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Figurel3 provides hourly water and air tperature data collected at thkex Dobler Salmon
Centre on lower Lang Cre@lver a three day periodAir temperature ranged from £IC to 28°

C overthat period with a maximum fluctuation of 1 daily. Water temperatureasngedrom

16° C to 21° C with a maximum daily fluctuation of 3%¥. Discharge of the creek dropped from
1.8 nTto 1.4 ni over the same period. The lag time between maximwatofiday (L P.M.) and
maximum water temperature (S\W is illustrated here.Data such as these will be instrumental
when addressing riparian zone buffers and leave strips.

Figure 13. Hourly Water, Air Temperature and Discharge the Warmest Three Day
Period in Summeon lowerLang CreekSalmon Centré2017)

Hourly Water, Air Temperature and Discharge for the Warmest
Three Day Period in Summer on lower Lang Creek Salmon Centre
(2017)
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Usingthe bimonthly water temperature data from the two forested tributary streams sampled
within the watershe(Figure 14)we see &lose mirroringof annualvariationof water
temperatirethroughout the yearThis suggests thaimilar temperature regimes might be
expected omther similarforeststreamsn the watershed.

Figure 14. Comparison of 3 Years of Water Temperature on 2 Small Creeks imHasla
Watershed 2012017

Comparison of 3 years of water temperature on
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C. Water Quantity and Timing of Flows

1. Precipitation

OnFigurel5 monthly total precipitatiois provided as collected atelilex Dobler Salmon
Centreon Lower Lang CreekFigurel6 shows daily precipitation. Total annual precipitation for
2017 was 1312 mm which is somewhat higher than av¢€to§e® mm)

Figure 15. Monthly Rain 2017
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Figure 16. Daily Rain 2017
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2. Stream Discharge

OnFigurel7the2015stage discharge curve is presented. Low discharge flows were measured
this summer to ensure the calculated discharges accurately refledudledascharge of Lang
Creek. As there were no measable changes to the banks inundated bldrigtage levels,

higher discharge levels were not included in the calibration transects.

Figure17. Stage Discharge Curve ftower Lang Creek athe Alex Dobler Salmon
Centre(Basedon 2016 Stream Flow Meausurements)
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OnFigurel8the Lang Creek hydrograph for 2017 data is presented. Daily changes in discharge
of more than 100% are commonly recorded during winter stoReak flow of Lang Creek was
recorded at 55 fisec which surprisingly occurred in April this yeaks has been discussed in
previous reports, Haslam and Duck lake system create a major hydrological and water quality
buffer for the majority of the watershed. Anderson Creek, beirguffered, is a major storm

water contributor during peak flows on lower Lang Crpalticularly in the post summer period
when Haslam Lake is recharging and the weir spillway has not yet breathediata at which

the weir breaches generally occurs in maviEmber.

Figure 18. Hydrograph folower Lang Creek athe Alex Dobler Salmon Centi2017
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