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INTRODUCTION: 
High Conservation Value Forests (HCVF) are defined as forest areas of exceptional 

ecological or social value. The identification of HCVFs will advance sustainable forest 

management by providing certainty regarding the locations of forest stands that are of 

exceptional conservation value, and lead to the development of management strategies to 

ensure that these values are maintained or enhanced.   

 

Identification of HCVFs involves the assessment of High Conservation Values (HCV) in 

four categories (FSC BC Main Standards October 2005, pg 67,68).  

 

This assessment focuses on the identification of HCVFs associated with category 4 

attributes:  

 

Category 4 - Forest areas that provide basic services of nature in critical situations 

(i.e. watershed protection, erosion control).  
 

In the B.C. FSC Standards Glossary definition  (October, 2005) HCV4 areas are 

specifically defined as; 

 

• Where down slope or downstream consequences of landslides, sediment production 

or snow avalanches are significant (e.g., spawning habitat, transportation or 

communication infrastructure), forest areas associated with unstable terrain (Class IV, 

V), highly erodible soils or snow avalanche starting zones). 

• Forest areas on the management unit that protect the water supply of the community 

and individual water users identified through licensing data and consultation. 

• Forests required for the maintenance of flow regimes and/or flood prevention in other 

critical watersheds (e.g., riparian stands, forests stands above the H60 line in 

snowmelt-dominated watersheds). 

 

IDENTIFICATION OF HIGH CONSERVATION VALUES ( HCV4) 
 

The rationale used for the delineation of HCV4 forests in CANFOR –Radium operating 

area (the study area) is described in Table 1 and is consistent with the Precautionary 

Approach and the methods suggested in the Checklist for Identification of HCV forests in 

the guidance material provided in Appendix D of the FSC BC Standards (Oct, 2005)
 1

. 

                                                 
1 Utility corridors (electrical transmission lines, gas pipelines) were not considered conservation 
attributes in this assessment because short-term cessation of these services is unlikely to result in 
serious cumulative or catastrophic impacts to human life.   
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Table 1. Rationale for identification of HCV4 forests in CANFOR -Radium Operating 

Area.

                                                 
2 In this assessment ‘high-risk’ is consistent with the definition in Wise et al. (2004) where Risk = Hazard x Consequence 
and ‘high’ risk is the product of a ‘moderate’ or ‘high’ hazard and a ‘high’ consequence. ‘High’ consequence is limited to 
areas where there is a high likelihood of impact to human life, human structures or high value spawning habit. 

3 Information regarding ‘high-value’ spawning habitat was provided as part of the digital data files for Canfor’s operating 
area but did not include all ‘high-value’ habitat as defined in Chirico (2005).  

 

Glossary 

Category 

Appendix D Guidance 
Forest Areas considered HCV 4 in CANFOR-Radium 

Operating Area 

4.1 Forests critical to erosion control: 
Forest areas where the degree of slope 

carries a high risk
2
 of erosion, 

landslides and avalanches. 

• Forests upslope from private land with dwellings or 

structures that includes terrain identified as having a 

moderate or high hazard of instability (Class P, U and IV 

and V) or snow avalanche initiation. 

• Forests upslope from public and high-use transportation 

corridors including public roads, high-use Forest Service 

roads and railways that includes terrain identified as 

having a moderate or high hazard of instability (Class P, 

U and IV and V) or potential snow avalanche initiation 

hazard. 

• Forests upslope from riparian areas and stream channels 

identified as high-value fish spawning habitat
3
 that 

includes terrain identified as having a moderate or high 

hazard of instability (Class P, U and IV and V). 

4.2 Forests that contribute to 

maintaining the quality, quantity and 

seasonal timing for water flows that 

are a source of drinking water, 

irrigation water or water for a 

critical economic activity: 
The potential impact to human 

communities is so significant as to be 

'catastrophic' leading to significant loss 

of productivity, or sickness and death, 

and there are no alternative sources of 

drinking water. Availability of high 

quality water may be critical to 

agriculture or other economic activities  
 

• Community watersheds and high-use domestic and/or 

irrigation watersheds, where no economically viable 

alternative water supplies exist (the provision of bottled 

water is not considered economically viable). 

 

4.3 Forests that provide a significant 

ecological service in mediating 

flooding and/or drought, controlling 

stream flow regulation, and water 

quality:  
Forest areas play a critical role in 

maintaining water quantity and quality 

and the service breakdown has 

catastrophic impacts or is irreplaceable. 

 

• Watersheds (<200km
2
) upstream from alluvial and 

colluvial fans with identified flooding and debris flow 

hazards that have private land with dwellings/structures, 

public/ high-use roads or railways.  
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Sources of Information 

Information regarding the location of these values was collected using CANFOR’s GIS 

database, B.C. Water Resources Atlas and Land and Water B.C.’s Water License Web 

Query (http://www.elp.gov.bc.ca:8000/pls/wtrwhse/water_licences.input).  Information in 

the databases included the location and number of licensed water intakes, community 

watersheds, roads, and private land boundaries.  

Information on terrain stability hazards came from CANFOR’s in house databases. 

Reconnaissance terrain stability mapping (TSIL B, C, & D.  B.C. MoF, 1999) has been 

completed for much but not all of the HCVF areas in the CANFOR Radium operating 

area. 

The terrain mapping includes areas of potentially unstable and unstable terrain stability 

polygons (P and U) located upslope of an HCV.  

C. Wallace, P.Geo of Apex Geoscience Consultants Ltd, completed a reconnaissance 

level snow avalanche hazard assessment in the CANFOR’s Radium operating areas as 

part of an earlier project (2005). Snow avalanche initiation hazard was determined by 

compiling active and inactive snow course data (B.C. MWLAP, 2005), biogeoclimatic 

data on elevation and average snow pack depth and slope information for CANFOR’s’s 

operating areas (see Weir, 2002 for detailed procedure). Based on that assessment no 

HCVF polygons were delineated solely on snow avalanche hazards. 

Canfor’s digital database provided for this project included ‘Known Spawning Areas’ for 

Bull Trout (Salvelinus confluentus), Cutthroat Trout  (Oncorhynchus clarki lewisi ), 

Mountain Whitefish (Prosopium williamsoni), Burbot (Lota lota) and Kokanee 

(Oncorhynchus nerka). Some additional information on the location of ‘high-value’ 

fisheries streams in the Invermere TSA was provided by Chirico (2005). Canfor’s SFMP 

identifies the Albert and Palliser Rivers as ‘high-value’ for Cutthroat Trout and tributaries 

of the White River as ‘high-value’ for Bull Trout. Further information regarding the 

distribution of fish in CANFOR’s Radium operating area was provided by the BC Fish 

Wizard website.   

Google Earth, and/or digital ortho-photographs viewed at large scales (~1:5000) were 

used to confirm the locations of human dwellings, transportation corridors and HCVF 

polygon boundaries throughout the study area. 

Assessment  of HCV4 Forests: 

Forests within the study area were assessed for the potential hazards4 that forestry 

activities could pose to each high conservation value. The potential hazards considered 

are, 

• likelihood of landslides,  

• likelihood of snow avalanches  

• likelihood for forestry related flooding.  

                                                 
4 Hazard- a harmful or potentially harmful event. 
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• likelihood for forestry related increases in stream sedimentation 

HCVF polygons were identified around forest areas that were deemed to present a high 

likelihood of a hazard having significant consequences (i.e. cause serious cumulative or 

catastrophic impacts) on an identified value. For each HCVF polygon, a primary ‘service 

of nature’ is identified based on the potential consequences to the identified HCV. In 

polygons where HCVs overlap (eg, landslides and water quality), a secondary ‘service of 

nature’ is also identified. The primary service of nature represents the greatest risk to 

human life. For example, in polygons where both ‘flooding’ and ‘water quality’ are 

identified, ‘flooding’, which represents the greatest risk to human life, is identified as the 

primary service of nature. 

Riparian areas and hillsides adjacent to high value fish spawning areas were assessed 

using high resolution digital orthophotos, Google Earth digital images, contour maps, and 

terrain stability mapping information for the potential hazards that forestry activities 

could pose to high value spawning habitat. HCVF polygons are delineated around forest 

areas that have a high likelihood of a hazard that has caused or could cause long-term 

degradation in spawning habitat). 

HCV4.1 Forests critical to landslides, sediment production and snow avalanches. 

A forest is considered to have a high conservation value when it provides protection to 

human life and property, transportation corridors or high value spawning habitat from 

landslides, sediment production, or snow avalanches.  

HCV4.1 forests are delineated where there is a high likelihood of a landslide, debris flow, 

or snow avalanche (i.e. high hazard) and a moderate to high likelihood of catastrophic 

impacts to an HCV (i.e. moderate to high consequence to human dwelling, private land 

with structures, or transportation corridors). 

No HCVF polygons have been delineated based on snow avalanche hazards alone. 

Potential snow avalanche hazard areas were mapped and included in the Terrain Stability 

section in order to provide additional information to improve planning and management 

strategies. These areas are delineated in orange on the preliminary avalanche assessment 

map. 

HCV4.1 forests are also delineated where there is a high likelihood of sediment delivery 

by landslides and/or through impacts to riparian function adjacent to high value spawning 

habitat.  

In large river systems (i.e. bank-full width greater than 20 metres wide) HCV forests 

include only the riparian area and forests on the active floodplain adjacent to the 

spawning habitat. 

Large watersheds (approximately >200km
2
) in the Kootenay Region, naturally have large 

sediment loads and display fully alluvial channel morphologies (i.e. multi-thread, 

braided, and meandering to anastomosing channels). These channel morphologies are 

associated with naturally high rates of sediment delivery from the extensive glaciofluvial 

terraces that typically border the main valleys for most of their length.  

 



Canfor-Radium HCV4 Forests  September 14, 2009 

 5 

In these large river systems, mature coniferous and deciduous forests on the active 

floodplain provide a source of large woody debris (LWD) to the channel, provide 

armouring to channel banks, and protect the forest floor during large flood events when 

the stream overflows its banks.  

In smaller river and large stream systems (i.e. bank-full width between 10 and 20 metres 

wide and/or watersheds between ~ 100 km
2
 and 200 km

2
) HCV forests include the forests 

in the riparian area and active floodplain adjacent to the high value spawning area and for 

5 kilometres upstream of the high-value spawning habitat.  An additional 5 kilometres is 

delineated to limit the potential for cumulative impacts from bank and floodplain erosion 

in the reaches upstream from the spawning habitat. 

In intermediate and small streams (i.e. less than 10 m bank full width and less than 

100km
2
 area) HCV forests include everything upstream from the high-value spawning 

habitat.  

The streams in intermediate-sized watersheds in the Kootenay Region (i.e. greater than 

50 km
2
 to less than 100 km

2
 in area) typically display morphologies transitional between 

colluvial and alluvial channels (i.e. cobble – boulder step pool to riffle pool). Small 

streams (less than approximately 50 km
2
 in area) display primarily colluvial 

morphologies typical of steep gradient, upland watersheds of the Purcell and Rocky 

Mountain Ranges (i.e. boulder step-pool to boulder/bedrock cascade).   

Riparian forests along small and intermediate streams provide: 

1. Protection to the channel banks during bank full floods,  

2. Root networks of riparian vegetation provides protection to the forest floor during 

over bank floods, 

3. A source of LWD to the channel that controls channel structure, moderates 

sediment transport rates and contributes to the maintenance of aquatic habitat, and 

4. Filtering of sediment that reaches the valley flat through up slope mass wasting or 

erosion. 

Additionally, in small and intermediate stream systems, forests on adjacent hillsides have 

the potential to moderate sediment delivery rates, maintain flow regimes and, where 

valley sides are steep, provide a source of LWD to the channel.  
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HCV4.2 Forests critical to water supplies:  

A forest is considered to have a high conservation value when it provides protection to: 

• Water quality values (quality, quantity and timing of flow) in Community 

Watersheds, and 

• High-use domestic and/or irrigation watersheds or intakes that supply 

campgrounds or other sites with multiple water users.
 
 

Detrimental impacts to water quality of these water supplies could result in widespread 

and potentially costly consequences. For watersheds less than 100 km
2
, the entire forested 

catchment upstream from the water system intake is identified as the HCVF and more 

detailed level of assessment is required to identify specific forest areas that contribute 

towards the protection of water quality (see management strategies). For watersheds 

greater than 100 km
2
 only the riparian forests of the main stem channel(s) and any class 

IV or V (P or U) terrain immediately adjacent to the lower main stem channel within 5 

kilometres of the intake is considered a HCVF
5
. 

Forests upstream/upslope from streams with less than 4 individual water intakes did not 

meet the criteria of HCV4.2 for water quality because this would not represent a 

‘widespread loss’ of a value. In these cases it would be feasible to establish alternative 

sources of drinking or irrigation water for a small number of individual dwellings. A 

threshold of four licensed intakes on a single water source was considered as the point at 

which establishing an alternative water source would be economically and logistically 

limiting.  

HCV4.3 Forests required for the maintenance of flow regimes/flood control:  

A forest is considered to have a high conservation value when it mitigates potential 

flooding hazards on alluvial fans with human dwellings, private land or public 

transportation corridors. Alluvial fans that have potential flooding hazards were identified 

using the Alluvial Fans Hazard Map produced by the Ministry of Water, Land and Air 

Protection (B.C. M.WLAP in-house database, 2003). The Alluvial Fans Hazard Map 

identifies the general area on a fan that may be affected by a flood event (debris floods or 

debris flows). In addition, Google Earth and digital orthophotos were reviewed to more 

accurately identify the potential flooding risk to HCVs located on an alluvial fan.  

In alpine dominated watersheds, where the alpine area accounts for at least 30 percent of 

the drainage area, there is a low likelihood that timber harvesting on lower elevation, 

forested slopes below the alpine areas will significantly affect peak discharge (Schnorbus 

and Alila, 2004b).  

                                                 
5 In the main stem of watersheds greater than approximately 100km2 there is a low correlation 
between sedimentation events and logging activities due mainly to the presence of numerous natural 
sediment sources and the dilution of point sources of sediment in large streams (NCASI, 1999; 
Benda and Miller, 2001; Miller et al., 2003). However, large-scale direct impacts to the channel and 
riparian areas, even in very large watersheds, can have long-term impacts on channel stability and 
water quality (Abbe and Montgomery, 1996). 
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Studies undertaken to date on the effects of forest harvesting on peak flows in very large 

watersheds (>200 km
2
) have been unable to identify any statistically significant 

relationships between level of harvest and effects on the magnitude and timing of peak 

flows (Duncan, 1986; Storck et al., 1995; Thomas and Megahan, 1998). This is due to a 

number of factors including lower natural variability in peak discharge with increasing 

drainage area compared to smaller watersheds, increased effects of desynchronized runoff 

on peak stream flow with increased distribution of aspects and elevations, and the larger 

proportion of subsurface flow in total stream flow.  

ASSESSMENT RESULTS 

The HCV4 polygons delineated through this reconnaissance-level assessment are general 

and may include areas with no hazards or potential consequences to downslope or 

downstream values. Further detailed level assessments and risk analysis are required in 

each polygon to specifically identify areas that pose a high risk to an identified value. 

 

Where forests provide more than one ‘basic services of nature in critical situations’ the 

‘service’ that has the greatest potential impact to human life and property is identified as 

the ‘primary service’. For example a licensed community watershed that also has an 

identified flooding hazard will have ‘Flooding’ identified as the Primary Service and 

‘Water Quality’ identified as the Secondary Service.  

 

HCV4.1 Forests critical to erosion control: Terrain stability, snow 
avalanches. 

HCV4 polygons that identify forests critical to erosion control (landslides and snow 

avalanches) are located on face units and steep tributaries situated upslope of human 

dwellings/structures, highway corridors and railways. These HCVF polygons contain 

potentially unstable and/or unstable terrain stability polygons, or contain snow avalanche 

hazard areas (Table 2). 

Table 2. HCV4 polygons where forests may moderate terrain instability and snow 

avalanches.  

Poly 
# 

Location High-Value Resources Primary service Secondary Service 

1 Palliser Creek outfitter cabin  Terrain Stability (df)  

7 
Tributary on north 
side of Shuswap Ck Houses on lower to mid slope Terrain Stability  

14 North of Edgewater Houses on face, Hwy 95 Terrain Stability  

17 South Brisco Face Houses on slope, Hwy 95 Terrain Stability   

20 
Spillimachen 
(unnamed creek) Houses, Hwy 95, High use watershed Terrain Stability (ds) Water Quality 

25 
Face north of Pratt 
Ck. Houses on face, Hwy 95 Terrain Stability (ds)  

31 
Horsethief Ck 
Tributary cabin Terrain Stability (df)  
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HCV4 polygons that identify forests critical to mediating sediment delivery to high value 

spawning habitat include riparian areas along intermediate and large fluvial systems and 

riparian areas and adjacent hillslopes in intermediate to smaller fluvial systems (Table 3).  

Table 3. HCV4 polygons where forests may protect spawning habitat.  
Poly 

# 
Location High-Value 

Resource 
Primary Service Secondary 

Service 
Comments 

5 Kootenay River Spawning Habitat 
 

Fisheries  Bull trout Spawning 

11 Palliser Albert Spawning Habitat 
 

Fisheries  Cutthroat Spawning 
and habitat 

12 East Fork White 
River 

Spawning habitat Fisheries  Kokanee spawning 

15 Lower Luxor Spawning 
habitat 

Fisheries Water Quality Consumptive Use 

30 Unnamed trib #1 
Horsethief 

Spawning habitat Fisheries  Cutthroat Spawning 

31 Unnamed trib #2 
Horsethief 

Flows into 
Spawning habitat 

Fisheries Flood, terrain 
stability 

Cutthroat Spawining, 
cabin on fan 

32 Horsethief Creek Spawning habitat Fisheries  Kokanee Spawning 

33 Brewer Creek Spawning habitat Fisheries  Bull Trout Spawning 

 

HCV4.2 Forests critical to water supplies (water quality, quantity, timing of 
flow). 

Table 4 identifies the polygons in the study area area where forests may provide basic 

services of nature in the protection of water quality in licensed community watersheds or 

high-use domestic watersheds. 

Table 4. HCV4 polygons where forests may protect water quality.  

Poly.

# 

Location High-Value 

Resource 

Primary Service Secondary 

Service 

Comments 

6 
Stoddart 
Creek 

Houses, high use 
watershed, 
transportation 
(Hwy 95)  

Flooding Water Quaility 
 30 licenses, no terrain 
mapping. 

8 
Shuswap 
Creek 

Houses on fan, 
highuse 
watershed, 
transportation 
(hwy 95) 

Terrain stability, 
flooding 

Water Quality 
9 licenses, no 
mapping. 

9 
Burnaise 
Creek 

Houses on fan, 
hwy 95, rural 
roads. 

Flooding  
Consumptive use 
watershed 

10 
Windermer
e Creek 

Houses on fan, 
High-use 
watershed, Hwy 
95 

Flooding Water Quality  > 40 licenses 

13 
Macauley 
Creek 

 CW, Houses 
along slope and 
fan, hwy 95 

Flooding, water 
quality 

  

16 Luxor 
CW, houses on 
fan, hwy 95,  

Flooding, water 
qualtiy 

 Community  

22 Hatch creek 

High Use 
Watershed, 
Houses on fan, 
hwy 95 

 Flooding, terrain 
stability,  

  

23 Hot Creek High Use  Flooding, terrain   
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Poly.

# 

Location High-Value 

Resource 

Primary Service Secondary 

Service 

Comments 

Watershed, 
Houses on fan, 
hwy 95 

stability,  

26 Castledale  
High use 
watershed, house 
on fan, hwy 95 

Flooding, terrain 
stability  

  

27 
Johnson/M
allard 
Creek/face 

Houses on slope 
and on fans, high 
use watersheds 

Flooding, terrain 
stability   

  

29 
Forster 
Creek 

CW > 100km2 Water Quality    

HCV4.3 Forests required for the maintenance of flow regimes- Flooding. 

Flooding hazards have been identified on a number of alluvial fans in the in Canfor-

Radium operating area, mostly along the main corridor (Rocky Mountain Trench), on the 

east side of highway 95. These steep sided gullies on the Rocky Mountain side of the 

trench often have the potential for both flooding and debris flow (terrain stability) 

activity. The two processes are grouped together as a primary management issue in order 

to address the potential severity of downslope impact to human life.  

Catchments that drain onto alluvial fans subject to flooding and/or debris flows and 

where residential development or highway corridors exist are identified in Table 5. 

Table 5. HCV4 polygons where forests may moderate flooding or debris flows on fans.  

Poly 

# 

Location High-Value 

Resource 

Primary Service Secondary 

Service 

Comments 

2 
Yearling 
Creek House near fan 

Flooding/Terrain 
Stability (df)  

 

3 Rubie Creek Houses on fans 
Flooding/Terrain 
Stability (df)  

 

4 
Witness 
Creek Houses on fans 

Flooding/Terrain 
Stability (df)  

 

6 
Stoddart 
Creek 

Houses on fan, 
High-use 
watershed, Hwy 
95 Flooding Water Quality 

 

8 
Shuswap 
Creek 

Houses on fan, 
High-use 
watershed, Hwy 
95 Flooding Water Quality 

 

9 
Burnais 
Creek 

Houses on fan,  
Hwy 95 Flooding  

 

10 
Windermere 
Creek 

Houses on fan, 
High-use 
watershed, Hwy 
95 Flooding Water Quality 

 

13 Macauley 
Creek* 

High-use 
watershed, 
Houses near fan, 
Hwy 95 

Flooding Water Quality  

14 Edgewater 

High-use 
watershed, 
Houses on fan, 
Hwy 95 

Flooding/Terrain 
Stability (df) Water Quality 

 

16 
Luxor/Pinnacl
e Creek 

Community 
Watershed, 
Houses on fan, 
Hwy 95 Flooding Water Quality 

Community 

Watershed 
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Poly 

# 

Location High-Value 

Resource 

Primary Service Secondary 

Service 

Comments 

17 Brisco face Houses, Hwy 95 Flooding 

Terrain 
Stability 

 

18 Fraling Creek 

Houses on fan, 
Hwy 95, High use 
watershed 

Flooding/Terrain 
Stability (df) Water Quality 

 

19 
Cedared 
Creek 

Houses on fan, 
Hwy 95 

Flooding/Terrain 
Stability (df)  

 

21 Soles Creek 
Houses on fan, 
Hwy 95 

Flooding/Terrain 
Stability (df)  

 

22 Hatch Creek 

High use 
watershed, 
Houses on fan, 
Hwy 95 

Flooding/Terrain 
Stability (df) Water Quality 

 

23 Hot creek 

High use 
watershed, 
Houses on fan, 
Hwy 95 

Flooding/Terrain 
Stability (df) Water Quality 

 

24 Pratt Creek 
House on fan, Hwy 
95 Flooding   

 

26 

Castledale 
South 
(unnamed 
creek) 

High use 
watershed, House 
on fan, Hwy 95 

Flooding/Terrain 
Stability (df) Water Quality 

 

   27 

Johnson/Mall
ard Creek 
area 

Houses on fan, 
High-use 
watershed, Hwy 
95 Flooding Water Quality 

 

28 Castar Creek House on fan  Flooding   

 
 

MANAGEMENT STRATEGIES: 

High conservation values, and associated primary and secondary (if applicable) ‘services 

of nature’ (i.e. erosion control, protection of water quality and moderating flood hazards) 

provided by the forest are identified for each HCV4 polygon in Table 7. 

HCV 4.1.Forests Critical to Erosion Control (Landslides, sediment production, snow 

avalanches) 

Studies by Nelson Forest Region research staff (Jordan, 2002) have determined that most 

landslides and erosion related to forest development in the Nelson Forest Region are the 

result of water diversion and concentration along roads, trails, and ditchlines. Landslides 

occur when concentrated runoff is discharged onto potentially unstable or unstable 

terrain.  

Forest development including roads, cut blocks and stream crossings that occur within or 

adjacent to riparian areas also has the potential for increasing sediment delivery to stream 

channels. Riparian vegetation protects stream banks and forest floor from erosion during 

floods and is a source of large woody debris (LWD) that provides structure and stability 

to stream channels. Riparian vegetation also helps to filter sediment-laden water 

discharged from road drainage structures before it enters the stream network. 

Canfor’s management strategies in HCVFs to limit landslide, sedimentation and snow 

avalanche hazards associated with forestry activities include; 
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• Detailed terrain stability field assessments (DTSFA) (APEGBC, 2003) and, where 

recommended, drainage plans (Green and Halleran, 2001) to locate drainage 

structures and minimize diversion and concentration of water on proposed roads 

and bladed trails situated on or above potentially unstable or unstable terrain that 

has a high likelihood of slides reaching down slope values (private land with 

dwellings or structures, public transportation corridors, high-use private roads and 

rail lines or high value spawning habitat). 

• Annual (or greater) inspection of all permitted road segments considered 

moderate (M) or high (H) risk for contributing sediment to high value streams. 

Roads are inspected for re-vegetation requirements, culvert/ditch/waterbar/cross 

ditch functions, tension cracks, and cut/fill stability concerns.  All H risk roads are 

also inspected following a major event such as 2 days of consecutive 

precipitation. In addition bridges and major culverts are inspected every 3-years 

for permanent structures and every 2-years for temporary structures. Deficiencies 

noted during inspections are actioned through a tracking process. 

• Riparian assessments that describe the function of riparian vegetation with respect 

to channel stability and structure along all stream reaches with a definable stream 

channel
6
. Riparian Assessments are completed by QRPs

7
 with expertise in 

channel morphology and riparian ecosystem function. Riparian assessments 

include recommendations for forest management regarding location of riparian 

reserves and the composition and level of retention in riparian management zones 

to protect riparian function and channel stability. 

• Snow avalanche assessments on proposed block situated on terrain assessed as 

having a potential snow avalanche initiation hazard and a high like likelihood of 

impacting down slope values. Where proposed development is situated adjacent to 

existing avalanche paths harvest prescriptions include measures to minimize the 

potential for avalanche paths to expand laterally.  

 

HCV4.2 Forests Critical to Water Supplies (water quality, quantity, timing of flow) 

In the mountainous East Kootenay Region of BC stream flow (i.e. total water yield and 

timing of flow) is dominated by spring snowmelt.  The most common risk to water 

supplies from forestry activities is the risk to water quality from road-related landslides. 

Landslide-related stream sedimentation is typically short-duration and can affect water 

quality (suspended sediment, turbidity) for several days in larger watersheds (i.e. >100 

km
2
) and up to 3 years or more in small watersheds (i.e. < 10 km

2
).  Longer-term risks to 

water supplies from forestry activities include the risk to water quality from sustained 

increases in peak discharge associated with moderate to high levels of harvest (i.e. >25%) 

in non-alpine dominated watersheds
8
. Sustained increases in peak discharge can result in 

sustained annual increases in suspended sediment yield and turbidity. 

                                                 
6 Definable stream channel means a channel where flowing water has formed obvious banks and a channel bed. 
Stream flow within the channel may be seasonal or perennial.  

7 QRP means qualified registered professional in the Province of BC. 

8 Forested watersheds with minimal alpine area (i.e. <30% alpine area). 
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Canfor’s management strategies in HCVFs to limit hazards to water quality associated 

with forestry activities include; 

Watersheds under 100 km
2
 

• Peak Flow Sensitivity Indicator (PFSI) analysis (Appendix 1) to determine 

potential for streamflow increases to forest harvesting.  

• Where indicated by the PFSI, Watershed Assessments completed by QRP’s with 

hydrological risk analyses (HRA) (eg. Green, 2005) that provide 

recommendations to minimize forestry related impacts to water quality and 

quantity.  

• Detailed Terrain Stability Field Assessments (DTSFA’s) with drainage plans on 

proposed roads, bladed trails and blocks situated on or above potentially unstable 

or unstable terrain (i.e. ‘P’, ‘U’, or Class ‘IV’ or ‘V’). 

• Riparian assessments that describe the function of riparian vegetation with respect 

to channel stability and structure along all reaches with a definable stream channel. 

Riparian assessments include recommendations for forest management regarding 

location of riparian reserves and the composition and level of retention in riparian 

management zones to protect riparian function and channel stability. 

Watersheds over 100 km
2
 

• Watershed Assessments (eg. IWAP’s, B.C. Min. of For., 2001) completed by 

QRP’s (registered in the province of BC) with hydrological risk analyses (HRA) 

(eg. Green, 2005) that provide recommendations to minimize forestry related 

impacts to water quality and quantity. 

• Detailed Terrain Stability Field Assessments (DTSFA’s) with drainage plans on 

proposed roads, bladed trails and blocks situated on or above potentially unstable 

or unstable terrain (i.e. ‘P’, ‘U’, or Class ‘IV’ or ‘V’). 

• Riparian assessments that describe the function of riparian vegetation with respect 

to channel stability and structure along all reaches with a definable stream 

channel. Riparian assessments include recommendations for forest management 

regarding location of riparian reserves and the composition and level of retention 

in riparian management zones to protect riparian function and channel stability. 

HCV3.3 Forests required for the maintenance of flow regimes - flooding/debris flow 

hazards on fans 

Hydro-ecological linkages between hillslope processes and stream dynamics have been 

studied for over 50 years in North America and for centuries in Europe and Asia. These 

studies have determined that forest removal and road building can alter the timing and 

magnitude of stream flows (Stednik, 1996; Schnorbus and Alila, 2004a,b).  

Recent studies of the effects of forest development in mountainous watersheds of 

southern BC using hydrological modeling have begun to shed light on the influence of 

watershed physiography on stream flow response. These studies have determined that 
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similar levels of forest development in watersheds with different physiographic 

characteristics results in very different stream flow responses (Schnorbus and Alila, 

2004a,b). In steep, alpine-dominated watersheds (>30% alpine area) harvesting the lower-

elevation forested slopes has very little influence on peak discharge (Schnorbus and Alila, 

2004a). However in lower-gradient, forested watersheds harvesting more than 20% of the 

watershed area can significantly increase peak discharge depending on the location of 

harvesting (Schnorbus and Alila, 2004b). 

Canfor’s management strategies in HCVFs to minimize the risk of flooding and debris 

flow hazards of fans associated with forestry activities focuses on the identification of 

watersheds that may be susceptible to forestry related increases in peak flows; 

• In watersheds less than 100km
2
 Peak Flow Sensitivity Indicator (PFSI) analysis 

(Tembec SFMP, 2004) to determine the potential for detrimental changes in 

stream flow to occur in response to forest harvesting.  

• Hydrological risk analyses in watersheds determined to be susceptible to forestry 

related increases in peak flows to recommend maximum level of harvest and 

harvesting strategies to minimize flooding and debris flow hazard. 

• DTSFA’s with drainage plans (where recommended) on roads and bladed trails 

situated on or above potentially unstable or unstable terrain that has a high 

likelihood of landslide delivery or sediment transport to the fan. 

MONITORING STRATIGIES: 

HCV3.1 Forests critical to Erosion Control 

Canfor’s monitoring strategies for erosion control include effectiveness monitoring of 

prescriptions to limit erosion and mass wasting developed by QRP’s that are incorporated 

into site plans. Compliance monitoring of prescribed measures is tracked through the 

SFMP framework. 
In addition to existing monitoring of site specific prescriptions Canfor will initiate a watershed-

level effectiveness monitoring program that is designed to document and improve, where 

necessary, the capacity of the road drainage network to adequately manage hillslope 

runoff along roads and trails in moderate and high risk areas. The Drainage Management 

Indicator (DMI) survey procedure will be incorporated into Canfor’s existing road monitoring 

program using an adaptive management approach to calibrate and adjust initial survey results to 

ensure that survey results are accurately reflecting the hazard of landslides along identified road 

segements in watersheds of concern. DMI ratings will be adjusted, if necessary, on the basis of 

these reviews. 

A description of the DMI survey procedure is provided in Appendix 2. 

 

HCV3.3 Forests required for the maintenance of flow regimes – Flooding/debris flows 

Canfor’s monitoring strategies for maintenance of flow regimes utilizes the method of 

repeated assessments by QRP’s to monitor channel condition, provide recommendations 

for forest management and document any potential impacts to channel stability and 

structure associated with existing forest development. Recommendations to limit forest 
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harvesting impacts on flooding are developed by QRP’s as part of the hydrological risk 

analysis and are incorporated into site plans. Compliance with prescribed measures is 

tracked through the SFMP framework. 
 

LIMITATIONS: 
Polygons outlining high conservation forest areas were delineated using 1:100,000 scale 

topographic maps and reconnaissance level data. The HCV4 polygons are shown for 

general information purposes and should not be used for forestry planning. The polygons 

identify areas where more detailed assessments are required. 

Locations of human structures were determined using high-resolution digital air 

photographs viewed at approximately 1:5000 scale. All structures were assumed to be 

dwellings. There may be some existing year-round dwellings that have not been 

identified in this assessment. The rate of housing development along the Rocky Mountain 

Trench is high and may make the results of this assessment outdated within one to two 

years. 

Information regarding the location of HCVs collected from Canfor’s GIS database (water 

intakes, community watersheds, road information, private land boundaries) is assumed to 

be correct and up to date at the time of this assessment. 

Some question exists regarding the completeness of the ‘high-value’ fish habitat database 

provided by Canfor as part of this project. A report completed by Albert Chirico (2005) 

documenting high value fish streams in the Invermere TSA included several streams 

including Toby Creek, Horsethief Creek and Forster Creek as high value for resident 

cutthroat and kokanee habitat and spawning. These streams were not identified in 

Canfor’s database – except for the lowest reaches of Horsethief and Toby Creeks. 
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Table 6. CANFOR Radium  Operating Areas HCV4 Polygons 
 

Polygon # Location High-Value Resources 
Primary Management 

Issue 
Secondary 

Management Issue 
Assessment Required

9
 Comments 

1 Palliser River tributary House on lower slope Terrain Stability (df)  DTSFA  

2 Yearling Creek Houses on fan  
Terrain Stability (df), 
Flooding 

 DTSFA, PFSI, HRA Also DW 

3 Rubie Creek House 
Terrain stability (df), 
Flooding 

 DTSFA, PFSI, HRA Also DW 

4 Witness Creek House on fan 
Terrain Stability (df), 
Flooding 

 DTSFA, PFSI, HRA Also DW 

5 Kootenay River Fish Spawning, fish habitat Water Quality  RA, DTSFA  

6 Stoddart Creek 
Houses, high use watershed, 
transportation (Hwy 95)  

Flooding Water Quaility 
 WA, HRA, DTSFA, 
RA, PFSI 

 30 licenses, no terrain mapping. 

7 Shuswap Trib Houses on slope Terrain stability  DTSFA  

8 Shuswap Creek 
Houses on fan, high-use 
watershed, transportation (hwy 
95) 

Terrain stability, flooding Water Quality WA, HRA, PFSI, RA 9 licenses, no mapping. 

9 Burnaise Creek 
Houses on fan, hwy 95, rural 
roads. 

Flooding  WA, HRA, PFSI, RA Consumptive use watershed 

10 Windermere Creek 
Houses on fan, High-use 
watershed, Hwy 95 

Flooding Water Quality WA, HRA, RA, PFSI  > 40 licenses 

11 
Albert and Palliser 
Rivers 

Fish Spawning Water Quality  RA, DTSFA  

12 East Fork White River Fish Spawning Water Quality   RA, DTSFA  

13 Macauley Creek 
 CW, Houses along slope and 
fan, hwy 95 

Flooding  water quality 
WA, HRA, PFSI, RA, 
DTSFA 

 

14  Edgewater face 
Houses on face and fan, 
highway 95, gas pipeline 

Terrain stability, flooding  
DTSFA, WA HRA, 
PFSI  

Gas-pipeline? 

15 Lower Luxor 
Fish spawning, high use 
watershed. 

Terrain stability, water 
quality 

 DTSFA Steep side slopes, soil erosion. 

16 Luxor CW, houses on fan, hwy 95,  Flooding,  water qualtiy DTSFA, WA HRA, RA  

17 Brisco Face Houses along slope, hwy 95,  Terrain stability flooding  DTSFA, WA HRA  

18 Fraling Creek 
Houses on fan, high use 
watershed, hyw 95, railline 

Terrain stability (df), 
flooding,  

Water quality 
PFSI, RA, DTSFA, 
WA, HRA 

Debris flood reached lower fan-
railway 

                                                 
9 WA 
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Polygon # Location High-Value Resources 
Primary Management 

Issue 
Secondary 

Management Issue 
Assessment Required

9
 Comments 

19 Cedared Creek Houses on fan Flooding, terrain stability  
PFSI, RA, WA, HRA, 
DTSFA 

Debris flood reached lower fan. 

20 
Spillamcheen face and 
unnamed creek 

Houses on lower slope terrain stability flooding 
PFSI, RA, WA, HRA, 
DTSFA  

 

21  Soles Creek  House on fan flooding  
PFSI, RA, WA, HRA, 
DTSFA 

 

22 Hatch creek 
High Use Watershed, Houses on 
fan, hwy 95 

 Flooding, terrain stability,   
PFSI, RA, WA, HRA, 
DTSFA 

 

23 Hot Creek 
High Use Watershed, Houses on 
fan, hwy 95 

 Flooding, terrain stability,   
PFSI, RA, WA, HRA, 
DTSFA 

 

24 Pratt creek House of fan, hwy 95 Flooding   
PFSI, RA, WA, HRA, 
DTSFA 

 

25 Pratt Face Houses on slope, hwy 95 Terrain stability  DTSFA  

26 Castledale  
High use watershed, house on 
fan, hwy 95 

Flooding, terrain stability   
PFSI, RA, WA, HRA, 
DTSFA 

 

27 
Johnson/Mallard 
Creek/face 

Houses on slope and on fans, 
high use watersheds 

Flooding, terrain stability    
PFSI, RA, WA, HRA, 
DTSFA 

 

28 Castor Creek House on Fan Flooding  
PFSI, RA, WA, HRA, 
DTSFA 

 

29 Forster Creek CW > 100km2 Water Quality   RA WA, HRA  

30 
Unnamed #1 
Horsethief trib 

Spawning 
Water quality terrain 
stability 

 DTSFA, HRA, RA 
Cutthroat, flows into spawning area 
in Horsethief  as well. 

31 
Unnamed #2 
Horsethief Trib 

Cabin on fan,  flows into 
spawning area 

Terrain Stability, Water quality DTSFA, HRA. RA  

32 Horsethief Creek Spawning channel Water Quality  RA, HRA  

33 Brewer Creek Spawning channel Water quality  RA, HRA DTSFA  
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Appendix 1 
 

Peak Flow Sensitivity Indicator (PFSI) Analysis 
Background  
British Columbia’s southern interior watersheds are a valuable resource for both humans 

and aquatic species. Forest managers continually seek to balance forest development with 

preservation of aquatic values.  

 

Hydro-ecological linkages between hillslope processes and streams have been studied for 

over 50 years in North America and for centuries in Europe and Asia. These studies have 

determined that canopy removal and road building can alter the timing and magnitude of 

stream flows, increase water yield, affect aquatic habitat and water quality (Stednik, 

1996, Gomi et al., 2003). In the Kootenay region of British Columbia, one of the most 

significant hydro-ecological impact associated with changes in stream flow following 

canopy removal is the increases in peak flows that can directly influence channel 

morphology and water quality. Changes in peak flows are caused by changes in the 

amount of snow available for melting (total snow accumulation) and changes in the rate 

and timing of snow melt during the spring freshet. When forest canopy is removed more 

snow accumulates on the ground through the winter months rather than being lost to the 

atmosphere through processes of evaporation and sublimation. During the snow melt 

period, the lack of shade from the forest canopy results in snow melting from forest 

openings faster and earlier than in adjacent forest stands. 

   

Recent studies of the effects of forest development in interior B.C. watersheds using 

hydrological modeling are beginning to shed light on the influence of watershed 

physiography on stream flow response. These studies have determined that similar levels 

of forest development in physiographically different watersheds results in very different 

stream flow responses (Schnorbus and Alila, 2004a,b).   

 

The physical attributes that contribute substantially to watershed response include stream 

density, which reflects the capacity of increased melt water from forest openings to be 

delivered to the stream channel, and the synchronization of snowmelt runoff between 

forests and openings following harvesting (Schnorbus and Alila, 2004a,b). 

 

PROCEDURE 
 

The Peak Flows Sensitivity Indicator is a GIS analysis intended to identify watersheds 

that have the potential for experiencing harvesting related increases in peak flows. The 

PFSI approach is based on the premise that the greater the opportunity for de-

synchronization of snowmelt runoff the lower the likelihood of peak flow changes 

associated with harvesting. Watershed information and analysis is stored in GENUS and 

can be reported out for each watershed of concern. Watersheds of concern are ‘flagged’ 

on a constraints layer map for planning staff to consider when developing road or 

harvesting plans. 

For this analysis, three watershed factors are assumed to have the greatest influence 

towards the de-synchronization of runoff in a watershed and also determine whether a 
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watershed has the potential to be sensitive to forestry related increases in peak flows. 

These are, the amount of alpine area, the average slope gradient and the distribution of 

slope aspects.  

 

Alpine area: 

Watersheds that have a substantial alpine area have peak flows that are controlled by 

snowmelt from high elevation areas. Forested areas within these alpine-dominated 

catchments melt earlier in the snowmelt season and contribute discharge primarily to the 

rising limb of the peak flow hydrograph. Harvesting in these alpine-dominated 

watersheds could alter early season discharge characteristics but is unlikely to influence 

peak flows. 

Slope gradient: 

Slope gradient influences hydrograph characteristics in at least two different ways. Steep 

gradient watersheds generally tend to have ‘flashy’ hydrographs (hydrographs that have 

steep rising and falling limbs) that reflect the rapid delivery of runoff to stream networks 

and the lack of storage of meltwater in the catchment. Changes in total snow 

accumulation and melt rates associated with forest openings will be less obvious in 

watersheds where there already exists a high degree of variability in discharge associated 

with rapid slope runoff.  

In addition to influencing the rate of slope runoff, slope gradient also influences the 

amount of solar radiation that is available to melt snow. Steep gradient slopes naturally 

limit the amount of solar radiation available to melt snow through shading.  

Watersheds with gentle to moderate slope gradients have a greater likelihood of altered 

snow accumulation and melt and stream flow characteristics following forest harvesting 

than steep gradient watersheds. 

Slope aspect: 

Watersheds where snowmelt from one or two dominant aspects controls peak flows will 

have a higher sensitivity to forest harvesting related changes to peak flows. Increased 

snow accumulation in forest openings in these aspect-limited watersheds has a relatively 

high likelihood of creating increased runoff and associated increases in peak flows in the 

stream compared to forest openings in watersheds that have a wide range of slope aspects 

that naturally tends to de-synchronize the delivery of runoff to the stream channels.  

Watershed size: 

Watershed size is also an important factor in the potential for forestry related impacts to 

peak flows. In the Kootenay-Columbia region, watersheds greater than approximately 

100km
2
 are assumed to be large enough to have substantial natural de-synchronization 

associated with the wide range of elevations and aspects within the catchment area. For 

this reason the application of the PFSI analysis should be limited to watersheds less than 

100 km
2
. 

 

ALPINE FACTOR 
Total of (inoperable) Sub-Alpine and Alpine areas (includes areas with patchy or open 

sub-alpine canopy) / Total watershed area 

H = 0 – 10 % 

M = 11 – 30 % 

L = >30% 
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AVERAGE SLOPE GRADIENT FACTOR 
Calculated from stream to ridge top, perpendicular to contours and averaged from at least 

10 transects over the watershed. 

H = 0 – 30% 

M = 31 – 50% 

L = >51 %  

 

SLOPE ASPECT DISTRIBUTION FACTOR 
Calculated by: 

N = total slope area with aspect between 316 – 045 degrees / total watershed area (x 

100%) 

E = 046 – 135 degrees/ total watershed area (x 100%) 

S = 136 – 225 degrees / total watershed area 

W = 226 – 315 degrees / total watershed area 

 

SADF = (25 – N) + (25 – E) + (25-S) + (25-W) (change all to positive) 

 

L = 0 – 20  

M = 21 – 40 

H =  > 41  

 

DETERMINING PEAK FLOW SENSITIVITY INDICATOR  
PFSI = L if AF = L 

PFSI = M if at least one of the factors = M and AF ≠ L 

PFSI = H if all factors = M 

PFSI = H if any of the factors = H and AF ≠ L 

 

MANAGEMENT RECOMMENDATIONS 
Request a hydrogemorphic assessment by a QRP to guide forest development in 

catchments where PFSI = H 

Limit haresting to less than 25 percent (distributed over watershed) where PFSI = M 

Level of harvest is not a management issue where PFSI = L 
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Appendix 2 
 

Drainage Management Indicator (DMI) 
Background 
Landslides:  A study of landslides conducted by the Ministry of Forests (Jordan 2002) in 

the Nelson forest region found that 80% of the development related slides were related to 

roads, almost all the remainder of the slides are caused by drainage diversions along skid 

trails. Of the road related landslides fillslope failures and drainage diversions are of equal 

importance.  Since landslides are the largest contributor of sediment into streams, and 

roads are the major cause of development related landslides, drainage management along 

roads is critical. The primary focus of the water quality management strategy is the 

evaluation of road drainage for the prevention of landslides. 

 

Erosion: Chronic erosion of roads is often a fact of forest practices, managing the source 

of sediment erosion is the primary management strategy in the maintenance of water 

quality. Sediment input into streams from road erosion, although a concern, is not a major 

contributor of sediment in the East Kootenay region. The secondary focus of the water 

quality management strategies is the effectiveness of erosion control measures employed 

to manage road and ditchline erosion. 

  

Objectives 
Drainage Management Indicator (DMI) survey procedure was developed to assist in the 

monitoring of road drainage as it relates to sediment input into streams.  

 

The objective of the DMI survey is to provide a useful monitoring tool to “redflag” 

potential problems. The DMI is intended to be undertaken as part of Canfor’s routine 

monitoring of moderate and high risk road segments by forest technicians and is intended 

to evaluate the effectiveness of the road design in managing slope drainage along existing 

roads that are at least 5 years old. Roads less than 5 years may not clearly display 

drainage indicators associated with average climate conditions. Watershed information 

and analysis is stored in GENUS and can be reported out for each watershed of concern. 

Watersheds of concern are ‘flagged’ on a constraints layer map for planning staff to 

consider when developing road or harvesting plans. 

 

Maximum slope drainage often occurs during fairly short periods of time. Trying to time 

the road assessment to coincide with high flows is difficult (if not impossible). Scour, 

although not a direct measurement of flows, can be used as a surrogate measurement.  

The severity of scour is dependent on the velocity and volume of the water and the 

erodibilty of the underlying materials. The volume of water flowing across exposed soil 

surfaces is associated with the amount of interception occurring in cutslopes, ditchlines 

and on road surfaces. The velocity of the flow is directly related to road (or slope) 

gradient. The erodiblity of the underlying surface material will vary between road 

segments depending on the surficial material. For these reasons scour is not a direct 

measurement of drainage diversion. This should be kept in mind when assessing the road 

and adjustments should be made to compensate.  
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Drainage Indicators: 

Culverted Watercourses: All ephemeral and perennial streams intercepted by the road 

should be culverted, diversions of streams is a significant “red flag”. Unless specifically 

recommended for downslope stability concerns all streams should be culverted. The 

number of “culverted watercourses” should be the same as the number of perennial and 

ephemeral streams.  

 

Fillslope Scour: Fillslope scour (not associated with erosion below a culvert) indicates a 

failure of drainage control, since fillslope failures are a significant source of debris slides 

into streams; fillslope scour is an important indicator. 

 

Ditchline Scour: Ditchline scour is a good indication of the degree of concentration and 

diversion of slope drainage. Ditchline scour is a direct measurement of the severity of 

erosion.  

 

Road Surface Scour: The presence of road surface scour suggests that the road surface is 

erodible and that water is flowing down the road surface perhaps from ditchline failure. 

Road scour is a direct measurement of erosion.  

 

Cutslope Scour: The amount and severity of cutslope scour gives an idea of the amount of 

dispersed slope drainage intercepted by the road network, but does not give an indication 

of the amount of diversion or concentration along the road. If there are road sections 

upslope, cutslope scour may indicate diversions along the upper lifts. It can also be used 

to evaluate the appropriateness of the road location (i.e. midslope) for future planning.  

 

Survey Method 
In watersheds of concern (those considered moderate or high risk for downslope or 

downstream resource values) identify roads situated on or above potentially unstable or 

unstable terrain (Class IV or V or P/U) that is within 400 metres of a classified 

watercourse.  

 

Select representative survey sites that present a range of elevations and aspects within the 

watershed or area of concern. The density of survey sites varies with watershed area. In 

watersheds 10 km
2
 or less in area survey at least one 100-metre road segment for every 1 

km
2
 of watershed area. In watersheds of 10 to 50 km

2
 survey approximately 1 road 

segment for every 5 km
2
 of watershed area. In watersheds of greater than 50 km

2
 survey 

at least 1 road segment for every 10km
2
 of watershed area. 
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Survey information to be collected as part of the DMI 
 

 
 

The DMI is considered ‘Poor’ and should be subject to further review by a QRP if:  

• Diversions occur for any perennial watercourses (where diversions have not been 

prescribed by a QRP), or, 

• Diversions (un-prescribed) of > 4m occur on ephemeral streams in more than 10% 

of the road segments surveyed, or, 

• Total number of culverts is less than the total number of watercourses along any 

of surveyed road segments, or, 

• Scour indicators of ‘L’ are present for 50% or more of surveyed road segments, 

or, 

• Scour indicators of ‘M’ are present for more than 20% of the surveyed road 

segments, or, 

• Scour indicators of ‘H’ are present along any surveyed road segment. 

 

The DMI is considered ‘Of Concern’ and should be flagged for possible follow up review 

by a QRP if: 

• Diversions (un-prescribed) of > 4m occur on ephemeral streams in any of the road 

segments surveyed, or, 

• Scour indicators of ‘L’ are present for 20% or more of surveyed road segments, 

or, 

• Scour indicators of ‘M’ are present for more than 10% of the surveyed road 

segments, or, 

  

 

 

 


