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APPENDIX 1. SCQI SCORING RATIONAL 
 
The Stream Crossing Quality Index (SCQI) is a field based exercise that qualitatively assesses, using 
a systematic method, the impact to water quality from a stream crossing.  A variety of erosion 
indicators are examined in the field, with the primary focus on road surface and ditchline delivery of 
sediment to the stream.  The purpose of this document is to provide explanations and examples of 
the components used to assess erosion and delivery potential at stream crossings. 
 

Assessment Procedure and Description 
 
The primary sources of sediment and sediment delivery to stream crossings are from the road 
surface, ditchlines and the cut and fill slopes.  For the purposes of the SCQI assessment each 
crossing is broken into six components: right back ditchline, right front ditchline; left front ditchline, 
left back ditchline; right road surface and left road surface (Figure 11).  Each component is assessed 
for erosion level and delivery potential. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11.  Diagram of the components assessed during and SCQI survey. 

 
Erosion level is assigned a score between 0 and 1.  A score of 0 means no erosion is occurring and a 
score of 1 indicates that massive erosion is occurring.  Because erosion generally does not actively 
occur during a field visit, a variety of indicators of past and potential erosion are assessed.  Erosion 
generally leaves telltale signs, such as rills, gullies and sediment fans.  If these are found at a 
crossing then it is assumed that erosion is occurring.  On the other hand, if the crossing is covered in 
heavy vegetation and no bare soil can be seen it is assumed that no erosion is occurring.   
 
Delivery potential of sediment to the stream is also assessed in the field.  Delivery potential is 
assigned a score between 0 and 1, with zero indicating no connection and 1 indicating direct 
connection.  Ditchlines connected directly to a crossing provide a high potential for sediment 
delivery to the stream.  The use of cross drains and ditchblocks can reduce or stop the delivery of 
sediment to the stream crossing via the ditchline, thereby reducing the delivery potential score.  Bare 
soil also provides an opportunity for erosion to commence and delivery of sediment to the stream to 
occur.  By using erosion control measures such as grass seed and hay application, this can reduce the 
potential for erosion and sediment delivery.  
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Canfor SCQI Cheat Sheet          Interpretation of Score Values relative to sediment delivery to stream     

Stream Crossing Quality Index Survey   0 No Problems 0.6 to 0.7 Moderate problems   
     0.1 Very minor problems 0.8 Moderate to high problems 

     0.2 to 0.4 Slight problems 0.9 Significant sediment delivery 

SCORING SYSTEM    0.4 to 0.6 Low to moderate problems 1 Major and significant problem 

             
Erodibility of Substrate    Road Use Level    Ditch notation ID   
Silt = 1.0     Active mainline = 1.0   RF Ditch = right,front ditch looking downstream 
Fine Sand = 0.95    Active branch line= 0.98   RB Ditch = right,back ditch looking downstream 
Medium Sand = 0.90     Moderate activity = 0.95   LF Ditch = left,front ditch looking downstream 
Coarse Sand = 0.85    Low activity = 0.93   LB Ditch = left,back ditch looking downstream 
Clay = 0.85     De-activated semi-permenant = 0.92      
Stones Cobbles and Gravels = 0.8    De-activated permenant = 0.90      
     Abadoned - no access = 0.80      
             
Surface Erosion Level    Sediment Delivery Potential      Fish passage classes (does not assess presence of fish) 
Massive Erosion = 1.0    Delivery is evident, direct and un-interupted = 1.0  1 = provides clear fish passage with no  
Extensive erosion = 0.9    Sediment is weakly filtered (e.g. logs,grasses = 0.9        gradient, velocity or outfall drop barriers 
Moderate Erosion = 0.8    Delivery is indirect & filtered through trees and grasses = 0.8 2 = It is unknown if crossing is barrier 
Minor Erosion = 0.7    No sediment delivery possible = 0.0   3= clearly does not provide fish  
Negligeable Erosion = 0.6             passage because of outfall drop or gradient. 
No erosion evident = 0.0            
             
Stream width classes     Stream gradient class    Crossing structure types  
Greater than 20m = 1    >20% = 6     Clear span bridge = 1  
5 to 20m = 2     16 to 20% = 5    Bridge that encroaches on full bank width = 2 
1.5 to 5 m = 3    11 to 15% = 4    Arch Culvert = 3  
0.5 to 1.5 m = 4    6 to 10% = 3    Wooden culvert = 4  

Less than 0.5 m = 5    
1 to 5% = 
2     Corregated metal pipe = 5  

Functional condition of structure   less than 1% = 1    Designed ford = 6  

1= structure working as designed     
% of structure plugged 
(inlet) Non-designed ford = 7  

2= ends of the culvert are partly crushed or plugged   0-25% = 1   No structure = 8  
3= ends of culvert are mostly crushed     25-50% =2      
4= bridge structure showing signs of failing components   50-75% =3      

5= No structure      
75-100% 
=4      
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Erosion Level 
 
There are seven levels of surface erosion that are recorded during a field assessment with each being 
assigned a score between 0 and 1.  The levels are as follows: no erosion (0.0), negligible erosion 
(0.6), minor erosion (0.7), moderate erosion (0.8), extensive erosion (0.9) and massive erosion (1.0).  
This section will provide an explanation of each level, along with some examples. 
 

No Erosion 
 
This level of erosion is generally found on older crossings that have had years to stabilize and have a 
substantial amount of vegetation surrounding them.  These crossings have no evidence of active 
erosion due to substrate characteristics (cobbles, bedrock, gravel) and/or high vegetation cover, 
generally in the 90 to 100% range.  Pictures a though d below provide examples of crossings where 
no erosion is occurring. 
 

Negligible Erosion 
 
This type of erosion can be difficult to detect using visual cues.  Sheet erosion on low gradient 
slopes is common on these sites. If rills are present they are generally in the final stages of erosion 
and have almost stabilized.  This level is considered to have a negligible impact on water quality.  
Evidence of erosion is very slight due to a low level of available fines for movement (coarse sands 
and gravel) and/or high vegetation cover, in the 75 to 90% range.  This type of erosion does not 
photograph very well so no examples are provided. 
 

Minor Erosion 
 
Shallow rills, generally only a few centimeters deep, are an indication of minor erosion.  This type of 
erosion tends to occur when a thin layer of fine soils is found on top of a coarser substrate such as 
gravel or cobbles.  Vegetation cover can range from 50 to 80%, depending on substrate and 
steepness of slope..  Minor erosion tends to occur over a short period of time and usually stabilizes 
naturally.  Photos e through h provide examples of minor erosion levels. 
 

Moderate Erosion 
 
Characteristics of moderate erosion include medium depth rills (between 3 and 8 cm), fine soils such 
as silt and vegetation cover between 30 and 50%.  Potential for erosion to increase is reduced 
because of vegetation establishment and a coarse substrate under the fine soils that prevents further 
down-cutting of the rill.  Moderate erosion can become chronic and may require intervention to 
prevent worsening of the problem.  Pictures i through l provide examples of moderate erosion. 
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Extensive Erosion 
 
Extensive erosion is most often associated with recently built and/or actively maintained roads.  
There is often newly exposed soil resulting in a high potential for erosion to occur.  Vegetation cover 
is generally less then 25% and there is an abundance of highly erodable soils such as silt and fine 
sand.  Deep rills (greater then 8 cm) are present and numerous.  Potential for erosion to worsen is 
high and natural stabilization in very unlikely to occur in the short term.  Intervention to reduce or 
prevent further erosion is usually required.  Pictures n through p display examples of extensive 
erosion.  
 

Massive Erosion 
 
As with extensive erosion, massive erosion is most often associated with recently built and/or 
maintained roads.  This type of erosion is associated with steep slopes, low vegetation cover (less 
then 10%) and highly erodable soils (silts and fine sands).  Rills are massive and generally unstable 
and complete failures of the road surface and related slopes are common.  Natural stabilization will 
not occur in the short term and intervention using erosion, sediment and drainage control is usually 
required.  The range of erosion within this level is extensive; massive erosion does not represent 
only the worst problems, but rather the problems that are most certainly having a significant negative 
impact on water quality. Pictures q through t provide examples of massive erosion.  
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a.          b. 

    
c. d. 
 
Examples of crossings with no erosion occurring. a. Effective seed application and germination; b. Long term slope stabilization due to vegetation 
establishment; c. Application of hay mulch will prevent erosion in the short term; d. Proper drainage control (culvert in background) and high vegetation cover 
have prevented erosion and sediment delivery to the stream.
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e.          f.  

g.           h. 
Examples of minor erosion: e. The left road surface of this deactivated crossing has moderate vegetation establishment, minor rill development and a coarse 
substrate; f. Evidence of past erosion can be seen in this picture, however the crossing is in the stabilization process due to vegetation development and the coarse 
substrate; g. Past erosion is evident in this ditchline, but as in the previous picture it has almost stabilized; h. This recently constructed crossing shows minor 
erosion (from the road prism in the background), if erosion worsens from the road, the rip-rap along the bank should reduce delivery. 
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i.          j. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
k.          l. 
Examples of moderate erosion: i.  The stream has down-cut through this deactivated crossing, it has begun to stabilize but it still has potential to deliver 
sediment to the stream; j. ATV traffic has contributed to erosion along this road; k.  Vegetation has long been established, however erosion is still occurring;  l. 
Vegetation is beginning to establish itself around the slope, however erosion is still occurring in the channel. 



SCQI Survey for TFL #30       for: Canfor Prince George 
 

P. Beaudry and Associates Ltd                                                                         Page 50     January 2003 
Integrated Watershed Management 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
m.          n. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
o.          p. 
Examples of extensive erosion: m. This road was recently constructed and there is no vegetation establishment or erosion control, notice erosion from road 
surface; n. The ditchlines in this photo are free of vegetation and delivering sediment directly to the stream; o. Extensive erosion is associated with the road and 
the ditchline; p. Extensive erosion is occurring within this ditchline; notice the sediment fan where the ditchline connects to the stream. 
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q.          r. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
s.          t. 
Examples of massive erosion.  q. This road surface has failed into the stream; r. An intense rain event caused this crossing to completely blow out; s. The banks 
of this stream were not armoured when the bridge was put in and this is leading to instability.  t. The road surface is failing above the culvert and delivering 
sediment to the stream.
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