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EXECUTIVE SUMMARY 
 
One of the requirements of the Canadian Standards Association (CSA) forest certification 
programme is that the licensee must maintain water quality within the Defined Forest Area (DFA). 
The programme requires that the licensee develop an objective measure to document how well water 
quality is being protected. It is also required that a target be set relative to the measure so that 
performance can be evaluated. To meet this requirement for TFL #30, Canadian Forest Products Ltd. 
(Canfor) has developed an index of water quality that focuses on the evaluation of erosion and 
sediment delivery at steam crossings.  This index has been termed the Stream Crossing Quality 
Index (SCQI).  The value of the index is obtained by surveying all of the stream crossings within a 
given watershed and qualitatively assessing the potential for erosion and the delivery of sediment to 
the stream at each crossing.  The SCQI method focuses on evaluating the addition of fine sediment 
to streams at stream crossing locations.  SCQI scores for individual crossings (referred to as 
“individual crossing scores”) range between 0 and 1, depending on the potential impact the crossing 
is having on water quality.  A score of 1 indicates that the crossing has the potential for a substantial 
negative impact on water quality.  As the impact is reduced, the score decreases until it eventually 
reaches 0.  The SCQI for the watershed is calculated by adding the individual crossing scores and 
dividing this value by the watershed area.  The resulting overall watershed SCQI score provides an 
index of the impact that the crossings are having on the introduction of sediments to the stream 
network at a watershed level.  This score can then be translated into a Cumulative Watershed Effects 
Hazard Rating based on surface erosion and delivery potential, ranging from very low to very high.  
The SCQI is a refinement of the stream crossing density index (SCDI), an office based exercise that 
has traditionally been used to determine the impact that stream crossings have on water quality 
within a watershed. 
 
During the 2002 field season eight sub-basins were chosen for sampling in Canfor’s TFL #30 which 
is located in the Prince George Forest District.  All of the sub-basin SCQI values were found to be 
substantially less than their corresponding stream crossing density index values.  In the majority of 
sub-basins, this resulted in a reduction of the road related sediment source hazard rating from very 
high to moderate.  For most of the sub-basins, the hazard ratings were more a function of the high 
density of stream crossings within the watershed, rather then the poor quality of individual stream 
crossings.  Intensive forest harvesting within TFL #30 has resulted in high stream crossing densities 
within many of the sub-basins.  These high densities increase the importance of using effective 
erosion and sediment control measures at stream crossings to reduce the potential for downstream 
negative impacts.  
 
The individual crossings scores are a valuable tool in identifying areas of concern for local water 
quality.  Water Quality Concern Ratings (WQCR) of None, Low, Medium, or High were assigned to 
each crossing based on their individual crossing scores.  The majority of the crossings that we 
surveyed in 2002 within TFL #30 had WQCRs of low or none.  Only 7.42% of the crossings 
received WQCRs of high (Table 1).  Most of these crossings were associated with very small 
streams, i.e. less than 1.5 meters in width. 
 
Even though very few crossings surveyed in 2002 had high WQCRs, some common problems were 
identified throughout the TFL.  These include: 1) long ditchlines with exposed soil connected 
directly to streams, 2) sediment from the road surface directly entering streams at crossings 3) poorly 
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deactivated crossings.  Most of the problems were associated with new roads, either recently 
constructed or recently deactivated, that had poorly implemented Erosion and Sediment Control 
(ESC) measures or none at all.        
 
Table 1. shows the key results found in each sub-basin surveyed in the 2002 season including the 
SCQI for the sub-basin, the SCQI Watershed Cumulative Effects Hazard Rating, and the percentage 
of crossings in the sub-basin with a high water quality concern rating.  
 
 Table 1. Summary of SCQI Results for Sub-basins Surveyed in TFL#30 During 2002.  

Sub-basin or 
area 

identification 

Size of sub-
basin 
(km2) 

Number of 
crossings 
surveyed 

Stream 
crossing 

density index 
(number of 

crossings/km2)

SCQI for sub-
basin 

(sum of 
individual 
crossing 

scrores/km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1,2 

% of 
individual 
crossings 
surveyed 

classified as 
High water 

quality 
concern 

All areas of TFL 
#30 surveyed in 

2002 
N/A 658 N/A N/A N/A 7.30 

Barney 42.21 70 1.66 0.54 High 5.71 

Herring 74.78 67 0.90 0.30 Moderate 4.48 

Woodall 53.30 96 1.80 0.55 High 7.29 

East Olsson 27.94 39 1.40 0.39 Moderate 5.13 

Lower Olsson 67.60 48 0.70 0.29 Moderate 14.89 

Basin 4 51.25 48 0.94 0.29 Moderate 14.58 

Watershed D 43.25 44 0.93 0.19 Low 2.27 

Upper Seebach 145.9 154 1.06 0.29 Moderate 5.19 

1 This hazard rating relates to the potential for negative impacts to water quality caused by watershed cumulative effects 
of erosion and sediment delivery to streams at road crossings.  2 The hazard rating along with the coresponding SCQI 
value are as follows: Very High >0.6; High = 0.41 - 0.6; Moderate = 0.26 - 0.4; Low = 0.11 – 0.25; Very Low < 0.1. 
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1.0 INTRODUCTION 
 
There is a growing component of the consumer market that wants to be assured the forest products 
they are purchasing are derived in a sustainable fashion and that all forest values are considered in 
the planning process.  One way to do this is through forest certification.  Canadian Forest Products 
Ltd. (Canfor) has identified forest certification as a means to monitor its forest practices and improve 
them where necessary, thereby maintaining and/or increasing its market share.   
 
Tree Farm License 30 (TFL #30), managed by Canfor’s Prince George Operations currently holds 
CSA certification.  One component of CSA certification requires that water resources within the 
Defined Forest Area (DFA) be managed on a sustainable basis.  A decline in water quality can have 
major impacts on the water resources in an area.  It is also widely accepted that improper forestry 
practices can have negative impacts on water quality (Government of BC 1995).  
 
Sediment generation from forestry practices comes from the following three main sources: roads, 
landslides and stream bank instability. Significant increases in sediment concentration in streams 
over natural levels can have a negative effect on fish and fish habitat (Slaney et al. 1977; 
Government of BC 1995; Hall et al. 1987; Hartman and Scrivener 1990; Phillips 1971; Scrivener 
and Tripp 1998.).  Sediment can also reduce the value of water for domestic and agricultural use 
(Government of BC 1995).  In areas where rainfall precipitation is dominant and harvesting occurs 
on steep slopes, landslide processes can be a major contributor of sediment to streams.  In areas such 
as TFL #30 where the landscape is dominated primarily by rolling hills, landslides have less of an 
impact on sediment input to streams.  Due to the relatively intense management of TFL #30, road 
density is quite high. Sediment yields from logging and roads can show a 2 to 50 fold increase over 
historical levels (Reid 1993).  The main point of road sediment delivery to streams is at crossings 
such as culverts and bridges (Brownlee et al. 1988; Government of BC 1995). While it is recognized 
that roads are not the only source of sediment related to forestry practices, they are considered to be 
the most significant causes of increased sedimentation (Beschta 1978; Brownlee et al. 1988; 
Government of BC 1995; Reid and Dunne 1984).  Through the proper layout, construction, 
deactivation and use of erosion and sediment control (ESC) measures, the impact that roads have on 
water quality can be significantly reduced (Beaudry 1998; Government of BC 1995). In an effort to 
assess the impact that stream crossings are having on the water quality within TFL #30, a field based 
index (the SCQI) was developed. 
 
The Stream Crossing Quality Index (SCQI) survey is based on the concept of the stream crossing 
density index (SCDI) used in the Watershed Assessment Procedure (WAP) (Government of BC 
1999). The assumption in the WAP is that the risk to water quality increases as the density of stream 
crossings within a watershed increases. The stream crossing density index assumes that every 
crossing is a problem from the point of view of erosion and sediment delivery. Although this is a 
useful index to highlight potential for cumulative effects, it does not consider the actual quality of 
erosion and sediment control (ESC) or effective de-activation measures that may have been 
implemented at a particular stream crossing. Consequently, the numerical value of such an index will 
always increase with increasing activity within a watershed. Thus, such an index cannot evaluate 
progress towards the achievement of a specified goal, this being an explicit requirement of many 
forest management certification schemes (e.g. CSA). Consequently, it became necessary to develop 
an index that would document and evaluate problems as well as successes. The index must provide 
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an incentive to improve practices by documenting those practices that achieve the desired goals.  The 
SCQI method was designed to be such an index. 
 
The SCQI method is based on the concept that the impact of stream crossings on water quality can 
be reduced through effective erosion and sediment control practices, and that this can be evaluated 
and scored. As with the SCDI, each crossing within a watershed is, at priori, assumed to be having a 
negative impact on water quality. However, the theoretical negative impact of this stream crossing 
can be reduced if the crossing is evaluated in the field and does not show any signs of erosion and 
sediment transport to the stream.  Using this method of evaluation a crossing that shows substantial 
problems receives an individual crossing score of one (1). As the quality of a crossing improves, the 
score is reduced, eventually reaching zero (0). This can effectively eliminate the crossing from the 
“erosion and sediment producing” inventory. As the scores for the individual crossings are reduced 
so is the SCQI for that watershed.  This mechanism provides an incentive to implement good ESC 
measures.  
 
The SCQI method also provides valuable data that can be used to identify specific problem sites or 
areas.  This enables the forest manager to implement proper ESC measures in areas where it is 
required.  By addressing specific problems, the negative impact on water quality will be reduced and 
the overall SCQI score for that watershed will also be reduced.   It also enables forest licensees to 
focus their resources to areas that will receive the greatest benefits.  
 
CSA forest certification requires continuous improvement over time and the SCQI method provides 
a way to monitor progress in regards to water quality.  It is the purpose of this report to introduce the 
SCQI concept to the managers of TFL #30.  The SCQI values calculated in this report will be used 
as a baseline to monitor the relative improvement of forest practices within the TFL. Specific 
problems or areas of concern will be identified in this report and potential solutions presented. 
 

2.0 METHODOLOGY 
 
The SCQI method is a subjective type of assessment, yet it is systematic in its approach.  There are 
no detailed quantitative measures that must be made (e.g. length and depth of erosion rills).  The 
SCQI method was designed with the assumption that it is better to assess a much larger number of 
crossings in a qualitative way (i.e. all of the crossings within a watershed), than it is to assess only a 
few crossings in a very detailed, quantitative way.  A balance between effectiveness and efficiency 
has been developed when performing the SCQI field assessments.  The SCQI method was designed 
to be conducted relatively quickly (10 to 15 minutes per crossing) so that a maximum number of 
crossings can be assessed within a watershed or landscape unit.  Due to the qualitative nature of the 
SCQI method Canfor’s Prince George operations implemented an intensive water quality monitoring 
program with the main objective of calibrating the SCQI crossing scores using stream turbidity 
measurements. The results of the first year of this monitoring program will be delivered to Canfor in 
March of 2003.  
 
The SCQI method produces valuable information that can be used for watershed level or site specific 
planning.  At one level, the result of conducting the SCQI field surveys is an individual crossing 
score for each crossing surveyed.  This is calculated based on the erosion and sediment delivery 
potential of the crossing and results in a score between 0.0 and 1.0.  The individual crossing score is 
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used to assign a Water Quality Concern Rating (WQCR) of none, low, medium, or high to each 
individual crossing. The WQCR can then be used to identify individual or groups of crossings that 
may be having a negative impact on local water quality.  At a watershed or sub-basin level, the sum 
of the individual crossing scores divided by the watershed area is used to calculate the SCQI for the 
sub-basin.  The SCQI value can then be used to assign an SCQI Watershed Cumulative Effects 
Hazard Rating ranging from very low to very high.  This hazard rating provides an indication of 
what impacts stream crossings are having on water quality at a watershed level.  The SCQI Hazard 
Rating uses similar categories as those suggested for the stream crossing density index (SCDI) 
identified in the original Watershed Assessment Procedure. In this way, we can compare the hazard 
that would be generated by assuming that all crossings are a problem (SCDI Hazard Rating) and the 
hazard generated by assessing the quality of the crossing in the field (SCQI Hazard Rating). Table 2 
provides a summary of the terminology and acronyms used in this report.    
 
Table 2. Terminology and acronyms used in this report 

 
Terminology 

 
Definition 

 
Acronym 

 
Individual Crossing Score 

 
A score between 0 and 1 assigned to a 
crossing based on a systematic field survey. 
The value of 0 means that a crossing has no 
sediment delivery problems and a value of 
1means there are significant problems related 
to sediment delivery. These individual values 
are the basic component of the SCQI survey. 

 
none 

 
Water Quality Concern Rating  

 
A rating of none, low, medium, or high 
based on the individual crossing score.  The 
WQCR identifies specific crossings and 
areas where a high amount of road surface 
erosion and sediment delivery is occurring.  
It is also useful in documenting areas where 
effective erosion and sediment control is 
practiced. 

 
WQCR 

 
Stream Crossing Quality Index  

 
This is a numerical value that is computed by 
adding up all of the individual crossing 
scores and dividing them by the watershed 
area. This is the value that is used by Canfor 
as the SFM indicator of impacts to water 
quality.  

 
SCQI 

 
Stream Crossing Density Index  

 
This is one of the original GIS based indices 
documented in the original BC Watershed 
Assessment Procedure. It is simply the 
number of crossings within a watershed 
divided by the watershed area. 

 
SCDI 

 
 SCDI Watershed Cumulative Effects 

Hazard Rating  

 
This watershed hazard rating is based on the 
computed value of the SCDI. It is a 
hypothetical rating that describes the 
potential hazard to the aquatic environment 
associated with road related sediment 

 
none 
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Terminology 

 
Definition 

 
Acronym 

sources. This rating assumes that all stream 
crossings in a watershed are a potential 
hazard. . This five class hazard rating ranges 
from very low to very high and is based on 
the values provided in the original BC 
Watershed Assessment Procedure (see Table 
3). 

 
 SCQI Watershed Cumulative Effects 

Hazard Rating  

 
A field based hazard rating associated with 
road related sediment sources that considers 
the addition of fine sediment to streams at 
stream crossings.  Scores of very low, low, 
moderate, high, or very high are assigned 
based on the SCQI for the watershed (see 
Table 3). 

 
none 

 
SCQI Watershed Targets 

 
This is a value that is identified in SFM 
plans as the maximum value that is 
acceptable for sustainable forestry practices 
If the computed SCQI value is higher than 
the Target value, then ESC measures should 
be implemented so that the SCQI value is 
effectively lowered.  

 
none 

 
    

2.1  2002 Sampling 
 
TFL #30 is located north east of Prince George in the Prince George Forest District (Figure 1).  In 
the 2002 field season the following eight sub-basins within TFL #30 were selected for SCQI 
surveying: Barney, Herring Creek, Woodall Creek, East Olsson, Lower Olsson, Basin 4, Watershed 
D, Upper Seebach (Figure 2).  These sub-basins were chosen for SCQI surveying based on their high 
hazard indices from a prior watershed assessment (Beaudry et al. 1998). To maintain efficiency and 
reduce travel redundancy other sub-basins were also partially surveyed.  The sub-basins in which a 
small portion of crossing were evaluated will not be individually presented in this report. They will 
be presented collectively in the overall TFL 30 summary for 2002.  It is important to note that the 
sub-basin boundaries were redefined based on TRIM 2 data.  The new boundaries will in some 
instances be substantially different then the original sub-basin boundaries used for previous analysis. 
 
All stream crossings within each sub-basin were surveyed in all accessible areas.  Roads that were 
heavily overgrown were not completely sampled.  Based on our experience we believe that the 
majority of these crossings are not having a major impact on water quality due to the heavy 
vegetation cover and the lack of motorized traffic on these roads. A small percentage of these 
crossings were surveyed to document the impact (or lack thereof) that these crossings have on water 
quality. There are also many areas within TFL 30 that are inaccessible due to beaver activity and the 
associated flooding of roads and creation of large ponds.  
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The field survey focused on evaluating the potential for erosion and sediment delivery at each stream 
crossing.  The field survey tended to focus on one sub-basin at a time.  The number of assessors was 
kept to a minimum and all field staff received training to ensure consistency during the field 
assessment. Efforts were made to assess sub-basins from the top to the bottom by travelling to the 
end of the road network to start the survey, especially in steeper terrain when roads did not cross 
over watershed boundaries. This allowed us to systematically survey the stream crossings to ensure 
that no areas were missed.  The majority of the surveying was done using ATV and trucks to provide 
maximum efficiency.  In some situations where roads were impassable to motor vehicles, they were 
walked.  In most instances roads were travelled to the end where a survey Point of Comencemnet 
(POC) was marked.  Roads were travelled to the end to ensure that all potential stream crossings 
were found, even if they did not show up on the original field map based on TRIM 2 data and 
Canfor’s Forest Development Plan.  On roads where the surveyor could only access part of the road, 
a survey POC was marked at turnaround spot.  In other instances where the ground checks were 
consistent with the TRIM data i.e. only streams shown on the TRIM 2 maps were being found, they 
were not travelled all the way to the end as this was deemed too time consuming.  A survey POC 
was also marked at this point.  All survey POCs were marked with a Geographic Positioning System 
(GPS). 
 
Crossings were only assessed if they were considered streams or if they had the potential to impact a 
stream.  For running water to be considered a stream there had to be significant scour and a defined 
channel.  When water that was not considered part of a stream was flowing through a crossing and it 
had the potential to reach a stream it was included in the SCQI survey. This often occurred on roads 
had tight switchbacks when crossing rivers or when roads ran parallel to streams.  In situations such 
as this the road cut can expose ground water and even when drainage control is practiced through the 
use of cross drains, the flows in the ditchline are high enough and the road is close enough that this 
water connects directly to the stream.  The ability of the ditch water to reach the stream is primarily a 
function of proximity to the stream, the vegetation complex between the road and the stream and the 
steepness of the slope.  The decision to include the “crossing” in the survey was made based on the 
above and the experience of the surveyor.  Road failures that resulted in an addition of sediment to 
streams were also assessed. This was done to ensure that all road related sediment sources connected 
to streams were documented.  Each crossing assessed was marked using a GPS.   
 
The measure of erosion and delivery potential is qualitative in nature and the survey was designed to 
limit subjectivity when determining the SCQI score.  The evaluation included the assessment of 
erosion from ditches and road running surfaces connected to the stream crossing.  Erosion level is 
assigned a value between 0 and 1.0, where 1 is considered massive erosion and 0 is no erosion.  The 
delivery potential of the eroded material from these components of the crossing to the stream 
network was then estimated.  A scale of 0 to 1.0 was also used for this evaluation which was based 
on how well erosion, drainage and sediment control was implemented. A score of 1 indicated that 
the sediment source was connected directly to the stream.  A score of 0 meant that there was no 
sediment delivery possible.  The erodibility of the substrate and road use level was also an important 
factor in assessing erosion and delivery potential.  Erodibility was based on soil texture and it was 
given a score between 0.8 and 1.0.  The higher the erodibility of the substrate, the higher the score.  
Fine soils such as silts are highly erodible and they tend to have a greater impact on water quality 
and thus they received a higher score. These fine soils also stay in suspension longer, travel farther 
downstream and can have negative impacts on fish.   Road use was also determined and assigned a 
score between 0.8 and 1.0.  The higher the activity level on a road the higher the score.  Active roads 
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received higher scores because soils tend to be more exposed and have higher potential to erode.  
The basic assumption of this assessment procedure is that the delivery of this type of eroded material 
to the stream results in a reduction in water quality. Appendix 1 provides a rational behind the 
scoring system along with examples of the various levels of erosion.    
 
Although the main focus of this survey was to assess erosion and sediment delivery at stream 
crossings, additional information that may be useful to Canfor was collected. The following 
information was collected at each stream crossing: 
 
1. Sub-basin name 
2. Crossing ID 
3. UTM Easting 
4. UTM Northing 
5. Structure Type 
6. Size of culvert or opening 
7. Erodibility of road running surface (by class) 
8. Level of road use (by class) 
9. Erosion level of the road running surface (score of 0 to 1) 
10. Sediment delivery potential of the road erosion (score of 0 to 1) 
11. Erosion level for each of the four ditches (score of 0 to 1) 
12. Sediment delivery potential for each of the four ditches (score 0 to 1) 
13. Width of the stream channel by class size 
14. Stream gradient by class size 
15. Percentage of structure plugged by class size 
16. Level of concern for fish passage 
17. Functional condition of the structure (culvert or bridge) to pass water and sediments 
18. Height (in cm) of any culvert drop 
19. Presence or absence of any substrate in the culvert 
20. Presence or absence of channel constriction at the crossing 
21. Photo number (if one was taken) 
22. Other comments 
 
This information can be important when prioritizing areas that require further assessment.   
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Figure 1.  Location map for TFL # 30.
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Figure 2.  Sub-basins selected for the SCQI survey in 2002.
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2.2 Individual Crossing Scores and the SCQI 
 
Upon completion of the field survey, the individual crossing score for each crossing was calculated 
using an algorithm developed by P. Beaudry and Associates Ltd.  Inputs to the algorithm include 
road use level, erodibility of the substrate, surface erosion level and the sediment delivery potential 
to calculate the individual crossing score.  Six potential sediment sources are considered for each of 
the crossings.  These include the four ditches and their associated cut and fill slopes and the two road 
running surfaces. Each of the six potential sources is evaluated relative to the amount of erosion that 
is occurring and the potential for the eroded material to reach a stream crossing. All crossings 
initially receive a score of 1.  This score is then reduced based on the inputs into the algorithm.  For 
example if the road substrate is a fine silt, is an active mainline and has massive erosion with direct 
connectivity the individual score will likely be a 1 because there is nothing in place to prevent or 
mitigate sediment delivery to the stream.  If however that same crossing has effective ESC measures 
and erosion was only considered minor with indirect delivery, the individual score would likely be 
between 0.2 and 0.3.  This was a simple example, however in other instances the relationship 
between the algorithm inputs can be more complicated.  Due to the complex interactions between the 
factors influencing erosion and sediment delivery the algorithm was used to provide consistency 
between crossing assessments.  We also realized that the algorithm had the potential to simplify the 
process because it only accepts the above inputs.  The SCQI is a relatively new concept and it is still 
evolving.   For these reasons an assessors score was also provided to ensure that the erosion and 
sediment delivery was accurately documented.  When significant and consistent anomalies between 
the assessor’s scores and the algorithm output were found the necessary changes to the algorithm 
were made. 
 
The SCQI was derived by calculating the sum total of the individual crossing scores and dividing it 
by the watershed area.  It can be used to provide a SCQI watershed cumulative effects hazard rating 
relative to the watershed level cumulative impact that stream crossings are having on water quality.  
The SCQI value can be compared to the SCDI to evaluate how different the situation is in reality 
compared to a “worst-case” scenario as computed by the SCDI. . 

2.3 SCQI vs. SCDI 
 
As previously discussed, the SCQI is a refinement of the SCDI.  The SCDI is a basic measure 
included in most watershed assessments in British Columbia. It is fast and simple to compute with a 
computer based Geographic Information System (GIS). It provides a rough baseline index of the 
potential for road related erosion and stream sedimentation. This index assumes a worst case 
scenario in that all stream crossings are a potential sediment problem, which is not necessarily the 
case. The primary weakness of this index is that it only provides an accounting of the density of 
crossings in a watershed without any field assessments. In comparison, the SCQI provides an actual 
field based score of the potential for erosion and sediment delivery for each individual crossing in a 
watershed.  Consequently, the SCQI represents a more realistic assessment of the potential impacts 
that the road network may have on water quality. In theory, the SCQI will always have a value equal 
to or less than the SCDI. The SCQI can be seen as a value that indicates how much better the 
situation is on the ground compared to the hazard indicated by the SCDI. Thus, in the presentation of 
the results we always provide these two values so that a comparison can be made between the actual 
situation (SCQI) and the worse case situation (SCDI) for that particular watershed.  
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In an effort to make the comparison as useful as possible, the SCDI in the report is calculated based 
only on the number of crossings surveyed, rather then the number calculated using TRIM 2 data.  
This is done because some crossings have not been field assessed due to access difficulties and many 
of the streams mapped using TRIM 2 data are not actual streams.  If these crossings were included in 
the stream crossing density index, it would not allow for a direct comparison between the SCQI and 
the SCDI. 

2.4 Hazard Rating Associated with Road Related Sediments 
 
The watershed assessment procedure of BC (Government of BC 1999) requires that cumulative 
effects hazard ratings be developed,by the hydrologist conducting the assessment, for a variety of 
watershed indicators. One of these is the hazard to the aquatic environment (i.e. reduction in water 
quality) associated with road related sources of sediment. The SCQI method is very well suited as 
the basic indicator for the establishment of this hazard. We think that the use of this hazard 
assessment concept is a useful tool for interpreting the results of the sub-basin SCQI values and 
consequently is useful for the CSA certification process. We are proposing a simple five class hazard 
rating system that provides a qualitative indication of the potential for negative watershed 
cumulative impacts to water quality from road related sediment sources. Individual watershed hazard 
ratings are provided in this report for each of the watersheds that were surveyed in 2002 (Tables 8, 
11, 14, 17, 20, 23, 26, and 29). For each watershed, two hazard ratings are provided. The first rating 
known as the SCDI Watershed Cumulative Effect Hazard Rating, is based on the calculation of the 
SCDI, while the second rating, known as the SCQI Watershed Cumulative Effect Hazard Rating, is 
based on the calculation of the SCQI value. The hazard rating based on the SCQI value represents a 
more realistic hazard because it is based on field assessments. It can also represent the level of 
improvement in sediment control based on the worst case scenario calculated by the stream crossing 
density index. The hazard rating classes are provided in Table 3 below.  
 
Table 3. Determination of hazard rating associated with road related sediment sources 

Watershed Cumulative Effects 
Hazard Rating 

SCDI (#/km2) or SCQI value 
(crossings/km2). 

Very Low Less than or equal to 0.1 
Low Greater than 0.1 and less or equal to 0.25 

Moderate Greater than 0.25 and less or equal to 0.4 
High Greater than 0.4 and less or equal to 0.6 

Very High Greater than 0.6 

2.5 Water Quality Concern Rating  
 
The individual stream crossing scores determined from the field survey were evaluated and grouped 
into one of four Water Quality Concern Ratings (WQCR) (Table 4). These ratings were used to 
indicate specific areas of concern in a watershed where the potential for sediment delivery is high 
and local water quality may be severely impacted.  In this way, the stream crossing scores can be 
analysed on both an individual and watershed level.  The WQCRs for each stream crossing are 
mapped as stars and each classification of none, low, medium or high is assigned a unique colour of 
blue, green, yellow and red respectively.  This colour scheme is very useful in identifying areas of 
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specific concern where erosion and sediment control measures can be directed.  They are also useful 
in documenting successful ESC measures.  The WQCR for crossings based on stream width class 
will also be presented in this report to determine on what size streams most of the problems and 
successes occur.   
 
Table 4. Water Quality Concern Ratings (WQCR) based on individual stream crossing scores. 

Water Quality Concern Rating Individual Stream Crossing Score 
None 0.0 
Low 0.1 – 0.4 

Medium Greater than 0.4 and less than 0.8 
High Greater than 0.8 

 

3.0 RESULTS AND INTERPRETATIONS 
 
A total of eight sub-basins within TFL #30 were selected for SCQI surveys in 2002.  The SCQI 
survey for this project is only applicable to the areas within the TFL # 30 boundary.  Because of this 
the following areas surveyed in 2002 are not considered true sub-basins: Barney, Upper Seebach, 
Watershed D, Woodall Creek and Basin 4.  
 
One hundred percent of the surveys were completed in five of the eight sub-basins. These included 
the following basins: Barney, Lower Olsson, Basin 4, Woodall, and Watershed D.  In the other three 
sub-basins (Herring Creek, East Olsson and the Upper Seebach,) the majority of the crossings were 
surveyed, however due to weather constraints in late October they were not 100% completed. 
However, interim results for these sub-basins are nonetheless provided in this report because the 
majority of the crossings were surveyed and the scores will provide a very good indication of the 
current condition of the watershed.  Data sheets for the individual crossings surveyed during the 
2002 field season can be found in Appendix 6 (separate document). 
 

3.1 Entire Surveyed Area in 2002 
 
In all of the watersheds that we surveyed in 2002, the value of the SCQI was substantially less than 
the corresponding value computed by using the SCDI. A total of 658 crossings were surveyed within 
the entire TFL#30 while the sum of the individual scores for the same area was 203.95 (Table 5). 
This represents an effective reduction in the stream crossing density of over two thirds.  This simply 
means that the hazard to water quality is, in reality, substantially less than the hazard indicated by 
the worst case scenario as computed by the crossing density index   
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Table 5.  Stream crossings and equivalent crossings based on the SCQI in the TFL 30. 

Stream Crossings 
# of Stream Crossings Surveyed Sum of individual crossing scores 

658 203.95 
 
Seventy percent of the crossings surveyed within TFL #30 received WQCR values of none or low 
(Table 6) and there are several reasons for this.  Many of these crossings received these lower scores 
due to natural stabilization, primarily through revegetation of exposed soil.  Others had proper 
drainage control that prevented water concentration and sediment delivery to sensitive areas.  The 
most common erosion control technique observed in TFL #30 was the use of grass seed and hay, 
although the application was not always successful or sometimes it was too sparse to be effective.  
Implementation of silt fences were also observed and when installed properly, proved to be effective.  
There were many instances however where these fences were not maintained and were in the process 
of failing or had completely failed. There were also problems associated with improper deactivation 
of stream crossings.  The most common problem on deactivated roads was due to inadequate pull 
back of the road surface and bare soil with no erosion control.  Appendix 2 provides photographic 
examples of crossings with high, medium, low, and none WQCRs. 
 
A total of 48 (7.30%) crossings were deemed to have high WQCRs (Table 6.). Most of these high 
concern crossings (85%) were found on smaller streams of 1.5 meters or less (Table 7).  The 
intuitive importance of larger streams for fish habitat and water quality may be one reason that 
crossings of larger streams generally received lower  individual crossing scores then did smaller 
streams (i.e. appropriate erosion and sediment control measures are implemented at these larger 
crossings).  As well, mainline roads usually occur in the valley bottoms of watersheds or sub-basins, 
often alongside major rivers or streams.  The crossings located on active mainlines over these larger 
streams are used much more often than the crossings on spur roads.  Because of this, problems that 
are affecting water quality at these larger crossings may be noticed more often and fixed sooner then 
those on roads higher in the watershed with less traffic.  The relative size of larger crossings 
compared to smaller ones also makes it easier to identify any substantial problems that are affecting 
water quality. 
 
Small streams can represent up to 70% of the total length of streams in a watershed, and therefore, 
are frequent throughout the landscape.  Because these small streams are so numerous, they must be 
managed properly to prevent downstream cumulative effects.  Turbid water moved by small streams 
eventually reaches major tributaries and the mainstem.  When multiple small streams have high, or 
even medium, water quality concern ratings, the impact to localized areas can be significant.  Even if 
a particular reach is not fish bearing it may still be sensitive to significant increases in sedimentation 
and deterioration of water quality.  Small streams are also important for food production that 
eventually moves downstream into fish habitat.  While the SCQI value for the watershed may be 
relatively low, areas with concentrated high or medium WQCRs should be managed to reduce the 
input of sediment into the streams.   
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Table 6.  Stream crossing water quality concern ratings in TFL 30 (calculated based on 658 
crossings). 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

159 24.16 303 46.05 148 22.49 48 7.30 

 
Table 7.  Stream crossing water quality concern ratings by stream width class in TFL 30. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 4 36.36 6 54.55 1 9.09 0 0.00 
3 10 18.18 26 47.27 12 21.82 7 12.73 
4 77 24.29 146 46.06 72 22.71 22 6.94 
5 68 24.73 125 45.45 63 22.91 19 6.91 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
While the majority of the crossings surveyed in the TFL do not appear to be having a significant 
impact on water quality, the SCQI watershed cumulative effects hazard rating for the individual sub-
basins may nonetheless be moderate to high simply because of the high density of crossings in the 
sub-basins. Based on the SCQI survey, two of the sub-basins surveyed have high hazard rating, five 
have a moderate rating and one has a low rating.  The SCQI method is useful in providing a more 
realistic picture of how stream crossings are affecting water quality within the surveyed basins, 
compared to the simple crossing density index. 
 
There were some common problems that generated high SCQI scores in the surveyed sub-basins.  
These included: 1) ditchlines with exposed soil connected directly to streams and; 2) erosion from 
the road prism entering streams at crossings.  These problems were often caused by a lack of erosion 
control and drainage control and were found mostly on new roads or roads that were actively 
maintained.  As already mentioned, one source of these problems (especially those concerning the 
road prism) stemmed from poorly deactivated stream crossings.  A less severe but also prevalent 
problem in the TFL was the occurrence of hanging culverts.  Hanging culverts increase the erosive 
power of water and can result in severe erosion of stream banks below the crossing.  Most of these 
types of problems can be avoided through careful planning and appropriate building and 
maintenance procedures.  
 
One additional problem that occurred throughout TFL 30 is the occurrence of beaver activity and 
beaver dams at or near existing stream crossings.  In some cases the beaver dam was only in close 
proximity to the crossing (i.e. up the ditchline or above or below the crossing) while in others, the 
dam was located directly at the crossing.  There were several problems that were noted due to the 
existence of these dams.  The first was the occurrence of blocked culverts.  The effect of this was the 
re-routing of stream water through another course, ponding above or below the culvert, bank failure 
(due to higher water levels), or water flowing over the road running surface.  Another problem 
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observed were beaver dams being constructed on  the road surface making the road impassible to 
vehicle traffic.  A third issue was that of the beavers themselves.  There were many instances of 
erosion and sediment deposition occurring directly as a result of the movement of the beavers around 
the dam.   
 
While this activity was documented in all eight of the sub-basins surveyed, the issue was more 
prevalent in Basin 4, Watershed D, and Woodall sub-basins.  The reason for this may be the 
combination of a relatively flat landscape and the harvesting of coniferous forests resulting in a 
higher density of deciduous trees providing food for the beavers.  As the coniferous forests 
regenerate the deciduous food supply will be reduced, displacing the beavers and leaving the dams 
unmaintained and vulnerable to blowout.  This has the potential to create significant erosion and 
sediment deposition problems.   

3.1.2 Other Sub-basins 
 
There were other areas in TFL #30 that were surveyed but did not fall within the eight sub-basins 
selected for surveying this year.  These additional stream crossings were located in the following 
sub-basins: Basin A, Averil Creek, Upper Olsson, Lower Seebach, East Seebach, Mokus Creek, 
Limestone, Tay Creek, Watershed 20, Horn Creek, Hubble Creek, and West Torpy.  Ninety-three of 
the 658 total crossings surveyed were located outside of the eight selected sub-basins.  The 
remainder of the crossings in these sub-basins will be surveyed during next year’s survey. Although 
not included within this report as separate sub-basin results, these additional crossings do contribute 
to the overall sum of individual scores and WQCRs for the entire TFL.  Map 1 (appendix 5) provides 
an overview of all the crossings surveyed in TFL 30.  The following sections provide a detailed 
overview of the results by sub-basin for the 2002 SCQI survey.          
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3.2 Barney Creek 
 
A total of 70 crossings were surveyed in the Barney Creek sub-basin.  The stream crossing density is 
1.66 crossings/km2 with a corresponding SCDI watershed cumulative effects hazard rating of very 
high.  Following completion of the survey, the SCQI value for the sub-basin was calculated to be 
0.54 which represents a SCQI watershed cumulative effects hazard rating of high (Table 8).  The 
high SCQI watershed cumulative effects hazard rating in this sub-basin is not a reflection of poor 
sediment and erosion control practices, but rather a result of the high number of stream crossings 
located within it that are still contributing to a cumulative effects concern. The Barney Creek sub-
basin has 93% of its land base harvested resulting in a very high density of roads and stream 
crossings.   
 
 
Table 8.  Stream crossing quality indices in the Barney Creek sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

70 42.21 1.66 
(70/42.21) Very High 22.98 0.54 

(22.98/42.21) High 
1Refer to Table 3 in methodology 
 
The majority of the individual crossings surveyed in this sub-basin had WQCRs of medium or low 
with only four crossings receiving a rating of high (Table 9).  No specific areas of concern were 
identified in this sub-basin as the crossings with high WQCRs were distributed evenly throughout 
the sub-basin.  Three out of the four high WQCR crossings were found on streams of width class 4 
on deactivated roads (Table 10) and most of the erosion found was associated with the poor 
establishment of vegetative cover.  If more effective ESC measures are used on these sites, primarily 
through the application of more grass seed and hay mulch, the SCQI score will decrease and the 
SCQI watershed cumulative effects hazard rating will likely be reduced.  If efforts are focused on the 
crossings with high WQCR values and they are reduced to low WQCRs, this would also likely 
reduce the SCQI watershed cumulative effects hazard rating to moderate.  Figure 3 provides an 
overview of the crossing locations and corresponding WQCRs in the Barney Creek sub-basin. 
 
Table 9.  Stream crossing water quality concern ratings in the Barney Creek sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

11 15.71 31 44.29 24 34.29 4 5.71 
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Table 10.  Stream crossing water quality concern ratings by stream width class in the Barney Creek 
sub-basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 1 100.00 0 0.00 0 0.00 0 0.00 
3 1 11.11 2 22.22 5 55.56 1 11.11 
4 3 9.38 16 50.00 10 31.25 3 9.38 
5 6 21.43 13 46.43 9 32.14 0 0.00 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
Many of the potential crossings identified using T.R.I.M. data were not found during the field 
surveys.  As well, since many of the cut blocks in the Barney watershed were harvested in the late 
1960’s and early 1970’s, many of the roads that were built to access these blocks are heavily 
overgrown, and are difficult to find and access by vehicle.  There are also a number of roads that 
have been flooded by large beaver dams and thus could only be accessed by boat.  Due to these 
access difficulties several of the stream crossings within the watershed were not surveyed.   
However, based on our experience, we believe that the crossings located on these heavily overgrown 
roads are having very low or no impacts on water quality because of the lack of exposed mineral 
soils and the absence of vehicular traffic on the road or across the crossings. It is our opinion that the 
high expense of accessing these areas and the very low risk that they represent does not justify 
surveying a significant amount of these.  In the Barney watershed we surveyed all of the crossings 
that were accessible by 4X4 truck, ATV or by walking a reasonable distance. If the road was so 
overgrown that we could barely see it or distinguish it from the adjoining forest then we did not 
survey it. We also did not survey any road segments that required boat access across large beaver 
ponds.  
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Figure 3.  Water quality concern ratings for the Barney Creek sub-basin. 
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3.3 Herring Creek 
 
A total of 67 crossings were surveyed in the Herring Creek sub-basin.  The SCDI for this watershed 
is 0.90 crossings/km2 with a corresponding SCDI watershed cumulative effects hazard rating of very 
high.  The SCQI is 0.30, effectively reducing the SCQI watershed cumulative effects hazard rating to 
moderate (Table 11). The SCQI watershed cumulative effects hazard rating for this watershed is 
more a function of the high number of stream crossings than it is the number of poor quality stream 
crossings.  Only 3 of 71 crossings surveyed received a high WQCR and 50 received a WQCR of low 
or none (Table 12).  As long as effective erosion and sediment control measures are applied to new 
stream crossings and to ones that are deactivated, there should not be an increase in the SCQI 
watershed cumulative effects hazard rating.  If some of the crossings which received medium or high 
WQCRs are addressed there may be a reduction in the overall SCQI watershed cumulative effects 
hazard rating. Figure 4 provides a spatial overview of the crossing locations and their corresponding 
WQCRs in the Herring Creek sub-basin.  It is also important to note that all three crossings with a 
high WQCR were located on streams of width class 4, and two of these on deactivated roads (Table 
13).   
 
Table 11.  Stream crossing quality indices in the Herring Creek sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

67 74.78 0.90 
(67/74.78) Very High 22.35 0.30 

(22.35/74.78) Moderate 
1Refer to Table 3 in methodology. 
 
Table 12.  Stream crossing water quality concern ratings in the Herring Creek sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

9 13.43 41 61.19 14 20.90 3 4.48 
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Table 13.  Stream crossing water quality concern ratings by stream width class in the Herring Creek 
sub-basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 0 0.00 1 100.00 0 0.00 0 0.00 
3 1 12.50 7 87.50 0 0.00 0 0.00 
4 5 15.15 19 57.58 6 18.18 3 9.09 
5 3 12.00 14 56.00 8 32.00 0 0.00 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
Many of the stream crossings identified using T.R.I.M. were not found during the field survey.  
Other crossings were not accessible due heavily revegetated or absent roads.  A small area of road in 
the northeast corner of the Herring Creek sub-basin was not surveyed due to weather constraints.  
The SCQI survey for this sub-basin will be completed in 2003. Once completed, the SCQI will be 
slightly higher, however it is unlikely that this will have a major impact on the SCQI watershed 
cumulative effects hazard rating.  
 
While no specific areas of concern were identified, many of the crossings with high and medium 
WQCRs were in areas of recent harvest or leading into areas of recent harvest.  For example, two 
high, and four medium rated crossings were located on the same deactivated road leading into a 
block harvested in 2001 (AF109, AF105, AF110, AF107, AF100, and AF101).  In addition, five 
other medium rated crossings were found on deactivated roads in blocks harvested in 2000 and 2001.  
The main problems with the majority of these crossings are related to poor deactivation.  Common 
problems associated with deactivation that we noted included road surfaces not pulled back far 
enough from the stream, steep slopes, exposed soils and failures of ESC measures when they were 
applied. The majority of these crossings could be measurably improved by ensuring that appropriate 
road slope gradients were introduced and that effective and stable erosion and sediment control 
measures were implemented. 
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Figure 4.  Water quality concern ratings for the Herring Creek sub-basin. 
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3.4 Woodall Creek 
 
A total of 96 crossings were surveyed in the Woodall Creek sub-basin.  The stream crossing density 
index is 1.80 crossings/km2 with a corresponding SCDI watershed cumulative effects hazard rating 
of very high.  The SCQI for the Woodall Creek sub-basin is 0.55, with a SCQI watershed cumulative 
effects hazard rating of high (Table 14).  Once again the high SCQI watershed cumulative effects 
hazard rating in this sub-basin was a result of the high density of stream crossings in this watershed 
rather than the “quality” of the individual stream crossings since only 7% of the crossings had a high 
water quality concern rating while the majority (67%) had a rating or low or none (Table 15). Figure 
5 provides an overview of the stream crossings and WQCRs in the sub-basin. 
 
Table 14.  Stream crossing quality indices in the Woodall Creek sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

96 53.30 1.80 
(96/53.30) Very High 29.23 0.55 

(29.23/53.30) High 
1Refer to Table 3 in methodology. 
 
Table 15.  Stream crossing water quality concern ratings in the Woodall Creek sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

28 29.17 36 37.50 25 26.04 7 7.29 

 
 
There is one area in the sub-basin that contains five (Y103, Y105, Y106, Y117, Y118) of the seven 
crossings rated as high.  All of these are located on a new road in a block harvested in 2001 and all 
are on streams of width class 5 (Table 16).  Despite their small size, there is the potential for the 
sediment being contributed at these five high rated crossings to have a cumulative effect 
downstream. The problem associated with these crossings is the high surface erosion from both the 
road surface and the ditchlines.  Erosion and sediment control measures currently in place (such as 
silt fences) are not very effective.  These crossings need further erosion and sediment control 
measures such as hay and seeding in order to stabilize the soil and prevent further erosion.  The high 
SCQI watershed cumulative effects hazard rating in the Woodall further increases the importance of 
addressing these crossings and ensuring that effective erosion and sediment control techniques are 
applied to all new and deactivated stream crossings in this watershed. 
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Table 16.  Stream crossing water quality concern ratings by stream width class in the Woodall Creek 
sub-basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 0 0.00 1 100.00 0 0.00 0 0.00 
3 1 25.00 2 50.00 1 25.00 0 0.00 
4 15 38.46 13 33.33 9 23.08 2 5.13 
5 12 23.08 20 38.46 15 28.85 5 9.62 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
Some potential stream crossings identified using T.R.I.M. data were not found during the field 
surveys.  As well, several roads were too heavily overgrown and could not be surveyed. 
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Figure 5. Water quality concern ratings for the Woodall Creek sub-basin. 
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3.5 East Olsson 
 
A total of 39 crossings were surveyed in the East Olsson sub-basin.  The stream crossing density 
index is 1.40 crossings/km2 with a SCDI watershed cumulative effects hazard rating of very high.  
The SCQI was calculated as 0.39, effectively reducing the  watershed cumulative effects hazard 
rating to moderate (Table 17).  As with the above sub-basins, the field survey in the East Olsson 
resulted in a substantial decrease in the SCQI value as compared to the SCDI.   Once  again the 
SCQI watershed cumulative effects hazard rating is related more to the high number of crossings 
than to the quality of the crossings.  Since the SCQI value is very close to the threshold between a 
moderate and high SCQI watershed cumulative effects hazard rating it is very important that 
effective erosion and sediment control measures be used on all new and deactivated roads to ensure 
that the hazard rating does not increase to high. 
 
Table 17.  Stream crossing quality indices in the East Olsson sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

39 27.94 1.40 
(39/27.94) Very High 11.08 0.39 

(11.08/27.94) Moderate 
1Refer to Table 3 in methodology. 
 
Nearly 85% of the crossings surveyed received WQCRs of low or none, while only two crossings 
were found to have a rating of high (Table 18).  The six crossings with a WQCR of moderate or high 
are distributed throughout the sub-basin and thus there are no specific areas of concern.  These six 
crossings are all on active logging roads and all but one are on streams of width class 4 (0.5m – 
1.5m) (Table 19). While erosion and sediment control measures were attempted at one of the high 
rated crossings (AD52) in the form of a silt fence, it has since failed.  If proper erosion control 
measures (such as seed, hay) and sediment control measures (such as silt fences or hay bail 
structures) are implemented the problems associated with these crossings may be alleviated.  The 
second high crossing (AD57) has been negatively impacted by a beaver dam.  Unless the resident 
beavers are removed it is not likely that this crossing could be effectively improved.  Figure 6 
provides an overview of the crossing locations as well as their WQCRs for the East Olsson sub-
basin. 
 
Table 18.  Stream crossing water quality concern ratings in the East Olsson sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

10 25.64 23 58.97 4 10.26 2 5.13 
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Table 19.  Stream crossing water quality concern ratings by stream width class in the East Olsson 
sub-basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 0 0.00 0 0.00 1 100.00 0 0.00 
3 1 33.33 2 66.67 0 0.00 0 0.00 
4 7 28.00 13 52.00 3 12.00 2 8.00 
5 2 20.00 8 80.00 0 0.00 0 0.00 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
Many of the potential crossings identified using T.R.I.M. 2 data were not found during the field 
survey.  Other crossings were on roads that were either overgrown with vegetation or not yet 
constructed and were, therefore, not surveyed.  One area on the east side of the sub-basin was not 
surveyed due to weather constraints and will be completed during the 2003 field season.  Because of 
this, the SCQI value, and possibly the SCQI watershed cumulative effects hazard rating, will 
increase once the survey is completed 
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Figure 6.  Water quality concern ratings for the East Olsson sub-basin. 
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3.6 Lower Olsson 
 
A total of 48 crossings were surveyed in the Lower Olsson sub-basin.  The stream crossing density 
index is 0.7 crossings/km2 with a corresponding SCDI watershed cumulative effects hazard rating of 
very high.  Following completion of the field survey, the SCQI has been calculated as 0.29, which 
effectively reduced the watershed cumulative effects hazard rating to a value of moderate (Table 20).  
Many of the crossings in this sub-basin received a WQCR of medium or high (38% combined) 
(Table 21). These crossings can have a major impact on the SCQI watershed cumulative effects 
hazard rating, especially the crossings with high WCQRs.  By addressing the concerns on these 
crossings, the hazard rating could be reduced to low. 
 
Table 20.  Stream crossing quality indices in the Lower Olsson sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

48 67.60 0.70 
(47/67.60) Very High 19.40 0.29 

(19.40/67.60) Moderate 
1Refer to Table 3 in methodology. 
 
While nearly 15% of the crossings in this sub-basin had a WQCR of high, the vast majority of 
crossings in this sub-basin were still found to have a WCQR of low or none (Table 21).  There are 
no specific areas of concern in this sub-basin, however, six of the seven crossings with high WQCRs 
are on deactivated roads.  Two of these high rated crossings (AG52 and AG59) have problems 
concerning sinkholes in the road surface where sediment is entering (or has the potential to enter) the 
stream.  These crossings have no visible structure and a wooden culvert respectively.  A sinkhole in 
the road implies that the culvert may be failing and needs to be replaced.  Two additional high rated 
crossings (AG103 and AG113) are impacted by beaver dams.  As previously discussed, the beavers 
would need to be removed for dams to be permanently removed.  Some of the prevalent problems 
associated with the medium crossings are road sinkholes, short culverts, and road surfaces failing 
around culvert ends.  Again, culverts may need to be replaced and road surfaces stabilized in order to 
solve these problems.  Table 22 provides a breakdown of crossings based on stream width class by 
WQCR.  Figure 7 provides the stream crossing locations and corresponding WQCRs for the Lower 
Olsson sub-basin. 
 
Table 21.  Stream crossing water quality concern ratings in the Lower Olsson sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

1 2.13 29 59.57 11 23.40 7 14.89 
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Table 22.  Stream crossing water quality concern ratings by stream width class in the Lower Olsson 
sub-basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 0 0.00 1 100.00 0 0.00 0 0.00 
3 0 0.00 1 16.67 2 33.33 3 50.00 
4 1 3.85 15 57.69 8 30.77 2 7.69 
5 0 0.00 12 78.57 1 7.14 2 14.29 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
Many of the potential stream crossings identified using T.R.I.M. data were not found during the field 
surveys.  As well, since a substantial portion of this watershed was harvested in 1965, many of the 
roads are inaccessible due to heavy re-growth.  The crossings on these roads are likely having a low 
impact on water quality due to the heavy vegetation and lack of vehicular traffic.  They are however 
having an impact on the cumulative effect on the watershed and could potentially increase the SCQI 
watershed cumulative effects hazard rating. It is our opinion that the crossings on these old roads are 
having a low impact on water quality and even if they did increase the SCQI cumulative effects 
hazard rating, there would be very little that could be done to improve those crossings. Resources 
should be focused on crossings that are currently of high concern and on using effective erosion and 
sediment control techniques on new and deactivated stream crossings, rather than focusing on 
surveying the crossings on heavily vegetated roads.   
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Figure 7.  Water quality concern ratings for the Lower Olsson sub-basin. 
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3.7 Basin 4 
 
A total of 48 stream crossings were surveyed in the Basin 4 sub-basin.  The stream crossing density 
index is 0.94 crossings/km2 with a corresponding SCDI watershed cumulative effects hazard rating 
of very high.  The SCQI resulted in a value of 0.29 with a reduction of the watershed cumulative 
effects hazard rating to moderate (Table 23).  It is important to note that nearly 40% of the crossings 
in this sub-basin had a WQCR of none (Table 24), meaning there was no visible evidence of erosion 
and sediment delivery.  This is the only sub-basin surveyed in which the category of none contained 
the highest number of crossings.  This infers that crossings which received medium and high 
WQCRs are the primary contributor to the moderate SCQI watershed cumulative effects hazard 
rating.  If the problems associated with the crossings with high WQCRs were eliminated, the hazard 
rating would be reduced to low.  If both the high and medium crossings were repaired, the hazard 
rating could be reduced to very low.  Ensuring that all new roads and deactivated roads receive 
effective erosion and sediment control measures will maintain the current hazard rating.    
 
Table 23.  Stream crossing quality indices in the Basin 4 sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

48 51.25 0.94 
(48/51.25) Very High 14.83 0.29 

(14.83/51.25) Moderate 
1Refer to Table 3 in methodology 
 
In this sub-basin nearly 65% of the stream crossings were rated as having either no or low water 
quality concerns.  Only seven crossings received a high WQCR (Table 24).  No specific area of 
concern was identified, however, all of the high rated crossings in this sub-basin (AL03, AL18, 
AL35, AL37, AL48, AL57, AL63) were on active logging roads, on streams less then five meters in 
width, and all had wooden culverts (Table 25).  The most predominant problem with these crossings 
was that the wooden culverts were failing into the stream.  This was the case in 4 of the 7 high rated 
crossings (AL18, AL35, AL48, AL57) and these could be improved by replacing or removing the 
culverts.  Erosion and sediment delivery from the road to the stream was another problem 
encountered.  Proper erosion and drainage control would mitigate these problems and reduce the 
overall hazard rating score.  Figure 8 provides the stream crossing locations and their corresponding 
WQCRs for Basin 4.   
 
Table 24.  Stream crossing water quality concern ratings in the Basin 4 sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

19 39.58 12 25.00 10 20.83 7 14.58 
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Table 25.  Stream crossing water quality concern ratings by stream width class in the Basin 4 sub-
basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 1 100.00 0 0.00 0 0.00 0 0.00 
3 2 25.00 0 0.00 3 37.50 3 37.50 
4 11 36.67 10 33.33 6 20.00 3 10.00 
5 5 55.56 2 22.22 1 11.11 1 11.11 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
Many of the potential crossings identified using T.R.I.M. data were not found during the field 
surveys.  As with the Barney and the Lower Olsson, a substantial portion of this watershed was 
harvested prior to 1970 and thus many of the roads are inaccessible due to heavy re-vegetation.  The 
crossings on these roads are likely having a low impact on water quality due to the heavy vegetation 
and lack of vehicular traffic.  They are however having an impact on the cumulative effect on the 
watershed and could potentially increase the SCQI watershed cumulative effects hazard rating. It is 
in our opinion that the crossings on these old roads are having a low impact on water quality and 
even if they did increase the hazard rating, there would be very little that could be done to improve 
those crossings. Resources should be focused on crossings that are currently of high concern and on 
using effective ESC techniques on new and deactivated stream crossings, rather than focusing on 
surveying the crossings on heavily vegetated roads.   
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Figure 8.  Water quality concern ratings for Basin 4 sub-basin. 
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3.8 Watershed D 
 
A total of 44 crossings were surveyed in the Watershed D sub-basin.  The stream crossing density 
index is 0.93 crossings/km2 with a SCDI watershed cumulative effects hazard rating of very high.  
Following completion of the survey, the SCQI watershed cumulative effects hazard rating was 
reduced to low based on the SCQI value of 0.19 (Table 26).  The fact that over 95% of the crossings 
in the sub-basin received either a low or none WQCR indicates that the crossings are having very 
little impact on water quality (Table 27).  Part of the reason the SCQI watershed cumulative effects 
hazard rating is so low is due to the fact that only 2 of 44 crossings fell into both the high and 
medium WQCR categories combined (Z57 and Z58).  The rest are closely split between low and 
none.  Because so many crossings are rated as having low or no water quality concerns, it would be 
difficult to reduce the hazard rating to the very low category.  Even after eliminating the medium and 
high rated crossings, the hazard rating would continue to be low.  Table 28 provides a breakdown of 
the number of crossings that fell into each stream width class.  Figure 9 provides an overview of the 
locations of the stream crossings and their corresponding WQCRs for Watershed D. 
   
Table 26.  Stream crossing quality indices in the Watershed D sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

44 43.25 0.93 
(44/43.25) Very High 8.00 0.19 

(8.00/43.25) Low 
1Refer to Table 3 in methodology. 
 
Table 27.  Stream crossing water quality concern ratings in the Watershed D sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

19 43.18 23 52.27 1 2.27 1 2.27 

 
Table 28.  Stream crossing water quality concern ratings by stream width class in the Watershed D 
sub-basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 1 33.33 2 66.67 0 0.00 0 0.00 
3 2 33.33 4 66.67 0 0.00 0 0.00 
4 11 44.00 12 48.00 1 4.00 1 4.00 
5 5 50.00 5 50.00 0 0.00 0 0.00 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
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Many of the potential streams identified using T.R.I.M. data were not found during the field survey.  
Crossings not surveyed were located on roads not yet constructed or roads to heavily revegetated to 
travel. 
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Figure 9.  Water quality concern ratings for Watershed D sub-basin.   
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3.9 Upper Seebach 
 
A total of 154 crossings were surveyed in the Upper Seebach sub-basin.  The stream crossing density 
index is 1.06 crossings/km2 with a corresponding SCDI watershed cumulative effects hazard rating 
of very high.  The SCQI for the Upper Seebach is 0.29, thereby effectively reducing the SCQI 
watershed cumulative effects hazard rating to moderate (Table 29). 
 
Table 29.  Stream crossing quality indices in the Upper Seebach sub-basin. 

Surface Erosion Indices 

# of Stream 
Crossings 
Surveyed 

 
Watershed Size  

(km2) 
SCDI 

(surveyed) 
(#/km2) 

SCDI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

Sum of 
Individual 
Crossing 
Scores 

SCQI 
(sum of scores/ 

km2) 

SCQI 
Watershed 
Cumulative 

Effects Hazard 
Rating1 

154 145.90 1.06 
(154/145.90) Very High 43.26 0.29 

(42.26/145.90) Moderate 
1Refer to Table 3 in methodology. 
 
The highest percentage (65%) of crossings in this sub-basin fell into the low or none categories of 
the WQCR (Table 30).  Only eight crossings (5%) were rated as high; these crossings are distributed 
throughout the sub-basin and no areas of concern exist.  All of the crossings that received a high 
rating were less then 0.5m in width (Table 31).  Due to the small size and low percentage of these 
streams the impact they are having at a watershed level and at a local level is low.  If the goal is to 
reduce the SCQI watershed cumulative effects hazard rating, then these crossings could be easily 
improved by using proper erosion and sediment control measures such as cross drains to divert 
sediment laden water and using grass seed and straw mulch to prevent surface erosion. Figures 10, 
11 and 12 provide an overview of the stream crossing locations and WQCRs for the Upper Seebach.   
 
Table 30.  Stream crossing water quality concern ratings in the Upper Seebach sub-basin. 

Water Quality Concern Rating 
None Low Medium High 

# % # % # % # % 

52 33.77% 53 34.42% 41 26.62% 8 5.19% 
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Table 31.  Stream crossing water quality concern ratings by stream width class in the Upper Seebach 
sub-basin. 

Water Quality Concern Ratings Stream Width 
Class1 None Low Medium High 

 # % # % # % # % 
1 0 0 0 0 0 0 0 0 
2 1 50.00 1 50.00 0 0.00 0 0.00 
3 0 0.00 6 100.00 0 0.00 0 0.00 
4 19 31.15 21 34.43 21 34.43 0 0.00 
5 32 37.65 25 29.41 20 23.53 8 9.41 

1  1 = Greater than 20m  2 = 5 to 20m  3 = 1.5 to 5m  4 = 0.5 to 1.5m 
   5 = Less than 0.5m 
 
Many of the potential crossings identified using T.R.I.M. data were not found during the field 
survey.  Other crossings were not accessible due to abundant revegetation or because they were 
located on roads not yet built.  Several areas on the north end of the sub-basin (approximately 30% 
of the sub-basin) were not surveyed due to weather constraints and will be completed in the 2003 
field season.  Following the completion of the crossing surveys, the SCQI value will rise and this 
may increase the SCQI watershed cumulative effects hazard rating of the sub-basin.  There are many 
proposed blocks in the Upper Seebach and it will be very important to use effective erosion and 
sediment control techniques at the new stream crossings and on the deactivated crossings to ensure 
there isn’t an increase in the hazard rating. 
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Figure 10.  Water quality concern ratings for the north Upper Seebach sub-basin. 



SCQI Survey for TFL #30  for: Canfor Prince George 

P. Beaudry and Associates Ltd Page 39 January 2003 
Integrated Watershed Management 

Figure 11. Water quality concern ratings for the central Upper Seebach sub-basin.
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Figure 12. Water quality concern ratings for the south Upper Seebach sub-basin.
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APPENDIX 1.  SCQI SCORING RATIONAL 

 
Files too large will print separately then put in to report. 
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APPENDIX 2.  WQCR EXAMPLES 
 
Selected Photographs of a High WQCR 
 
Although the majority of crossings surveyed in TFL 30 had low or no water quality 
concerns, there were some reoccurring problems encountered during the field surveys 
that resulted in high water quality concerns at individual stream crossings. This section 
provides several examples of these problems. 
 
Crossings AM112, Y84, and AM110 provide examples of deactivated crossings which 
are now acting as sediment sources to their respective streams.  The most likely cause of 
these problems is the steep slope of the stream banks in combination with a lack of 
erosion control measures and vegetation.  While crossing AM 110 had likely been 
successfully seeded, the stream bank was not stable enough and is now failing into the 
stream. 
 
Crossing Z58 is an example of a crossing on an active logging road in which the ditches 
are contributing a significant amount of sediment to the stream crossing.  Both slopes of 
the ditch are too steep and bare of any vegetation.  Erosion control measures need to be 
implemented in order to prevent erosion from this ditch. 
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Basin A - Crossing AM 112: Deactivated road, stream width class 4, photo 
237-3.  

Woodall - Crossing Y 102: Active road, width class 5, photo 220-12. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Watershed D - Crossing Z58: Active road, width class 4, photo 220-6.  
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Selected Photographs of a Medium WQCR 
 
Just over 20% of the stream crossings in TFL 30 were given a rating of medium for water 
quality concerns.  This denotes any crossing that had  moderate sediment delivery 
problems.  This section provides examples of several crossings of a medium water quality 
concern. 
 
Crossings AF26 and AL34 show examples of crossings on deactivated roads.  Both 
crossings have at least the beginnings of successful revegetation but are still acting as 
moderate sources of sediment. Motorized traffic, primarily ATVs appear to be the major 
contributor to the erosion  
 
The photo of crossing Y37 was taken on an active logging road and the downstream end 
of the culvert is partially covered by debris, likely left from road construction.  While 
only some of this debris is contributing sediment, its presence has disrupted and partially 
blocked the path of this very small stream. 
 
Crossing AO05 provides an example of erosion rills coming from the road surface.  The 
red circle indicates the area where several of these moderately sized rills are located. 
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Upper Seebach - Crossing AO 05: Active road, width class 4, photo 244-12. Herring - Crossing AF 26: Deactivated road, width class 5, photo 229-6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Woodall - Crossing Y 37: Active road, width class 5, photo 224-23. Watershed D - Crossing AL 34: Deactivated road, width class 4, photo 226-17. 
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Selected Photographs of a Low WQCR 
 
Crossings with a low water quality concern rating made up the largest component of 
those surveyed in the 2002 season.  These are crossings with very minor to slight 
problems concerning sediment delivery to the stream.  This section provides examples of 
a typical crossing with a low WQCR. 
 
The photo of crossing AD06 was taken on an active road.  It shows a stable road surface 
with negligible erosion coming from either the road or the ditches.  The vegetation is 
stable and effective. 
 
Crossings AM21, AM59, and AF33 provide examples of crossings that are on 
deactivated roads. They all display good vegetation re-growth which is preventing 
erosion.  Crossing AF33  also shows some erosion control measures in the form of logs 
and erosion control mat (red circle). 
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East Olsson - Crossing AD 06: Active road, width class 3, photo 225-21. Barney - Crossing AM 21: Deactivated road, width class 4, photo 234-7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Barney - Crossing AM 59: Deactivated road, width class 3, photo 237-9. Herring - Crossing AF 33: Deactivated road, width class 5, photo 229-9. 
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Selected Photographs of a None WQCR 
 
Many of the stream crossings in TFL 30 had no water quality concerns at all.  This 
indicates that there were no visible signs of erosion or sediment delivery to the stream.  
Crossings AL20, AG55, and AH06 provide examples of crossings on both active and 
deactivated roads that are considered to have no water quality concerns.  These crossings 
have high vegetation coverage and stable slopes. 
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Basin 4 - Crossing AL 20: Active road, width class 2, photo 226-10. Lower Olsson - Crossing AG 55: Deactivated road, width class 4, photo 229-3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Upper Seebach - Crossing AH 06: Deactivated road, width class 5, photo 229-
23. 
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APPENDIX 3.  EROSION, DRAINAGE AND SEDIMENT CONTROL TECHNIQUES 
 
Erosion Control 
 
Erosion control is the only effective long-term solution to preventing suspended sediment 
from entering streams (Beaudry 1998).  Erosion control deals with the problem at its source.  
If done properly it prevents the suspension of sediment and thus it is far more effective then 
attempting to intercept sediment in transit.  If water quality reduction through the addition of 
suspended sediment to streams is the primary concern, then this is often the method that 
works best.  This section will present some of the erosion control techniques that are 
applicable to forestry.  This information was taken from Beaudry (1998). 
 
Seeding is used to establish a vegetative layer that acts as a filter to reduce or prevent the 
dislocation of sediment from raindrop impact.  It also disrupts the flow of surface water and 
snowmelt, thereby reducing sheet and rill erosion.  The rooting of the plants also stabilizes 
slopes and channels.  Manual dry seeding is the most cost effective method to vegetate 
exposed soils. However, in cases where slopes are steep or soils are very dry, hydro seeding 
should be used.  Photo 13 provides a comparison of a seeded slope versus a non-seeded 
slope. 
 

 
Photo 13.  This picture shows a slope that was grass seeded and another that was not.  Notice 
the extensive erosion on the non-seeded slope. 
 
Mulching is the application of a protective layer of organic material, usually straw or hay.  
The mulch protects seed and temporarily stabilizes slopes by preventing the dislocation of 
soil particles due to rain drop impact and snowmelt.  This method is very cost effective in 
terms of application and product cost.  Hay bails cost between $1.00 and $3.00 and a 
deactivated crossing can require between 2 to 10 bails.  Application of the hay to the crossing 
can take anywhere from 10 minutes to 1 hour, depending on the amount of exposed soil.  
Photo 14 shows a crossing following the application of a hay mulch. 
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Photo14.  This crossing took approximately 10 bails of hay and 1 hour to apply.  Logs were 
also incorporated into the slope to prevent mass movements of the surface soil. 
 
Erosion control blankets and mats are used in situations where mulches will not suffice.  
Steeps slopes and areas with high erosive potential often have erosion control mats placed on 
them.  Matting can also be placed within streams to prevent erosion of banks after 
deactivation.  Photos 15 and 16 provide examples of applications of erosion control blankets.  
Figure 17 shows the proper installation of erosion control mats on steep slopes. 
 
Outfall armouring is used at the outlet of structures such as culverts to protect exposed soil 
from erosion.  Hanging culverts increase the erosive power of water and thus can have major 
impacts on water quality.  Culverts that are too small to handle flows also increase the 
erosive power of water.  Rip-rap is commonly used to armour the outlet of culverts and to 
disrupt the flow, allowing suspended sediment to settle out before it enters the stream.  Photo 
17 shows an example of a culvert that has had armouring placed below the outlet. 
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Photo 15.  Erosion control matting was placed within this stream channel to prevent the 
down-cutting of the channel.  A biodegradable coconut matrix matting was used and it was 
secured to the stream bed using a combination of staples, logs and rocks. 

 
Photo 16.  A coconut fibre erosion control blanket was placed on this slope because of its 
steepness.  Seed was applied under the blanket.  The blanket was secured using staples after 
this photo was taken. 
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Photo 17.  Rip-rap was placed below this culvert to prevent erosion of exposed soil.  This 
culvert handles very high flows during the spring freshet so a great deal of rip-rap was used.  
In many cases a fraction of the rip-rap used in this example would suffice. 
 
Live Stakes are a bio-engineering technique that is used to stabilize slopes and control 
erosion over the long term.  This involves the collection of vegetative cutting from plants 
such as willow and alder and inserting them into the ground.  The cuttings should be 
collected and inserted during the dormant season and soaked in water over night for the best 
results.  Application of a rooting hormone is also recommended to aid in establishment of the 
stake.  If the exposed end is damaged during insertion, the end should be cut clean using a 
pair of shears.  Photo 18 shows the installation of live stakes. 
 
Wattles are another bio-engineering technique that can be used to stabilize slopes and 
control erosion.  Vegetative cuttings are collected and tied into bundles, known as wattles, 
using twine.  The wattles are soaked overnight in water to prepare them for installation into 
the slope.  These wattles can be placed across failing or slumping slopes in order to stabilize 
them.  The wattles should be covered in soil while still allowing for a portion to be exposed 
to sunlight.  The wattles can be further secured with either live or dormant stakes.  Photo 19 
shows wattles installed into a slope. 
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Figure 13. This diagram shows the proper installation of erosion control blankets on steep 

slopes (McCullah 1996). 
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Photo 18.  Live stakes were placed in this slope to act as long term stabilization.  They were 
also used to secure an erosion control blanket which was being used for short term slope 
stabilization and erosion control. 

 
Photo 19.  Wattles were installed on this slope to stabilize the bank after it had been 
deactivated.  The stream had downcut the channel severely and was eroding the bank.  
Installation was done using hand tools and it took approximately 14 hours to complete the 
entire crossing.  Photo 15 shows what the crossing looked like upon completion. 
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Drainage Control Techniques 
 
Drainage control attempts to mitigate the erosive and transport forces of running water, 
primarily water associated with roads, ditches, skid trails and diversion channels (McCullah 
1997).  The technique can prove very effective if done properly.  It is often done to restore 
the natural hydrological regime in an area.  Its primary goal is to prevent the concentration of 
flowing water in areas sensitive to erosion.  It is also done to divert sediment laden water 
away from stream channels and into less sensitive areas.  The most common drainage control 
techniques are water bars, cross drains, ditches, ditch blocks and dikes.   This section will 
present some drainage control techniques that can be used to improve SCQI scores. 
 
Cross drains are used to divert water into the bush from ditch lines.  Their primary function 
in regards to water quality is the reduction of water velocity in the ditches and diversion of 
ditch water away from streams.  Cross drains can be constructed using culverts on active 
roads or as an open cross ditch on deactivated roads.  Placement of cross drains is integral to 
water quality.  The outlets of the drains should be far enough from the stream to allow 
sediment to filter out before the water reaches the stream.  Photo 20 shows proper placement 
of a cross drain culvert before a stream crossing. 
 

 
Photo 20.  The culvert in the background was installed to drain water from the ditchline 
before it reached the stream that flows through the culvert in the foreground.  The outlet of 
the culvert in the background was sufficient distance from the stream to allow sediment to 
filter out before the water entered the stream. 
 
Water bars are constructed diagonally across the road surface to remove water.  They 
should be placed before deactivated crossings to prevent suspended sediment from the road 
surface directly entering streams. 
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Ditches are the primary method of controlling drainage.  They affect water quality adversely 
when they carry turbid water and are connected directly to streams.  In order to reduce the 
delivery of sediment generated from ditches to streams cross drains and ditch blocks can be 
used.  Sediment control measures can also be used to disrupt the flow of suspended sediment. 
 
Pump around method and variations of it are used to isolate the work site when installing 
or removing stream crossings.  Dams are constructed upstream and downstream of the 
crossing and the water is pumped around the work site.  This is done to isolate the work site 
from moving water and to minimize delivery of suspended sediment. When the culvert is 
removed and the channel redefined, the top dam is released.  The downstream dam is kept in 
place and the turbid water is pumped into the forest until the water moving through the 
crossing is clean.  Photo 21 shows an upstream dam used in a pump around.  Figure 18 shows 
the general pump around concept.   
 
Diversion channels can also be used to isolate the work site when flow is too high to use 
pumps.  A channel is constructed and lined with plastic and erosion control blankets.  The 
water from the stream is then diverted into this channel and the culvert is installed or 
removed into the resulting dry channel.  

 
 
Photo 21.  This dam required five sandbags to construct.  It was able to stop the flow of an 
S4 sized stream.  A 3 inch trash pump was used to divert the water around the crossing. 
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Figure 14.  Conceptual diagram of a typical pump around to isolate the work site. 
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Sediment Control Techniques 
 
Sediment control is the final effort used to prevent sediment from entering streams.  It is 
probably the least effective method to control sediment input.  Once sediment is suspended it 
is very difficult to remove from suspension.  However, when these techniques are done 
properly they can be very effective at mitigating the delivery of sediment to streams.  Most 
techniques may initially be less expensive then some erosion or drainage control techniques, 
however they generally require some sort of maintenance, which increase costs over the long 
run.  The most effective use of sediment control is in combination with erosion and drainage 
control.  The following provides examples of various sediment control techniques, along with 
their technical specifications to ensure proper installation. 
 
Sediment Fence is a temporary sediment barrier consisting of a filter fabric that is placed on 
slope contours or in short, very low volume ditchlines.  They are not intended for use in 
ditchlines that carry any significant volumes of water or in streams.  Proper placement and 
installation is integral to the effectiveness of sediment fences.  Sediment fences also require 
maintenance to remove accumulated sediment and to prevent failure of the fence and 
subsequent addition of sediment to the water course.  Photo 22 shows the proper application 
of sediment fences at the toe of a slope.  Figure 19 provides the technical specifications on 
the installation of sediment fences.   
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Photo 22.  This picture shows the application of silt fences to control sediment coming of off 
of a hill slope. 
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Figure 15. The diagram provides the instructions for proper installation of a silt fence 

(McCullah 1996). 

 
Silt Dike is a temporary barrier consisting of straw bails at the toe of a slope.  They are 
generally secured using wood stakes or re-bar.  This method can be quite cost effective as it 
only requires hay bails and wood stakes or re-bar.  The dike requires maintenance to replace 
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failing hay bails and to remove collected sediment.  Photo 23 shows the proper use of a silt 
dike. Figure 20 provides the technical specifications for the installation of silt dikes. 

 
Photo 23.  This silt dike was installed at the toe of this slope to control water flow from the 
slope and to collect sediment. 
 
Straw bale check dams are small, temporary sediment control structures constructed across 
a swale, gully or ditch to reduce water velocity and erosion.  They also trap and store larger 
sized sediment.  They can be placed before a ditchline enters a creek, however a series of 
check dams may be required to remove a sufficient amount of sediment from the water. 
Check dams require maintenance to remove trapped sediment and to prevent the failure of 
the structure.  It is very important to properly install the check dams.  Improper installation 
can result in more damage to water quality than if nothing had been done at all.  Figure 20 
provides the technical specifications for proper installation of straw bail check dams. 
 
Temporary sediment basin is a pool created by excavation with the intention to retain or 
detain runoff to allow excess sediment to settle. These pools require periodic dredging to 
remove sediment as it builds up. They are inexpensive to install and work well when used in 
combination with silt fences or check dams. Photo 24 shows an example of sediment basins 
installed in a ditch. 
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Figure 16.  This diagram provides the technical specifications for the proper installation of 

straw bale dikes (McCullah 1996). 

 



SCQI Survey for TFL #30  for: Canfor Prince George 

P. Beaudry and Associates Ltd Page 74 January 2003 
Integrated Watershed Management 

 
Figure 17.  Instructions for the proper installation of a straw bail check dam (McCullah 

1996). 
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Photo 24.  A series of sediment basins were installed in the ditchline. Multiple basins are 
required to collect overflow and to allow sufficient time for sediment to settle out of solution. 
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APPENDIX 4.  POTENTIAL SCQI TARGETS  
 
This appendix addresses the establishment of “target values” for the SCQI. The SCQI 
provides a tool that can be used to assess the impact of stream crossings on water quality. 
The field based SCQI score provides a baseline index of current conditions.  Future re-
measurements of this index can be used to evaluate the effectiveness of any changes in 
practices aimed at reducing sediment delivery to streams.  In addition to these baseline 
measurements, the Canadian Standards Association (CSA) certification scheme requires that 
threshold targets be established for all of their indices.  This target provides Canfor with a 
maximum allowable limit to each index.  The establishment of an appropriate target value is 
both a technical and political challenge. In most cases, in the natural resource management 
field, it is very difficult, if not impossible to determine a threshold limit for any specific 
index.  There is usually no scientifically sound information that tells you “how much is too 
much”.  However, the appropriate use of a target can still be a good management tool.  The 
following text explores two (2) possible procedures for establishing target values for the 
SCQI for Canfor operations in Prince George.  
 
Watershed Level SCQI Hazard Rating Targets 
 
The original Interior Watershed Assessment Procedure (IWAP) uses a concept called an 
impact score to determine the level of disturbance associated with forest practices such as 
rate of harvest, road building and riparian harvesting (Government of BC, 1995).  One of the 
indices used for the watershed assessment procedure is the “road crossing density”. The 
original IWAP document suggests the following values to determine the level of potential 
impact related to stream crossings: 
 

Hazard Rating Density of stream crossings within a 
watershed as mapped on TRIM (#/km2) 

Very Low Less than or equal to 0.1 
Low Greater than 0.1 and less or equal to 0.25 

Moderate Greater than 0.25 and less or equal to 0.4 
High Greater than 0.4 and less or equal to 0.6 

Very High Greater than 0.6 
  

 
Based on this approach, a target watershed SCQI score of 0.40 could be established to keep 
the potential impacts to a “Moderate level”. A watershed level target based on this impact 
scoring may work well.   
 
 
Site Specific WQCR Targets 
 
The SCQI score provides an indication of the impact stream crossings have on water quality 
at a watershed level.  However, this index does not indicate specific areas that may be having 
severe local impacts on water quality. The WQCR was developed based on the individual 
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crossing score.  When mapped, specific areas of concern can be identified and dealt with 
accordingly using the appropriate ESC techniques. In order to deal with these areas of 
concern, Canfor may wish to develop targets that either limit the number of areas of concern 
or the number of high WQCRs. 
 
The simplest target to set would be “the elimination of all crossings with high WQCR 
values”.  However, this would not be the simplest to achieve.  Some of these crossings may 
require a great deal of money to fix the problem and result in very little improvement to local 
water quality.  In light of this, Canfor may wish to set targets that focus on eliminating areas 
of concern.  This would ensure that the greatest benefit would be achieved.  Something that 
should be considered is when areas of concern are fixed, the crossings within it should 
receive a new SCQI of at least low.  This will ensure water quality is significantly improved, 
rather then just doing enough to bring the WQCR to medium. 
 
An alternative to focusing on areas of concern is to set limits on the proportion of the 
crossings surveyed that have a particular WQCR.  This would allow for flexibility to deal 
with the problems that were felt to be of highest concern, while allowing for others to 
stabilize naturally.  However, this sort of target could be met by dealing with the simple 
problems on small streams and not dealing with more significant problems on large streams. 
 
A combination of an SCQI watershed target and WQCR targets to deal with site specific 
concerns for each watershed would be the most effective way to ensure the maintenance or 
improvement of water quality.  The SCQI and WQCR are qualitative measurements that are 
subjective in nature.  In light of this subjectivity and the potential for the SCQI to become 
more objective as the methodology is refined and tested, targets should remain flexible. 
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APPENDIX 5. OVERVIEW OF ALL CROSSINGS SURVEYED IN TFL #30 
 
Map 1  
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APPENDIX 6. SCQI DATA SHEETS AND SCORE SHEET 
 

 
Please refer to separate document. 
 
 
 
 
 
 
 
 
 
 
 
 
 


