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Summary

British Columbia Timber Sales atige Powell River Community Forest provide funds to the
Powell River Salmonid Enhancement Society for monitoring water quality throughout the
Haslam Lang Community Watershe@his reportpresents 204 datacollected (as well as
selectedhistoricdatato demonstratérendg anddiscussesesults generated liie water quality
monitoringprogramto date.

During 204, theautomated monitoring station located at the Salmon Enhancement Society
Counting Station at the mouth of Lang Creektinued to recordtage, rainfall, and water and air
temperature on a continuous basis.

The stagedischargecalibration curvdrom 2012 was ged to develop the 2014 hydrograph.
While the hydrogaphfollowed the normal overall trenad past yearsthe Dec2014 storm was
one of thdarges recordednstantaneoudischarge®n Lang CreeKinstantaneous peak flow of
64.2 nmi/seq sincethe automated recordeegan measuremerits1998 The fish gates were
threatened but remained undamaged from this flo&limmer low flowappears to have been
pretty well regulateéh 2014(at 0.7 n¥/sed by management of the weiNeither the Salmon
Enhancement Society nor the Brew Béfgter Users Association expressed coms@bout
problematic low flows on lower Lan@reek.

Bi-montHy, onsite samplingonducted by &monEnhancemen$ociety staff hascontinuedat
six strategic locationwithin the watershethroughout the 2B season This data has been
evaluatedakinginto account all of th&998 to 2014 dataand provide an excellent historic
record ofvariability of water quality parameterst is recognized that the Haslam Lakd#dke
collection site does not reflect the actual water quality of the intake itself but does indicate
problems withshorelinewave action that may need to be addressed.

In addition to bimonthly monitoringcontinuousvater temperature recorddrase been
employed in 204 on Anderson Crele Blackwater Creeland atthe hatchery onpperLang
Cre&k. This datas alsoof high quality andecords minotemperature fluctuations during the
critical maximumwater temperatures midsummer. Supplementarynonitoring ofwater
temperatures during low floan small tributaries on lower Lang Cremlight beconsidered
Such datavould be useful to guidfrest operationmanaging riparian leave strips along non
fish streams in the area.

The tables and figures presented in this report represent just a small portion of the tettl data

collectedunder thismonitoring program.All digital data is archived at the office of the Powell
River Salmonid Enhancement Society étteelyavailable
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l. INTRODUCTION

British Columbia Timber Saleendthe Powell River Community Forelsaveprovided on going
support to thé’owdl River Salmon Bhancement Sociein 2014 with funds to nonitor water
guality within the Haslam LanGommunityWatershed The purpose ofater quality monitoring
is to:

9 provide information for resource management planning and decision making at the
community andegional level,

establish baseline levels in support of specific criteria/objextigeelopment and
attainment reporting;

provide information on the status, health, trends and uses of water resources;
specifically address wild fish health and habitatelation to the abovegnd

employ and train persons from local communities to foster interest and involvement in
community watersheds.

=A =4 =4 =

This reportpresents a range of dataltected duringhe 2014 monitoringseasonmakes some
comparisons wittnistoric cata comment®n managemergignificance of data angrovides
recommendations fangoingmonitoring.

[ BACKGROUND

Thewatershed being monitordids inmediately east of Powell Rivetit is confined to the
drainagesssociated witllaslam Lake and Lang Creek, comprising a total area of around 12,800
ha. Elevations range from sea level at the mouth of Lang Creek® rheters on Tin Hat

Mountain. Most of the area falls within the Coastal Western Hemlock Biogeoclimatic zone.
Doudas fir, red cedar, western hemlock and alder are the most common tree species found.
Along the highest ridges on the north east portion of the watershed, one encounters the Mountain
Hemlock Biogeoclimatic Zone. Most of the watershed has either beezdlagdpurned in the

last 80 years although small isolated patches of old growth remain. A network of forest roads is
maintained within the watershed. An even more extensive network of old skid trails occurs at
lower elevations throughout the watershead tnese are now used extensively for recreation
activities.

Most of the watershed (excepting land immediately adjacdaiver Lang Creek) is comprised

of crown land. Forestry for timber extraction is likely to be the major industrial use of the
waterded for the foreseeable future. Forest Development Plans have been drawn up, indicating
future cutblocks and required access roads. The Ministry of Environment, Lands and Parks,
completed the first Coastal Watershed Assessment Procedure (CWAP) inTh@9rasults from

this study indicated that the forest harvesting activities planned was conservative, and unlikely to
influence hydrological characteristics of the watershed. Mining does not play much of a role on
the area. Small rock quarries are ufsedhe extraction of road ballashile signs of

mineralization of rock within some of these quarries has been,tdalemswith acid drainage

have not been documentefgriculture is restricted to a few small hobby farms along lower

Lang Creek. S#ement (low density) is likewise confined to the southern strip adjacent to Lang
Creek and even less so along the southern slopes of Haslam Lake. Being close to the population
center of Powell River, the Haslam Lang area is popular with recreatiomisidifig ATVS,

hiking, and nommotorized boating. Fisheries resources are substantial, particularly in the lower
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watershed. A large salmon population is supported along the course of Lang Creek within the
lower 8 km of channel and adjacent tributari8slmon eturns are being accurately recorded by
the Salmonid Enhancement Sociatyd show variable returns but overall stable salmon
populations Major investment has been made in a fish hatchery, a counting station and an
artificial spawning channel onang Creek.ln 2000,LangCreek was classified as a sensitive
stream because of its high fislemrivalues. In the summer of 20@& second CWAP was carried
out which supported the conclusions of the first CWAP. It also stressed that good management
would be more important to the continued health of the watershed than the actual amount of
watershed logged or roaded-he CommunityForestwhich is a major licenseepnductedan
assessment dfieir roadspositioned within the watershed aig2009 thashowed thathe great
majority of roadsvere being well managedJo substantial sediment sources friftase roadsr
cutblocks had impaetwater quality at the Powell River Watetake or on Lang Creek itself.
Rigorousroadsediment management walso observed while conducting ti2914 field

evaluation. The Licensees have also invested considerable resources protecting the water quality
at theHaslamintake by relocatinghe DuckLake Forest ServicRoad awayrom the land

draining immediately adj&nt to the Haslam Lakatake. This action was important to minimize
the chance of a catastroplhigdrocarborspill that would almost certainly impact the Powell

River Water supply. On a smaller scalepajor portion of the human generated sediment
adjacent to the outlet of Dudkakewill be curtailed by the repositioning of the informal picnic
site, boat launch aralroad segment along teeuthern shore of Duck Lake. These actions,
performed with close cooperationrofjorwatershed userseflectthe informeddecisionmaking

A

processes under Iprgseningnadefment. wat er sheds 6

11} METHODOLOGY

The sites chosen for water sampl{ag listed in Table 1gre similar tahose developed in the
original program andre located on the map on Figdre

Table 1. Schedule foMonitoring Sites

Station Sampling Sampling For
Interval
Station 1 Continuous | Water temperature, stage, air tesrgiure and rainfall
Lang CreekSortingStation
Provincial Identification Number Bi-monthly Portablemeter to check on continuous recorders
E220912
Station 2 Continuous | Water temperature.
Anderson Creek Bi-monthly Portablemeter forturbidity, pH, specific conductivity,
Provincial Identification Number (4 temperatureandstage
km upstream of E220913)
Station 3 Continuous | Watertemperature.
Black Water Creek Bi-monthly Portable meter for turbidity, pH, specific conductivity,
Provincial Identification Number temperatureandstage
E220914
Station 4 Bi-monthly Portablemeter forturbidity, pH, specific conductivity
Outlet of Duck Lake temperature andlake level
Provincial Identification Number
E220915
Station 5 Continuous | Watertemperature.
Upper Lang Creek
Hatchery
Station 6 Bi-monthly Portablemeter forturbidity, pH, specific conductivity
Haslam Lake(near intake) temperatureand lake level
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Figure 1. Location of Monitoring Stationswithin Haslam Lang Community Watershed
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IV. SAMPLING PROCEDURES

A. Water sampling for laboratory analyses
No water chemistryaboratory analyses were conducte@@i4.

B. Analysis using portable meters

Bi-monthlyanalysis of water temperature, pH, turbidity and salinity wereluctedising
portable meters. Before samplinigemeters were calibrated with standard solutimiswing
directions supplied by the meter manufacturers.

C. Automated samplers

Automated stagegemperaturandrainfall recordes arelocated athe motuh of Lang Creek
(Sorting Station) Automatic temperature recorders are located atitttehery and on Anderson
Creek.

V. RESULTS AND DISCUSSION

Resultsanddiscussiorof datacollectedduringthe course of the monitoring prograre
presented belowsomewater temperaturdata wasollected atl5 minute interval others

hourly, over the whole yearAll of the originaldigital information used to develop these figures
and tables is availabten Excel spread sheeisthe Powell River Salmdenhancement Society
office.

A. Water Quality

1. Turbidity measurements withportable meter

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 o§pot recordings providan indication of the range of turbidity events that

can be expecteat any given locationNow that we have more thamP0 samples taken at 6

sites overl7 yearswe are able to characterize water quality characteristitese sitemuch

better than mviously.

Table2 shows turbidity data collected 2014at 5 sites anflags those with #&urbidity in

excess of 1 NTUTurbidities in excess of 1 occurred Biéis out of 25 samples on loweaang
Creek whereas they occurred only 2 times at the outlet of Duck ThkeDec 12 storm resulted

in higher levels of turbidity at all sampled sites and a record of 57 NTU at the Sorting Station.
This turbidity even was almost certainly the result ofkeollapse and scouring along yhe main
channel of Lang CreekAnderson, lhe primary tributary flowinglirectly into the LowerLang
Creekhadonly 1 turbidity eventover 2014andwas not responsible for any significant increase
in turbidity of the main lang Creek channelThis is in spite of the fact that this catchment has
encountered considerable harvesting over the previous few years.
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Table 2. Turbidity Values for Bi-monthly samples taken in 2014>1 NTU highlighted in
yellow)

Date Haslam | Blackwater | Anderson | Lang Duck

20/12/2014 1.42 0.58 0.46 1.58 0.36
2/1/2014 0.41 0.29 0.31 0.5 0.54
21/1/2014 0.34 0.23 0.14 0.46 0.63
12/2/2014 0.95 0.99 0.58 1.85 0.76
19/2/2014 1.27 0.56 0.68 2.41 0.42
13/3/2014 0.29 0.95 0.4 1.26 0.35
27/3/2014 0.3 0.51 0.31 0.6 0.76
10/4/2014 0.51 0.43 0.17 0.42 0.32
23/4/2014 0.61 0.86 0.22 0.34 0.39
8/5/2014 0.78 0.33 0.28 0.66 0.34
27/5/2014 0.53 0.7 0.35 2.36 0.46
3/6/2014 0.64 0.38 0.21 0.49 0.52
16/6/2014 1.39 0.51 0.43 0.44 0.36
9/7/2014 0.33 0.41 0.15 0.45 0.44
21/7/2014 0.54 0.51 0.21 0.52 0.43
5/8/2014 0.67 0.54 0.24 1.07 0.5
15/8/2014 0.89 1.29 0.22 0.55 0.49
3/9/2014 0.41 0.87 0.22 0.62 0.36
18/9/2014 0.55 1.86 0.21 0.37 0.63
6/10/2014 0.53 0.59 0.24 0.65 0.41
24/10/2014 2.26 0.98 0.78 10.3 1.98
13/11/2014 0.68 0.37 0.2 0.75 0.39
24/11/2014 1 0.41 0.3 0.65 0.4
5/12/2014 0.81 0.41 0.17 0.53 0.7
11/12/2014 1.31 1.53 3.01 57.3 3.33
Average .78 .68 42 3.19 .65
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On Figure 2spot turbidities are provided ftine period2011 through 2014. At all stations,

turbidity events are most common between November and March and are usually associated with
heavy precipitation, overland flow aaa ordeof magnitudegreater discharge. Turbiditieasrely

exceed NTU for all sitesbetween Spring and Autumn equinoXhe samples collected at the
Haslam Lake site were taken immediately adjacent to the intake alosigattedine These

periodsof elevated turbidityvereassociated with wave action along an unproteskedeline

during times of high lake level The turbidity levels at the intakeself, in spite of its proximity

to thesample locationdonot exhibitthese elevated levels. For the years unbdeervatiorby

the Powell RiveEngineeringDepartmenbdf water drawn athe intake, there has not been a

single turbidity level measured in excess of 1 NTU.

Figure 2.

Turbidity (NTU) at 5 sites
(Bimothly measurements over 4 years 2011 -2014)

10/1/201
10/3/201
8/11/201
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14/5/201
15/7/201
6/11/201
2/1/201
13/3/201
13/11/201

On Table 3 dl bi-monthly turbiditysamplesare compiledince the sampling program began in
1998. Of the totalof 2,407 samples taken at thesites over the previous years <0.5% of the
5 sitesexceeded 10 NTUL% fell betweerb and9.99NTU, 3% of samples fell betweeh and 5
NTU, 10% of samples felbetweenl and 2NTU andmore than 8% of the samples werbelow
1NTU. The great majority ofurbidity eventsrecorded wereonsidered to be naturale. not
generatedby human activities.

This same datgresented in Figurd and4 illustrates thenature of turbidity eventat these 5
sites.
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Table3 Summary of all turbidity measurements taken over 18 years at 5 sites in Haslam Watershed

Lang Anderson Bl'kwater Duck Haslam All sites combined
Sites
Turbidity # of % of # of sites % of # of sites | % of sites # of % of # of sites % of # of % of sites
range sites in sites in range sites in range within sites in sites in range sites sites in | in sample
range within within range range within within range
range range range range
Oto1l 342 70.9% 443 93.6% 370 76.4% 456 93.63% 439 91.2% 2050 85.2%
NTU
1to 1.99 91 18.8% 19 4.0% 90 18.6% 25 5.13% 27 5.6% 252 10.5%
NTU
2to 5 32 6.6% 7 1.4% 19 3.9% 4 0.82% 11 2.2% 73 3.0%
NTU
5to 10 10 2.0% 3 0.6% 5 1.0% 2 0.41% 3 0.6% 23 1.0%
NTU
>10 NTU 7 1.4% 1 0.2% 0 0.0% 0 0.00% 1 0.2% 9 0.4%
Total 482 473 484 487 481 2407
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Figure 3
Number of samples with given turbidity classes for
five sites in Haslam Lang Watershed
m>10
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Figure 4

Percent of turbidity values in given class (5 sites over 18
years, (total 2407 samples)
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1t0 1.99 ntu/ 0%

11%

Figures 5, 7 and 9 show the completerfuinthly turbidity samplingvhile Figures 6, 8 and 10
provide therange of turbidities expmmncedat each station. Comparing turbidities collected at
these siteshows Anderson Cregkhe major tributary of Lang Creek, almost always adalwver
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turbidity valuethat the main stem of Lang Creekhe Duck Lake site alwa had lower levels of
turbidity thanLower Lang Creek sitéVhen sources of turbidity affecting these stations were
noted, theywere almost always resultirigom natural stream sedimentation processes.

Figure 5
498 bimonthly turbidity samples on Lang Creek (Sorting Station)
1998- 2014
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Figure 6

Percent of 482 samples with measured turbidity
range for Lang Sorting Station
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Figure 7

496 bi monthly turbidity samples on Anderson
Creek 1998-2014
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Figure 8

Portion of 473 samples with measured turbidity range
for Anderson Creek
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Figure 9
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504 Bimonthly turbidity samples ( NTU) on Duck Lake over
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Figure 10

Percent of 487 samples with measured turbidity range
for Duck Lake outlet
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2. pH with Portable Meter

Figurell shows the variabilityf pH over 2014or the 6 sampling sites within the watershed.

The pHis found to be near neutral for most recorded measureme&hese is a possiltli that the

the pH meter is no longer providing consistently accurate readings as historic trends have shown
a slight increase in pH over the summer months rather than the reverse which is shown here.

Figure 11
pH at 6 sites over 2014
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3. Electrical Conductivity

In all samplingto datethe data indicates extremely low electrical conductivity meaning that
dissolved salts aravailable in only very low concentratiottvoughout the waterstde There is
an indication that the sensor probe used maypoatrately measure variability at Heelow
concentrations.

B. Water Temperature Monitoring Results

1. Bi-monthly Manual collection from 6 siteswithin the watershed

Figurel12 shows theange of and variability betweewatertemperatures dhe major sampling
sitesfrom 20122014 The three years of dataflect the same patteridighest summer
temperatures (>22C) arerecorded at the surface of lakes, (Haslam, Slough, Duck) lowest
summer temperatures from small streams under forest ¢dwderson and BckwaterCreek)

and intermediate summer temperatures on streams where warmer lake water is cofieudsas it
through forested ripariarone(Lang).
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Figure 12

Water temperature variation at 6 sites in Haslam Lang
Watershed over 3 year period [2012-2014)
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On Figurel3 thecooling effect of Lang Creek water passing from Duck Ltakihnemouth is
portrayed. During the hottest period in the summer, Lang Creek can be cooled as much as 4
degrees centigrade alg its passage Evapotranspiratioand direcshading fronriparian
vegetation likelyassist irthis cooling effecas well asadditionsof cooler water from Anderson
Creek Unnamed creeks east of Anderson Crae#ground wateseeping directly into the
channeimay also be important

Figure 13
Water temperature on upper and Lower Lang Creek and
on Anderson tributary 2014 data
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2. Continuous water temperature records

On Figurel4 daily max minwater temperate datafor Lang Creek Sorting Station is provided
for 2014 Note that for the warmest period of the sumrtiggre is a diurnal fluctuation of more
than 2 degrees C at the mouthereas there is very little or no diurnal fluctuation in winter
months

Figure 14

Daily Min Max Water Temperature at mouth of Lang Creek
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Daily Water temperature °C
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Figurel5 provideswater temperatures on Lower Lang Creek for the hattestay intervabf the
year, peaking oruly 14, 2014with a temperature of ZZ.

Figure 15

Daily Max Min Water temperature at Sorting Station over hottest period of summer
(July 9= July 19, 2014)
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Daily Max Min Water temperature at Sorting Station

-Jul 10-Jul 11-bul 12-Jul 13-Jul 14-Jul 15-1ul 16-Jul 17-Jul 1E-Jul 19-Jul

Figure 16 is a compilation of all ¥ hourly water temperature dadlacted over the summer of
2014 The graph clearly shows the two major warm spells over the susopetimposednto
the daily oscillations
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Figure 16

Variation in water temperature at three stations in Lang Watershed (summer 2014)
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Upper Lang

Variation in Hourly Water Temperature over hottest period in summer 2014
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On Figure 17 the hottest 5 day interval over the sunoh2014was recordedSurvival strategies of residef@ohomay depend on the both the
diurnal cooling and the much cooler tributary strearite that the warmest temperature on lower Lang is staggered by approxintedahg 4

from that measured on upper Lang Cremlirroringthe duration of passage (and cooling) down the Lang Creek channel.

Figure 17
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Figure 18 and 19 show the variation in water temperature from Duck Lake and Andersdmiraliiemonthly samples taken since
1997. Annual fluctuations are fairlgonsistent and no obvious long term trend in warming or cooling of water is noted over this time

interval.

Figure 18

Fluctuations in bi-weekly water temperature over 17 years on Duck Lake (2 year gap 2008-2008)
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Figure 19

Fluctuations in bi-weekly water temperature over 17 years on Anderson Creek (2 year gap

2008-2009)
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C. Water Quantity and Timing of Flows

On Figure20the max mirhydrograph for 2014is presentedDaily changesn dischargeof more than 100% are commonly recorded
during winter stormsAs has been discussed in previous reports, the lakes arestjorhydrological and water qualityuffer for the
majority of thewatershed Anderson Creekbeing unbuffereds amajorstorm wateccontributor during peak flowmsn lower Lang
Creek Looking back on turbidity data that shows Anderson Creek to always have much lower turbidity leVedsmth@neek we

can infer that aisproportionate amount of the turbidity measured at the mouth of Lang Creek is generated within Lang Creek

Channel itself.

Figure 20
Max Min Hydrograph for Lang Creek at Sorting Station 2014
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! The Stage discharge curve ( y=28.518.193x+3.638) developed in 2012 was used to develop this hydrograph. Because there were no actual measurementetakey at the
high stage levels, (81 m) actual discharge values reflect considerable uncertainty.
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On Figure21 we see the daily rainfall overlain with the hydrograph. The highest recorded instantaneous flowia®6amh*/sec
(using the stage discharge curve based on equation y=2a81:03x+3.638) This discharge ithe highest measured since 1998.
There is considerable uncertainty of actual discharge levels at these higher stages because the bgjhaststagextrapolated
from measurements made only at lower stagetal rainfall at the sorting station wag8Q7 mm in 2014, 30%bove averagannual
rainfall.

Figure 21
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