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Executive Summary 

Maintenance of water quality is key to the management of the Powell River Community Forest.   Two 

major domestic intakes (Powell River District intake on Haslam Lake and Brew Bay Intake at the mouth 

of Lang Creek) and numerous individual water licenses lie downstream of the Community Forest Lands.   

Lang Creek supports the most important fishery resource in the Powell River Area.    In order to evaluate 

whether water quality is being maintained, a rigorous field assessment of fine sediment generation was 

conducted within the Powell River Community Forest lands.    The watershed was subdivided into 6 

zones, based on potential risks.   The Water Quality Evaluation Protocol, recently developed by the   

Forest and Range Evaluation Program was chosen as the framework on which the evaluation was 

conducted.   This assessment was based primarily on the forest road network within the watershed and, 

in particular, sites along the road network where there was a possibility that artificial road drainage 

might connect to the natural drainage.     80 sites were identified as potentially capable of influencing 

water quality within the areas managed by the Community Forest.   For each of these sites, the protocol 

provided a means of estimating the magnitude of disturbance, its characteristics and the connectivity 

between the disturbance and the natural drainage.  This data provided an order of magnitude estimate 

of fine sediment being generated at the site.   Each site was then assigned to one of 5 water quality 

impact classes:   “Very Low”, “Low”, “Moderate”, “High” and “Very High”.   Of the 80 sites sampled in 

the whole watershed,   91% fell into the “Very Low” and “Low” Fine Sediment Generating Potential 

Classes.  The remaining 9% fell into the “Moderate” Fine Sediment Generating Class.    These results 

compare favourably with the 1200 province- wide sites evaluated over 2007 and 2008 where 69 % of the 

sites were rated “Very Low” or “Low”,   25% “Moderate” and 5.5% “High” or “Very High”.    The 91% of 

sites within the watershed falling into the “Very Low” and “Low” classes reflects management that has 

successfully maintained water quality.     For the 7 sites (9%) in the Community Forest found with a 

moderate rating, none had the potential to directly impact the most sensitive zones.     3 of these seven 

sites were associated with inter-drainage culverts without resident fish, 3 were associated with 

Blackwater Creek and one with Washout Creek, both buffered by Mud Lake.    Both of these streams 

support natural resident trout populations and hatchery reared salmon but also suffer from periodic 

natural turbidity events.   The reasons for the “Moderate” ratings for Fine Sediment generation at these 

7 sites included:  long ditch lines (3 sites) diverted water from old skid trail (2 sites), inherited road 

location too close to stream (1 site),   and broken down cross ditches (1 site).  Although not high priority, 

the feasibility of conducting improvements at these sites should be considered. 

 Powell River Community Forest has been managed with a high degree of care that has preserved the 

quality of water for drinking and fisheries resources.  Existing water quality data support this conclusion.  

It is recommended that this high level of diligence be continued by the Community Forest Managers 

through careful planning, design, construction, maintenance and deactivation of their roads.  Fine 

sediment generation should be considered at each phase of a road’s life.   Recreation use was 

recognized as having an increasing impact on water quality although outside the authority of the 

Community Forest managers. 
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1. Introduction 

The Powell River Community Forest is situated within the Haslam Lang Community Watershed and other 

smaller watersheds with active water licenses and high fisheries values.  Maintaining quality water is of 

paramount importance for maintaining high quality raw water for domestic drinking water intakes and 

supporting high value fish resources.  The managers of the community forest, in close consultation with 

the local water purveyors (Powell River District and Brew Bay Water Users Association) are committed 

to maintain high water quality and ensure that all activities conducted within the watersheds conform to 

this goal.   After 3 years of operation, Results Based Forest Management Ltd. who manage the Powell 

River Community Forest, decided to perform a rigorous water quality audit of their activities and 

contracted Brian Carson of Carson Land Resources Management Ltd to conduct this assessment.  Funds 

were made available by Forest Investment Account (FIA). 

Figure 1.    The Powell River Community Forest (light green) 
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 2. Methodology 

The Forest and Range Evaluation Program (FREP) of the Ministry of Forests has developed a Water 

Quality Protocol
2
 that was designed specifically to address the concerns of forest managers concerned 

with maintaining water quality.   The characteristics of the protocol include: 

• Simple but relevant 

•  Fast  (20 minutes per site) 

• Repeatable (two different evaluators working independently will come up with same 

answer) 

• Able to address a wide range of terrain characteristics that occur throughout all Forest 

Regions of B.C 

• Designed  to provide recommendations for better management 

 

This Protocol has been accepted as the Provincial Standard for the FREP program, and so was chosen 

as the framework for the assessment.   

For the purpose of this evaluation, the primary characteristic of interest is turbidity, which is a 

measure of the cloudiness of water.  When forestry related disturbances generate fine sediment 

that is then transported to a stream, turbidity pulses occur which degrade water quality. 

Contrary to the assumptions of most hydrological models that consider forestry related  sediment 

generation to be generated in a diffuse manner, virtually all sediment generated  by forest activities 

comes from easy-to-identify point sources.  Such sources or sites occur wherever roads and 

occasionally, harvesting 
2
 come in close hydrological proximity with natural drainages.   These sites 

were identified both in the office and in the field. 

All roads under permit to the Community Forest, or used by the Community Forest on their haul routes 

within the Community Forest were included in the assessment 

The FREP Water Quality Protocol Methodology is based on the fact that virtually all water quality 

degradation is the result of physical disturbance of soil and alteration of surface and subsurface 

drainage.  By inspecting all sites that have been disturbed by forestry activities, the evaluator can 

determine the vast majority of any negative effect forestry operations might have on water quality.   

Once the sites are selected, primarily
3
  bridge and culverted drainage crossings and inter-drainage 

culverts, three simple indicators are investigated at each site including 

• The areal extent of fine sediment exposed at site resulting from a forestry disturbance. 

                                                             
2
 http://www.for.gov.bc.ca/ftp/hfp/external/!publish/frep/indicators/Indicators-WaterQuality-Protocol-2009.pdf 

 
3
 Cutblocks are considered if there is a soil disturbance within the block that is connected by storm water surface 

flow to a natural drainage. Such sites were rare within the cutblocks developed by the Community Forest. 
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• The relative degree to which the surfaces may erode and generate sediment 

• The ability to transport those fine sediments from the site to a stream under consideration. 

Determining areal extent of a disturbed site is straightforward.  All disturbed surfaces draining 

towards a water body encompass the potential source of sediments.  This may include road 

surfaces, ditches, cutbanks, slope failures and any other forestry related disturbance features.  

Lengths and widths of various components are estimated to 1 or at most 2 significant figures.   

To estimate the degree with which the surfaces may erode requires, at a minimum, an estimate of 

the portion of fine sediments (or soil) that is exposed and what depth of erosion that might be 

anticipated over the year.    A considerable body of research has been conducted on forested lands, 

including forest roads and the magnitude of sediment generation expected. Undisturbed forest 

surfaces do not generate any surface erosion whatsoever because their natural rates of infiltration 

and permeability are generally much higher than normal rates of precipitation.  Even after 

harvesting, areas with a forest floor covering do not usually generate fine sediment unless 

concentrated flow is directed over them.   Bare, newly exposed fine textured surface soils, in the 

absence of any conservation practices tend to erode around 10 mm or 1 cm over a one year period.   

The following year erosion will usually be substantially less because of revegetation and self 

armouring of surfaces.  Road surfaces present a special case, because of their frequent and repeated 

disturbance by heavy vehicular vehicles and maintenance grading.   Resource road surfaces, 

depending on the nature of their surfacing material (or lack thereof), slope gradient and amount of 

traffic, are subject to erosion rates ranging from none to over 1 cm per year.    

An estimate of connectivity between sediment source and stream is also required. Generated 

sediment must somehow be transported to the stream to impact water quality.  Areas of serious soil 

erosion may occur where there is no means by which the fine sediment can reach a natural 

drainage.   The degree of connectivity can be obvious, such as when a road ditch flows directly into a 

stream.  However, in other instances, the partial filtering/ infiltration effects of a forest floor or 

retaining pond that receives storm drainage before it reaches the stream must be considered as 

well.  The protocol considers the size of area being drained and the length of the non channelized 

drainage flowing from the site to the stream to determine the level of connectivity.   

With these three values estimated, a simple calculation provides a reasonable estimation of the 

amount of fine sediment entering a stream as a result of a forestry disturbance.  While the amounts 

are presented as volumes, they are not meant to be precise but rather order of magnitude 

estimations that reflect impacts on water quality.   The assigned classes are shown on Table 1.    By 

reconsidering the individual components that make up that value, the evaluator can then make a 

quantitative analysis of how the impact at a site might be mitigated.   
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A copy of a field form that was completed at each site is presented in the annex along with tables 

explaining the choices for each column. 

Table1.     Thresholds Developed for the Water Quality Protocol 

Total Volume of Fine 

Sediment generated at site 

(WQ Index) 

Site Sediment Generation 

Potential Classes  (based 

on consensus of field 

practitioners) 

General Level of 

Management  

<0.2  very low Good 

 

 

 

Poor 

0.2-1   low 

1-5   moderate 

5-20  high 

>20   very high 

 

The Water Quality Audit provides a report card of all potential fine sediment bearing sites indicating the 

degree of impact that forest activities on Water Quality of the major catchments and sub-catchments 

draining the community forest.  

Table2.   Rating of Fine Sediment Generating Potential 

Total # of Sample Sites Evaluated in watershed   

Sediment Generation  Potential Rating  VERY LOW LOW MODERATE HIGH VERY HIGH 

Number of sample sites with assigned fine 
sediment generation potential class in 
watershed 

# of 
sites 

% of 
total 

# of 
sites 

 

% of total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

          

Leading management opportunities to reduce 
negative water quality impact  of forestry 
operations (with moderate or higher impact 
rating) 

 

 

 

These ratings of sediment generation are then assessed considering the nature of the receiving 

waters associated with each site.  There are widely varying consequences from turbidity events 

depending on the nature of the water body and how it is being used.     

Each site sampled has been located on Community Forest Geographical Information System 

(GIS).  The results provide a quantitative assessment of the performance of the forest managers 
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in preserving water quality.  It prioritizes all inspected sites within their chart area and indicated 

where improvements to management might be considered. 

The Haslam Lang Watershed was fortunate to be the subject of an extensive water quality 

monitoring program between 1997 and 2002
4
.   Data collected during the course of this 

monitoring program has been reviewed and presented firstly to support the justification for 

catchment zones and their sensitivity.   Secondly, a comparison of this data with more recent 

water quality data collected in 2008 and 2009 by the Powell River Salmon Enhancement Society 

provides a means of assessing performance in maintaining water quality.    

 

3. Results  

Based on the results of 6 field days in the company of staff of Results Based Forest Management Ltd, a 

total of 81 sites were identified as potentially contributing fine sediment to  lakes or streams within and 

adjacent to the Community Forest.    One site was later dropped when the lack of connectivity was 

confirmed.  These sites were assigned to one of in six distinct catchment zones, each with their own 

sensitivities and specific consequences should sediment events occur.   

The primary justification for the partitioning of these zones comes from the long term water quality data 

that was collected between 1997 and 2001.  On Figure 2 the seasonal and spatial variation of turbidity is 

portrayed for key locations within the watershed.   

Figure 2.   Background variation in turbidity values for 6 sample sites within the Haslam Lang Community 

Watershed. 

                                                             
4
 Carson, B.R., 2002.  Haslam Lake Lang Creek Water Quality and Quantity Monitoring Program.  Final report for 

Period 1997 through 2002.  Prepared for Western Forest Products Ltd with funding by Forest Renewal B.C. 
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Although having relatively low levels of turbidity compared with many coastal streams, the mouth of 

Lang Creek has consistently the highest levels of turbidity of those measured within the watershed.  

Haslam, Duck and Mud Lake act as efficient traps for sediment loads that are occasionally transported to 

them by high-energy mountain streams.  Large sediment loads issuing from local sub-catchments into 

these lakes may occasionally result in an increase in localized turbidity- with extreme events, the 

turbidity plume might be transported beyond the local basin
5
, although this phenomena has not been 

observed over the sampling period.  Haslam Lake turbidities taken along the shore nearby the intake 

only exceeded 1 ntu three times and in each case this was the result of wave action along the lakeshore.  

In no case did it affect the water quality at the Powell River intake itself, which is 20 meters off shore 

and 6 meters below the surface.    

Other characteristics besides turbidity vary throughout the seasons and at different locations.  For 

instance on Figure 3  it is apparent that Blackwater creek experiences the highest levels of Total Organic 

Carbon (TOC)  and greatest fluctuations of TOC over the season of the 6 sampled sites. A large 

backwater wetland upstream of the sampling site is at least partially responsible for the high TOC levels.    

Lang Creek too, has relatively high levels of TOC while the Haslam Intake experiences low magnitudes of 

TOC and only minor fluctuations over the year.  Considering that all streams feeding Haslam Lake 

experience changes in water quality similar to Lang and Blackwater, one recognizes the importance the 

large bodies of water for buffering annual discharge of streams. On Figure 4, six recognized catchment 

zones are shown, upon which the water quality assessment was stratified. 

Figure 3.  Variability of Total Organic Carbon at different sites over an extended time period 

                                                             
5
  The volume of lake, residence time of incoming water, nature of the parent materials in the sub-catchments, the 

amount and turbidity of the discharge, the magnitude of wave action along the shores of the lake at various stages 

of draw-down, the differential between the temperature of the stream and lake water and the flocculating 

potential of lake-suspended sediments all influence the magnitude, duration and mobility of any generated 

turbidity plume should it occur. It is apparent that the integration of all these factors on Haslam Lake great limit 

the effect of any fine sediment introduced during storm flows. 

Variability in TOC at 6 locations over 4 years
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Figure 4.   Zones of Catchment Sensitivity within the Powell River Community Forest 

 

Community watershed boundary 
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Zone 1   

Immediate vicinity of Powell River domestic Water Intake with high potential for 

contamination   

 

This subcatchment area is the most sensitive area within the whole 

watershed area.  A turbidity plume from a local small stream or 

fecal contamination from local hikers, party goers or their animals 

could find its way to the intake.     

There are no sediment generating sites within the Community 

Forest or its road networks that drain directly into Zone 1.  The 

asphalt road that runs immediately adjacent to Haslam Lake beside 

the intake is in the process of being relocated which will greatly 

reduce the risk of human induced contamination to the Powell 

River intake at the head of Haslam Lake.  

 

Figure 5.  Rating of Fine Sediment Generating Potential within Zone 1 

Total # of Sample Sites Evaluated in Zone 2 of 
Powell River Community Watershed 

0 sites with established 
connectivity  

Sediment Generation  Potential Rating  VERY LOW LOW MODERATE HIGH VERY HIGH 

Number of sample sites with assigned fine 
sediment generation potential class in 
watershed 

# of 
sites 

% of 
total 

# of 
sites 

 

% of total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

0 0 0 0 0 0 0 0 0 0 

Leading management opportunities to reduce 
negative water quality impact  of forestry 
operations (with moderate or higher impact 
rating) 

The Powell River Community Forest is not responsible for any of the sites with potential 
connectivity to Haslam Lake within this highly sensitive zone. 

The Ministry of Forests is presently relocating the road away from the shore line of Haslam 
Lake adjacent to the Powell River  Intake 
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Figures 6  and 7 below  provide random turbidity samples collected near the Haslam intake  for a period 

before there was major forestry operations conducted within the watershed and  then while the 

Community Forestry Operations were underway in  2008 and 2009.  The data indicates that there has 

been no observable increase in turbidity over that period.   

Figure 6.  Variation in turbidity based on weekly samples at Haslam Lake Intake between 1998 and 2001  

 

Figure 7.  Variation in turbidity based on weekly samples at Haslam Lake Intake between 2008 and 2009
6
  

 

                                                             
6
 Data provided by Powell River Salmon Enhancement Society 
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Zone 2   

Discharge into Haslam Lake with little or no likelihood of connection to Haslam 

Intake or Lang Creek  

This catchment area has a relatively low sensitivity to generation 

of sediments in the Community Forest because there is no 

mechanism for fine textured sediment to be transported along 

the lake as far as domestic water intakes.  The water quality data 

that was collected nearby the Powell River Intake during the 2 ½ 

year sampling period supports that conclusion.  In spite of many 

storm events and occasional elevated turbidity that occurred in 

streams draining into the lake, turbidity values rarely exceeded 1 

NTU along the shore near the intake.  Reviewing the notes taken 

at the time of collection indicated that whenever turbidity rose 

above 1 NTU, it was associated with local wave action on beaches 

immediately adjacent to sampling site.   

The East Haslam Main forestry road is located entirely in this catchment area. A total of 47 sites 

were recognized that have permanently or occasional direct hydrological continuity with the 

lake. 

 

On  Table 3 the results of the assessment of Zone 2 are presented. 

 

 

Zone 2 
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Table  3.    Results of Water Quality Protocol Assessment  within  Zone 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Site Zone Road Type 

Discharge 

l/s 

Sediment 

generation 

Index Rating Comments 

6 Zone 2 East Haslam Main  Culvert 5 1.5 M  Incision down slope 

7 Zone 2 East Haslam Main Culvert 3 0.176 VL 

8 Zone 2 East Haslam Main Bridge 30 0 VL 

9 Zone 2 East Haslam Main  Culvert 3 2.54 M Slump in block from old road 

10 Zone 2 East Haslam Main  Culvert 4 0.25 L 

11 Zone 2 East Haslam Main Bridge 500 0.07 VL 

12 Zone 2 East Haslam Main  Culvert 10 0.1 VL 

13 Zone 2 East Haslam Main 
Culvert 

3 `0.04 VL 

14 Zone 2 East Haslam Main 
Culvert 

3 0 VL 

15 Zone 2 East Haslam Main 
Culvert 

6 1.42 M from degraded skid/ quad trail 

16 Zone 2 East Haslam Main 
Culvert 

6 0 VL 

17 Zone 2 East Haslam Main 
Culvert 

6 0.14 VL 

18 Zone 2 East Haslam Main Bridge 15 0 VL 

19 Zone 2 East Haslam Main 
 Culvert 

5 0.09 VL 

20 Zone 2 East Haslam Main 
 Culvert 

700 0.02 VL 

21 Zone 2 East Haslam Main 
 Culvert 

25 0.1 VL 

22 Zone 2 East Haslam Main 
 Culvert 

40 0.18 VL 

23 Zone 2 East Haslam Main 
 Culvert 

5 0.06 VL 

24 Zone 2 East Haslam Main 
 Culvert 

7 0.09 VL 

25 Zone 2 East Haslam Main 
 Culvert 

5 0.18 VL 

26 Zone 2 East Haslam Main 
 Culvert 

3 0.1 VL 

27 Zone 2 East Haslam Main 
 Culvert 

3 0.1 VL 

28 Zone 2 East Haslam Main 
 Culvert 

3 0.1 VL 

29 Zone 2 East Haslam Main 
 Culvert 

5 0.1 VL 
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Table  3.    (Continued)  Results of Water Quality Protocol Assessment within Zone 2  

Site Zone Road Name Type 

Estimated 

Discharge 

l/s 

Sediment 

generation 

Index Rating Comments 

30 Zone 2 East Haslam Main 
Culvert 

5 0.1 VL 

31 Zone 2 East Haslam Main 
Culvert 

3 0.05 VL 

32 Zone 2 East Haslam Main 
Culvert 

6 0.15 VL 

33 Zone 2 East Haslam Main 
Culvert 

1 0 VL 

34 Zone 2 East Haslam Main 
Culvert 

10 0.05 VL 

35 Zone 2 East Haslam Main 
Culvert 

3 0 VL 

36 Zone 2 East Haslam Main 
Culvert 

10 0.05 VL box culvert 

37 Zone 2 East Haslam Main 
Culvert 

30 0.009 VL 

38 Zone 2 East Haslam Main 
Culvert 

2 0 VL 

39 Zone 2 East Haslam Main 
Culvert 

10 0.05 VL 

40 Zone 2 East Haslam Main 
Culvert 

5 0.05 VL 

41 Zone 2 East Haslam Main 
Culvert 

5 0.15 VL 

42 Zone 2 East Haslam Main 
Culvert 

8 0.15 VL 

43 Zone 2 East Haslam Main 
Culvert 

2 0.1 VL 

44 Zone 2 East Haslam Main 
Culvert 

3 0.1 VL 

45 Zone 2 East Haslam Main Bridge 2000 0.018 VL Largest stream, 2 rail cars 

46 Zone 2 East Haslam Main 
Culvert 

20 0 VL But potential problem as sump clogs 

47 Zone 2 East Haslam Main 
Culvert 

23 0.22 L 

48 Zone 2 East Haslam Main 
Culvert 

4 0.05 VL 

49 Zone 2 East Haslam Main 
Culvert 

5 0.05 VL 

50 Zone 2 East Haslam Main 
Culvert 

12 0 VL 

51 Zone 2 East Haslam Main 
Culvert 

10 0.4 L Connectivity limited 

52 Zone 2 East Haslam Main 
Culvert 

15 0.1 VL 

53 Zone 2 East Haslam Main 
Culvert 

5 0.1 VL 

54 Zone 2 East Haslam Main Bridge 500 0.18 VL 
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Figure 8.  Rating of Fine Sediment Generating Potential within Zone 2 

Total # of Sample Sites Evaluated in Zone 2 of 
Powell River Community Watershed 

49 sites with established 
connectivity  

Sediment Generation  Potential Rating  VERY LOW LOW MODERATE HIGH VERY HIGH 

Number of sample sites with assigned fine 
sediment generation potential class in 
watershed 

# of 
sites 

% of 
total 

# of 
sites 

 

% of total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

43 88 3 6 3 6 0 0 0 0 

Leading management opportunities to reduce 
negative water quality impact  of forestry 
operations (with moderate or higher impact 
rating) 

The road surface being composed of coarse ballast and a small component of fines  provides 
a very erosion resistant surface.  Further high culvert density has minimized the 
concentration of storm water onto the slopes below.   

 

 

Over 94% of the sites inspected were found to have a low or very low impact on water quality.   In 

practice, this means that if such drainages were to be measured throughout the year, they would not be 

generating significantly more sediment than they would be naturally.  As shown above, three inspection 

sites representing 6 % of the total sample sites within this zone had a moderate fine sediment 

generating potential.  It is instructive to look at each of these sites individually to determine what 

problems were encountered and what if any management changes could mitigate the higher sediment 

delivery. 

Site #6  

The rated water quality impact on this site was 1.52 or “moderate”  While the sediment generated by 

the road itself (surface, ditches and cutbanks)  fell within the “Low:  class,   greater than 200 m of  road  

ditch lines flowing  through this site and concentrated discharge beyond the ability of the down slope 

forest floor to resist channelized incision.  Recent storm flow had cut an incision involving 5 m
3  

of which  

1m
3
 was finer than medium sands.  This fine sediment was transported as far as the lake.   Site #6 was 

labeled as a “non classified drainage” above the road and some 20 meters below the road the channel 

became prominent enough to be labeled an  S4 drainage.  It was not a fish stream
7
. 

 

 

                                                             
7
 Community Watersheds do not use stream classes S5 and S6 
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Site # 9  

The rated impact on this site was 2.54 or “moderate”.   Site #9 included a non-classified drainage that 

had been impacted by a small mass failure generated further upslope within a recent cutblock.  The 

slump itself was initiated on a slope under 60%.  The initial failure site measured around 30 m
3 

 although 

more 20 m
3
 of material was re-deposited further down slope.   The  material at the base of the failure 

liquefied and flowed over the forest floor, was captured by the road ditch and diverted through a road 

culvert onto the slope below. An estimate 2 m
3
 of fine sediment was generated by this event which was 

transported to the lake via a non fish bearing ephemeral drainage. 

Further inspection of the site revealed an abandoned road above the block that had generated 

substantial discharge.  This excess water had been running out onto the forest floor over an extended 

period.   Close inspection of the ground within the cutblock above the failure showed no obvious 

alteration to the direction of water flow.  At the time of inspection water was running over the forest 

floor within the disturbed area and further incision of the disturbed forest floor was occurring. 

Upon learning about the problems associated with this site, the management group immediately had 

the drainage from the old spur road redirected both back into its original drainage and into the natural 

drainage immediately to the south.  This action effectively had removed much of the water that had 

initiated the original slump.  While on site, soils that were exposed as a result of the slump were  

covered with logging slash to protect the ground from further surface erosion.  These activities were 

conducted with hand tools because of difficulty of bringing machinery on site.   

Site #15 

The rated impact on the site on water quality was 1.42 or “moderate”    This road surface itself produced 

only a small portion of this sediment.  Over 5 m
3 

of sediment was being generated by an old road grade 

that had more recently been reactivated as a quad trail.   Deep rills, incised by storm waters along the 

trail, generated around  1 m
3
  of fine sands, silts and clays, all of which would contribute to a turbidity 

plume at the lake.    Clearly, this trail should be properly deactivated and recreation vehicles prohibited. 

 

As mentioned above there would be no possibility of these small ephemeral drainages producing 

sediment that could be transported anywhere near the Domestic Drinking Water intakes.   Stream fish 

habitat was not affected as these sites were not associated with natural stream channels.   There would 

be a small localized turbidity plume, adjacent to the lake shore that would quickly dissipate. 
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Zone 3  

Direct discharge into Lang Creek or tributary of Lang Creek with a high Sensitivity 

for impacting both Drinking Water and Fish 

Brew Bay Water Users  Intake near mouth of Lang Creek;  

Salmon hatchery, sorting station, spawning beds provide very 

high fishery values along main stem of Lang Creek and in major 

tributaries. 

 

 

 

 

 

The sites sampled within Zone 3 are presented on Table  4. 

Zone 3 
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Table 4 .    Results of Water Quality Protocol Assessment within Zone 3 

Site Zone  

 

Road Type  

Discharge  

l/s 

Sediment 

generating 

Index  Rating Comments 

3 Zone 3 Lower Lang Lang Main Culvert <5 0 VL 

 4 Zone 3 Lower Lang Lang Main Culvert <5 0.11 VL 

 59 Zone 3 Anderson Granite Main Bridge 700 0.14 VL 

 60 Zone 3 Anderson Granite Main Culvert 8 0.18 VL 

 

61 Zone 3 

Trib of 

Anderson Duck Main Culvert 20 0.08 VL 

avulsions  on 

fan below 

62 Zone 3 

Trib of 

Anderson Duck Main Culvert 8 0.14 VL 

avulsions  on 

fan below 

63 Zone 3 

Trib of 

Anderson Duck Main Culvert 40 0 VL 

 

64 Zone 3 

Trib of 

Anderson Duck Main Culvert 70 0 VL 

 

65 Zone 3 

Trib of 

Anderson Duck Main Culvert 0.5 0.2 VL 

 

66 Zone 3 

Trib of 

Anderson Duck Main Culvert 1 0 VL 

 

67 Zone 3 

Trib of 

Anderson Duck Main Culvert 5 0.2 VL 

 

68 Zone 3 

Trib of 

Anderson Duck Main Culvert 5 0.4 L 

Road surface 

sediment  

72 Zone 4 Lang Creek Duck Main Bridge 4000 0.78 L 

 Recreation 

site main 

contributor 

73 Zone 4 Lang Creek Duck Main Culvert 20 0.2 VL 

Feeds 

Hatchery 
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Figure 9.  Rating of Fine Sediment Generating Potential within Zone 3 

Total # of Sample Sites Evaluated in Zone 2 of 
Powell River Community Watershed 

14 sites with established 
connectivity  

Sediment Generation  Potential Rating  VERY LOW LOW MODERATE HIGH VERY HIGH 

Number of sample sites with assigned fine 
sediment generation potential class in 
watershed 

# of 
sites 

% of 
total 

# of 
sites 

 

% of total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

12 86 2 14 0 0 0 0 0 0 

Leading management opportunities to reduce 
negative water quality impact  of forestry 
operations (with moderate or higher impact 
rating) 

All sites were well managed and no recommendations for improvements are required.  

 

 

Of the 14 sites where connectivity was established (or assumed) all sites had a low or very low sediment 

impact rating indicating that operations were being conducted with considerable care.  The roads within 

this zone were well built with recent upgrading and use of good surfacing materials.  Maintenance level 

where excellent with crowning of the road maintained with virtual absence of berms. 

Site# 72 had one of the higher sediment generation potentials observed in this zone   (but still in the low 

class) immediately adjacent to the outlet of Lang Creek on Duck Lake. This site fell within a high 

recreation use area. The disturbance from recreation use contributed more than 50 % of the sediment 

directly and by preventing vegetation establishment along the path of storm discharge from the road, 

another 25 %.     Past measurements of turbidity taken at the upper Lang Creek bridge,   albeit never 

high, were almost always associated with the disturbances associated with this recreation site.   Two 

things should be noted with this figure.  First, the water quality at the Duck Lake outlet (where Lang 

Creek begins) has much higher quality water than the sample site at the mouth of Lang Creek.  This 

attests to the major buffering capacity of the lakes within the watershed from local stream discharge.   

Local observations at the site at the time of sample identified the major source of this sediment to be 

coming from the impromptu recreation site immediately adjacent to the upper Lang Creek bridge and 

not from the road itself.   High fecal coliform counts are frequently recorded here as well which is a 

concern for the Brew Bay Water Users Group. 

Figures  10 and  11  below  provide  a comparison of  grab samples collected  at the Duck Lake outlet  

(also source of Lang Creek)and at the mouth of Lang Creek  for a period before there was major forestry 

operations conducted with the watershed and  during 2008 and 2009
8
  when the Community Forestry 

                                                             
8
 Data provided by Powell River Salmon Enhancement Society 
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operations were underway.  The data indicates that, for the samples collected, there has been no 

measureable increase in turbidity between the two periods.   Background levels for Duck lake are 

generally <1 NTU with occasionally values approaching 2 NTU.  Background levels for lower Lang Creek 

are usually less that 1 NTU with occasional spikes of turbidity in excess of 5 ntu during storm events.  

Observations made over the course of the sampling period determined that the turbidity peaks within 

Lang Creek were mostly generated from in- stream bank erosion and not changes to land use on 

tributary streams. 

Figure  10 

 

Figure 11 
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Figure 12 and 13 are of interest also becausethey show that Anderson Creek usually has a lower 

turbidity that the main stem of Lang Creek but occasionally has a a turbidity spike that may be felt at the 

mouth of Lang Creek.  For these reasons , all streams in direct connection with Lang Creek are 

considered to be highly sensitive . As in the other  sampling areas, there was no observable differences 

noted in water quality at the sampling locations between 1997-2001 and 2008-2009. 

Figure 12 

 

Figure 13 
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Zone 4  

Discharge directly into Duck Lake 

These sites are indirectly connected to Lang Creek by the shallow 

Duck Lake whereby only fine sediment from these sites might 

occasionally have the opportunity of reaching the outlet to Lang 

Creek 

 

 

 

 

 

 

 

Table  5.    Results of Water Quality Protocol Assessment within Zone 4   

Site Zone  Road Type  Discharge  

l/s 

Sediment 

generating 

Index  

Rating Comments 

70 Zone 

4 

Duck 

Main 

culvert 1 0.3 per 100 

m 

L All inside road ditches 
connected by culvert to lake 

71 Zone 

4 

Duck 

Main 

culvert 1 0.3per 100m L All inside road ditches 
connected by culvert to lake 

74 Zone 

4 

Duck 

Main 

Culvert 0.2 0.3 per 100 

m 

L All inside road ditches 
connected by culvert to lake 

 

The roads in Zone 4 represent a special case in that the western and southern shorelines of the lake are 

immediately adjacent to the road that was built long before  the problems of fine sediment generation  

affecting water quality was considered.  In spite of the poor inherited location of this road, the high level 

of management was able to greatly ameliorate the potential problems associated with this location.  

Road surfacing materials were excellent, roads were well crowned, berms were absent and culverts 

frequent.    With a low fine sediment generating potential per 100 meters of road, little could be done to 

improve on management, short of seeking a new realignment. 

Zone 4 
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Figure 14.  Rating of Fine Sediment Generating Potential within Zone 4   

Total # of Sample Sites Evaluated in watershed 3 sites measured  

Sediment Generation  Potential Rating  VERY LOW LOW MODERATE HIGH VERY HIGH 

Number of sample sites with assigned fine 
sediment generation potential class in 
watershed 

# of 
sites 

% of 
total 

# of 
sites 

 

% of total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

0 0 3 100 0 0 0 0 0 0 

Leading management opportunities to reduce 
negative water quality impact  of forestry 
operations (with moderate or higher impact 
rating) 

Inherited road location in close proximity to stream but otherwise excellently managed. 
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Zone 5  
 Indirect Discharge into Lang Creek via Mud Lake Network and Duck Lake 

 

Relatively Low sensitivity for domestic intakes downstream with 

buffering afforded by lake network.  Relatively high fish values.   

This Zone includes the catchments of three of the major drainages 

off TinHat Mountain including  Sweetwater, Washout and  

Blackwater Creek. They are important native trout streams and are 

sometimes used as rearing streams for hatchery salmon. 

 

 

 

 

Table  6.    Results of Water Quality Protocol Assessment  within Zone 5 

Site Zone  

Creek 

Road Type Discharge 

Sediment 

Generating 

index Rating  Comments 

76 Zone 5 

 Washout  

Larson Bridge 500 1.15 M 

230 m ditch 

line 

78 Zone 5 

Washout Granite 

Main Bridge 30 0.04 VL Deactivated Rd 

55 Zone 5 

Sweetwater 

Larson Bridge 

2000 

 0.36 L 

 

75 Zone 5 

Blackwater 

Larson 

Bridge 

(lower) 500 1.25 M 

500m of ditch 

line 

77 Zone 5 

Blackwater 

Duck 

Main 

Inter-

drainage 

culvert 3 1.35 M 

Including 

drainage from  

Larson Rd 

79 Zone 5 

Blackwater Granite 

Main X ditch 30 1.53 M 

x DITCH 

FAILURE 

69 Zone 5 

Blackwater Duck 

Main 

 Bridge 

(upper) 300 0.45 L 
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Figure 15.   Rating of Fine Sediment Generating Potential within Zone 5 

Total # of Sample Sites Evaluated in watershed 
7 sites with connectivity 

established  

Sediment Generation  Potential Rating  VERY LOW LOW MODERATE HIGH VERY HIGH 

Number of sample sites with assigned fine 
sediment generation potential class in 
watershed 

# of 
sites 

% of 
total 

# of 
sites 

 

% of total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

1 14 2 28 4 58 0 0 0 0 

Leading management opportunities to reduce 
negative water quality impact  of forestry 
operations (with moderate or higher impact 
rating) 

Inherited road alignment of Duck Lake road immediately adjacent to Blackwater Creek for 
sites 75 and 77.  Road surface well managed but no easy option to reduce connectivity to 
creek. 

 

 

Three of the sites rated as having a moderate sediment generating potential are associated with 

Blackwater Creek. Site # 75 consists of the lower bridge crossing, which in itself is well designed and 

constructed and not a significant contributor.  However the inherited road alignment parallels a ditch/ 

channel of Black Water Creek for 500 meters.  Although the surface of the road is high quality material 

and well graded, there is little or no opportunity for the small amount of fine sediment generated by the 

south side  of the crowned road from reaching the adjacent  stream/ditch.  There is little opportunity to 

improve this site short of relocating the road. 

Site # 77 captures road sediment, not only from 150 m of road surface from the Duck Lake Mainline, but 

also from a 240 m section of north ditch of the Larsen Main.  The site is also connected to the new cut 

block being prepared by the Community Forest, but at present is generating little water and no 

sediment.    There may be an option to install another ditch block and culvert on the Larsen Main to 

reduce the length of the north ditch line. 

Site #79 was located on the old Granite Main on a road that had been deactivated with strategically 

placed cross ditches.  With the passage of time and heavy use by recreation vehicles, some of the cross 

ditches are no longer working resulting in water concentration on the road surface and some gullying 

and deposition directly in Blackwater Creek.   At the minimum, replacing the cross ditches would 

eliminate this fine sediment source for a period of time.  There may be justification for reinstalling a 

bridge at this site because of its heavy use by recreation vehicles. 
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For all the three sites discussed above, the benefits of any remedial action are  discounted because the 

Blackwater Creek itself takes on a channel configuration between the two bridges that produces  heavy 

sediment loading under natural conditions. The stream avulses sporadically and as it incises into forest 

soils, it generates fine sediment an order of magnitude greater than anything associated with the road 

network itself.  Below this geomorphological feature, a wetland complex occurs that captures a portion 

of this sediment. 

Site #76  which drains into Washout Creek has 230 m of road ditch connected to the creek,  There may 

be opportunities to intercept a portion of this ditch flow and disperse it safely onto the forest floor.  

Turbidity data collected at the lower Bridge of Blackwater Creek is presented on Figure  16 and 17.   In 

spite of Blackwater Creek being a major tributary of Duck Lake, it has little influence on the turbidity at 

the Duck Lake sample site.  The sampling undertaken in 2008 and 2009 shows no significant change in 

water quality between the two periods. 

Figure  16 

 

Figure 17 
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Zone 6 

Direct Discharge into other creeks with established water licenses and high fishery values 

While not within the Haslam Lang Community Watershed, these 

drainages are both important sources of drinking water.  Kelly Creek 

has 7 water licenses, Whittal Creek, 11 and Myrtle Creek, 12.    Because 

these domestic intakes may have little or no treatment of their raw 

water, they require the same high level of care afforded Community 

Watersheds.  Further, each of these streams support important salmon 

runs so sediment management is very important.   

 

 

 

 

Table  7.    Results of Water Quality Protocol Assessment within Zone 6 

Site Zone Creek Road Type  

Discharge 

l/s 

Sediment 

Generating 

index Rating  Comments 

81 

Zone 

6 

Kelly (main 

stem) 

Deighton 

Main bridge 150 0.24 L   

 

1 

Zone 

6 

Myrtle 

(headwaters)  

Branch 

210 

(Duck) culvert 5 0.13 VL 

Excellent for 
new construction 

2 

Zone 

6 

Myrtle 

(headwaters) 

Branch 

200 

(Duck) culvert 

 

0.37 L 

Excellent for 
new construction 

5 

Zone 

6 

Whittal (lower 

bridge) Lang Main bridge 

 

0 VL 

 

57 

Zone 

6 Trib of Whittal 

Granite 

Main culvert 10 0.12 VL 

 

56 

Zone 

6 

Whittal, (upper 

bridge) 

Granite 

Main bridge 40 0.045 VL 

 

58 

Zone 

6 Trib of Whittal 

Granite 

Main culvert 20 0.16 VL 
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Figure  18.  Rating of Fine Sediment Generating Potential within Zone 6   

Total # of Sample Sites Evaluated in watershed 
7 sites with connectivity 

established  

Sediment Generation  Potential Rating  VERY LOW LOW MODERATE HIGH VERY HIGH 

Number of sample sites with assigned fine 
sediment generation potential class in 
watershed 

# of 
sites 

% of 
total 

# of 
sites 

 

% of total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

# of 
sites 

 

% of 
total 

 

5 71 2 29 0 0 0 0 0 0 

Leading management opportunities to reduce 
negative water quality impact  of forestry 
operations (with moderate or higher impact 
rating) 

All sites very well managed with no recommendations offered 

 

 

All the Sites inspected with Zone 6 had a low or very low Sediment Generating Potential.  Bridge and 

culvert design were very good, road surfacing materials of high quality and culvert placement strategic.   

Very little could be done to improve on these sites.  

Sampling of these creeks was discontinued after 2001 so no comparison between the two time periods 

was available.
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4. Conclusions 

On Figure 19, a summary of the rating of all sites inspected associated with the Powell River Community 

Forest is given.  Over 76 % of these sites were in Very Low fine sediment generating potential class, and 

15% fell in the Low class.     These sites are not considered to be impacting water quality and no action is 

required.  The remaining 9% of the sites identified were found to have a moderate fine sediment 

generating potential.     3 of these sites were associated with long ditch lines, 2 sites were associated 

with recreation vehicle use,   1 site was associated with a cutblock slope failure and   1 site was a result 

of the old road located right beside a stream.  Immediate action is not required for sites with Moderate 

Fine Sediment Generating Potential.  However, these sites should be prioritized by cause, amount of 

sediment produced, nature of the stream or lake into which they drain, and cost of any potential 

mitigation.   As an example, the only “solution” for site #75, the Duck Lake Road alignment  adjacent to 

Blackwater Creek  is to change its location, which would be very difficult and expense,  the stream 

channel already produces at least an order of magnitude more sediment than the road does and there is 

very little, if any hydrological continuity between Blackwater Creek and the outlet of Duck Lake.  Clearly, 

in this case, costs to reduce the sediment loading far outweigh any benefits. In each case, these 

“moderate” sites have been reported in the results.  However, determining benefits and costs for the 

mitigation of each site is beyond the scope of this investigation.  

There were no sites in the Community forest with a high or very high fine sediment generating potential 

which would have required more immediate attention. 
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Figure  19. Fine Sediment Generating Potential Ratings from 80 sites assessed in the Powell River  

Community Forest  

 

For comparison, Figure 20 shows the provincial ratings of more than 1200 sites from forest districts that 

conducted Water Quality Evaluations over 2007 and 2008.   Provincially, very low ratings accounted for 

38%, low 31%, moderate 25%,   and high and very high ratings, 5.5 % of all samples collected.   The 

substantially   lower water quality impact ratings for the Powell River Community Forest compared to 

provincial data aptly reflects the high level of management devoted to maintaining water quality. 

Figure 20.  Fine Sediment Generating Potential Ratings from 1200 sites assessed throughout the 

Province  
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When one considers only the most sensitive sites in the watershed,   (those sites directly connected with 

either of the main drinking water intakes or the natural salmon habitat associated with Lang Creek and 

its immediate tributaries) the results are even more favourable.     For these critical zones, as shown of 

Figure 21, no sites were rated higher than “low”.   

Figure 21 

 

 

 

There is some water quality data collected within the watershed by the Salmon Enhancement Society to 

support the results of the site assessment.    Figure  21 and 22  show the variability in  turbidity of water 

samples taken at five different locations within the Community Watershed,  first during  the period 

1998- 2001 and secondly for the period 2008- 2009.   The magnitude and frequency of turbidity pulses 

at each sampling site are similar for both sampling periods.  While some caution is always needed when 

comparing discrete water samples, the two sets of data indicate that no notable changes to water 

quality had occurred.   
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Figure 21 

 

Figure 22 

 

 

The road network associated with the Powell River Community Forest has been managed with a high 

level of care that has preserved the quality of water for drinking and kept fish streams free of fine 

sediment.   The road managers have considered location, design, construction, maintenance and 

deactivation with a primary objective of maintaining water quality.   The substantial use of ballasted 

road surface along the whole East Haslam Main, the Myrtle Creek headwaters and most of their recent 
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spurs opened to access cutblocks has greatly reduced the initial sediment load often experienced during 

new road construction, as well as the long term sediment generation potential.   The East Haslam 

Mainline Road  although often “connected” with Haslam Lake by inter-drainage culverts, experiences 

very low rates of surface erosion and the dense network of inter-drainage culverts greatly reduces the 

propensity for storm flows to incise into the forest floor below the culvert outlets.  All recently 

constructed bridges within the watershed area have very low values for fine sediment generating 

potential.  Low ratings were achieved by a combination of high bridge deck with road surface water 

directed away from bridge, strategically placed culverts on road approaches to crossings,   well crowned 

roads that allowed outside surface of the road to drain diffusely onto the forest floor and grader 

operation that prevented ruts and  avoided berm build- up along critical alignments.   

The Community Forest road network also includes older roads located immediately adjacent to Duck 

Lake and Blackwater Creek where keeping road generated sediment out lakes and streams is very 

difficult. However, by close attention to high quality surfacing material, road crowning and minimizing 

berms within these critical road sections, potentially serious Water Quality Impacts have been 

minimized.    

5.  Recommendations 

Given the very good results of the Water Quality Evaluation within watershed areas influenced by the 

Community Forest, the primary recommendation would be to continue their on-going forestry 

operations with the same level of diligence.   

Because new roads have the largest potential for negatively impacting water quality, special care should 

be extended to ensure that any new roads are properly located, designed and constructed into order to 

minimize any potential water quality impacts.  Stream crossings and roads in close proximity to streams 

must be carefully assessed and designed.   Minimizing the need for stream crossings is obvious.   The 

initial flush of sediment from newly dug ditches and cutbanks must   be considered  as the road is being 

located and designed to ensure that, firstly, sediment generation is minimized, and secondly, that any 

sediment that is generated can be safely diverted away from natural drainages as the road “hardens 

up”.   

As a planning tool, the Community Forest should  emphasize the “sites”   identified during this 

evaluation because  these sites represent the portals with which  fine sediment generated by forestry 

activities may reach a natural drainage and thus directly or indirectly impact water quality.   Small 

changes in road drainage resulting from road rutting or berms can occasionally have major sediment 

generating consequences adjacent to these sites.   Where artificial drainage from roads is not yet 

connected to the natural drainage, endeavor to keep it that way.   Inter culvert storm drainage should 

continue to be monitored during storm events to ensure culvert outflow can be reabsorbed into the 

forest floor down slope.   
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Long ditch lines are rare within the Community Forest road network and should remain rare.  There may 

be  opportunities to shorten up ditch lines associated with Sites  #6 , #75, #76 and # 77.   However, these 

are not high priority sites and should only be considered as a part of some larger development. 

Roads that have been previously deactivated may require maintenance to rebuild cross ditches that 

have been worn down by recreational traffic.  (Site #79 on Granite Main).  Given the heavy use of this 

trail, re-bridging the crossing might be considered 

Other recreational forest road users need to be educated, and in some cases policed in relation to their 

trail construction and use.  One of these,   (Site #15)   generating “moderate” levels of fine sediment that 

was exacerbated by quad use. The trail should be deactivated. 

The impromptu recreation site immediately east of the upper Lang Creek bridge (site#70) produces 

more sediment than most sites in Zone 4, albeit still in the Low Range.  More importantly, high fecal 

coliform counts have been recorded at this site, a direct consequence of its recreation use.   Given this 

site’s location near the outlet of Lang Creek, better management of this site should be considered
9
. 

Historic logging within the Haslam Lang Watershed area has resulted in many artificial drainage 

diversions along of railway grade, abandoned road and skid trail.  Where these features still divert 

water, special care is required during road and block layout to ensure that such water does not 

adversely affect new operations such as observed at Site #9.   

 

Submitted January 15, 2010 

 

Carson Land Resources Management Ltd 

Roberts Creek,  B.C. 

 

Brian Carson, P. Geo. 

 

                                                             
9
 This will not be easy, as the site is a major weekend party location. 
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Annex 1 

Figure 23.   Location of Sites along East Haslam Mainline Inspected During Field Work 

 

Identified Site with Moderate Fine Sediment Generating Potential 
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Figure 24.    Location of Sites along Duck Main, Larsen Main and Granite Main Inspected during field 

work 

 

 

Identified Site with Moderate Fine Sediment Generating Potential 

Identified Site with Low  Fine Sediment Generating Potential but 

high risk of fecal contamination from recreation 

Blackwater Creek 

Washout  Creek 



Carson Land Resources Management Ltd 

1861 Lower Road, Roberts Creek, B.C. V0N 2W6, e-mail: brian_carson@dccnet.com 

35 

 

Figure  25  Location of Sites along Granite Main, Lang Main and Deighton Main Inspected during field work 

 
 

. 1 .2 
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