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1.0 Introduction 
 
In June of 2004, following a lightning strike, a wildfire burned ~1,493 ha (area calculated from mapped fire 
extents) of the watershed of an unnamed creek (Unnamed Creek ‘C’ in Figure 1) to the east of the Botanie 
Valley.  This fire is referred to as fire K_0172 or the ‘Botanie Fire’, note however Botanie Creek is actually the 
major drainage to the west.  (see Photo Plate 1) 
 
The following year, in July-August 2005, 5,560 ha (area calculated from mapped fire extents) were burned in 
the Sleetsis Creek area (Fire K_0135) encompassing portions of the watersheds of (from north to south) a large 
tributary to Skoonka Creek, Sleetsis Creek,  Skhpowtz Creek, and the headwaters of an a number of un-named 
tributaries and face units to the North Thompson River. (See Figure 1 – overview map and Photo Plate 2). 
 
These fires burned large portions of the watersheds involved to varying severity (Jordan 2006). A number of 
post-fire issues have been identified in these two burn areas.  Of primary concern is the risk of post-fire 
stability concerns, including risk of landslides and debris flows. Sediment production within the watersheds 
may also be a concern.  A number of elements at risk were identified:  The CN Rail line crosses several 
watersheds near their confluence with the Thompson River - a debris flow was reported to have impacted the 
rail line shortly after the fires in 2005 1.  There are also a number of water licenses (points of diversion) which 
may be affected by debris flows, and sediment production.  There are no fish bearing streams identified in the 
immediate fire area, but all the streams are tributary to the Thompson River.  A number of First Nations  
Reservations are located in and around the fans of the various creeks involved in the fires.  No privately held 
land is located in any of the areas of concern. 
 
 
1.1 Objectives 
 
The purpose of this report is to identify the critical post-fire issues and summarises findings and work 
undertaken to date, as well as to make recommendations for further restoration activities.   The objective of a 
restoration plan is to provide a process to formulate management strategies aimed at restoring watershed 
function focussing on watershed-level management objectives.   (MoWLAP 2003) 
 
 
1.2 Methodology 
 
The following sequence of steps was used to support the development of a restoration plan. (after MoWLAP 
2003) 
 

1. Identification of the processes involved in mass wasting (terrain stability issues), as well as the 
processes underlying any possible degradation or decline in water quality / supply.  The steps included 
a review of relevant literature, identification of completed assessments in the plan area, and a summary 
of works undertaken.  

 
2. Definition of suitable restoration goals and objectives to reach a desired future condition based on 

historic range of variability and a reference ecosystem. In general, the desired future condition in this 
study area is (1) to decrease the likelihood of mass wasting and the associated risks, and (2) to help 

                                                      
1 Turner, K. personal communication (email) , March 2007 
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restore water quality and supply to pre-fire conditions. 
 

3. Development of treatment prescriptions to reverse or ameliorate the degradation or decline at a spatial 
and temporal scale appropriate to the problem(s). 

 
4. Develop a plan to implement treatment prescriptions and monitoring to ensure that they are followed. 

 
5. Identification and monitoring of key system variables and other easily observable measures of 

treatment success. 
 

6. Develop a plan to review and summarize monitoring output, assess progress of restoration relative to 
initial goals, and to communicate such findings and incorporate them into future planning and 
management strategies. 

 
No additional field work was completed as part of this restoration plan. All reported findings and 
recommendations are based on existing reports, field observation made by the authors during previous projects 
in the study area and conversations (email, telephone) about observations made by other parties.  
 
 

 
 

Figure 1 – Overview map of study area - fire extent is shown in purple. 
(note: map is not to scale) 
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2.0 Site Description 
 
2.1 2004 / 2005 Wildfires 
 
The area affected by the Sleetsis and Botanie fires is located northeast of the town of Lytton, in the area 
northeast of the confluence of the Fraser and Thompson Rivers.  The study area is roughly bounded by the 
Thompson River on the East and South, by the Botanie Valley to the west and the Skoonka Creek drainage to 
the North. See Figure 2 (Appendix A)   for a map of the fire extents and burn severity.  
 
 
Botanie fire K0172 
 
The 2004 (K_0172) Botanie fire encompasses a significant portion of the upper portion of the watershed of an 
unnamed creek (Unnamed ‘C’), as well as an area that falls within the upper elevations of the Sleetsis 
watershed.  The fire extent is mapped as having an extent of 1,493 ha, however according to fire severity 
mapping (Jordan 2006) a total 859 ha of forest was mapped as being burned, with the upper, headwater area 
having the highest burn severity. A summary of the area burned is given in Table 2.1 
 

Table 2.1  Botanie Fire _0172 (2004) 
  
Severity Area (ha) 
High  263 
Moderate  274 
Low  297 
Unburned 658 
Total area mapped 1492 
Total area burned  834 

 
 
Sleetsis Fire K0135 
 
The 2005 Sleetsis Fire (K_0135) encompasses most of the Sleetsis Creek drainage, a large tributary to Skoonka 
Creek to the north, most of the the Skhpowtz Creek drainage, and a number of unnamed smaller watersheds, 
most notably ‘Unnamed Creek ‘B’ (naming convention after Jordan (2006)), in which the upper area was 
burned with high severity.  The fire extent was mapped as 5,560 ha, however according to fire severity 
mapping (Jordan 2006).  a total 2,777 ha of forest was mapped as being burned. A summary of the area burned 
is given in Table 2.2. 
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Table 2.2 Sleetsis Fire  K_0135 (2005) 
  
Severity Area (ha) 
High Severity 647 
Moderate Severity 483 
Low Severity 1647 
Unburned 2991 
Total area mapped 5768 
Total area burned  2777 

 
 

Fire Severity 
 
The fire severity mapping, shown in Figure 2 was produced by Selkirk Geospatial Research Centre of Selkirk 
College in Castlegar, and was included in the Jordan (2006) report.  Fire Severity is a general term describing 
the combined effects of flaming and smouldering. It is inferred from fire impacts on a range of attributes, 
predominantly overstorey and understorey. Three suggested classes used in the report are: 
  
 

Table 2.3 Fire severity Classes (Jordan 2006) 
 
Low:    Canopy unburned, trunks partially burned, understorey lightly or patchily burned 
Medium:   Trees burned and dead, scorched needles remain, understoreyburned 
High:    Trees blackened and dead, needles consumed, understorey burned 

 
 
A number of processes of surficial erosion have been identified in studies concerning post-wildfire sediment 
production.   (e.g.: Jordan et al 2004, Dobson Engineering Ltd., 2003.)  These processes have implications 
both on long-term and short term sediment production.  Sediment input is taking place post-fire, either as a 
direct result of the fire, or as a secondary effect related to fire-prevention and salvage operations.  
 
 
Hydrophobic soils 

 
Hydrophobic soils were identified in a number of areas in the study area, and are thought generally to be 
correlated with fire intensity (Jordan 2006) however, as pointed out by Kevin Turner in an analysis of the 
nearby Town Creek and Dickey Creek fires, (Turner 2005) the spatial distribution of hydrophobic soils in a 
burn is complex and not necessarily always correlated with fire intensity.   
 
In areas where hydrophobic soils have developed, decreased infiltration and increased surficial erosion (rilling 
etc.) are a direct contributor of fine sediment to the system The primary effect however is the alteration of 
normal drainage regimes which can lead to large changes in runoff and drainage and subsequent problems of  
mass wasting.    
 
Hydrophobic effects are most pronounced shortly after a fire or after prolonged dry periods.  As soils moisten, 
inter-particle surface tension and water repellancy break down, and therefore soil hydrophobicity is not as great 
a concern during spring snowmelt.  Hydrophobic soil effects on hillslope runoff, erosion and downslope 
flooding and landslides from 2003 burned sites elsewhere in the Southern Interior of B.C. were observed after 
intense rains following up to a month of dry weather (Jordan et al 2004).   Hydrophobicity can last for 2-6 
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years, but its effect is thought to decrease as sites re-vegetate and the forest organic layers build up.  It is 
recommended to manage for a significant hydrophobic effect for 3 years (Dobson Engineering Ltd., 2003.)   
 
In the areas where salvage harvesting has taken place, the surface layers of the soils have been disturbed, and 
the effects of hydrophobicity may have been largely reduced.   It should be noted that this report is being 
prepared approaching two and three years after the wildfires, and some of the hydrophobic effects will 
naturally have been reduced. 
 
 
Removal of Vegetation 
 
Removal of the vegetation cover as a result of the burn modifies the processes of interception, 
evapotranspiration and snowmelt, affecting the hydrology of a burned area (Batalla 2002).  The result is 
increased runoff, with a cumulative effect throughout the watershed.    

 
As well as hydrologic effects, removal of the forest canopy also contributes directly to surface erosion.  Rain 
splash on exposed soil mobilises fine sediment, which may then be transported to adjacent streams. The 
removal of vegetation by the fire will lead to a reduction in soil cohesion both in the short term, and in the long 
term.  In the short term burned out root systems will lead to toppling of standing timber with subsequent soil 
disturbance and entrainment of surficial sediment by surface flows. In the long term, decay of root systems 
from fire-killed timber and/or salvage harvesting will lead to loss of soil cohesion a number of years after the 
fire, leading to the possibility of mass wasting and subsequent sediment production.  
 
 
2.2 Geology 
 
Bedrock in the Sleetsis fire area, and in the upper portion of the Botanie fire area is mapped as andesitic 
volcanic rocks of the Spences Bridge Group (Pimainus Formation).  Bedrock in the lower portion of the draw 
of the Botanie fire area is mapped as Permian to Triassic lower amphibolite / kyanite grade metamorphic rock 
and dioritic intrusive rocks of the mount Lytton complex. (Geologic Survey of Canada 2007) This 
metamorphosed rock is highly fractured, and is continuously crumbling, leading to numerous rock slides in the 
area.  The CN Rail line is protected in this area by a number of sheds, designed to pass rock slide debris over 
the rail line.   A map of geology is shown in Figure 3 (Appendix A)  along with the terrain stability mapping 
for the area. 
 
 
2.3 Physiography 
 
The area is located in the Scarped Range of the Southern Coast Mountains.  The topography is generally steep, 
with numerous incised gullies and bedrock outcrops (Photo plate 3). Rocky topography provided natural 
boundaries to the fires. (Mireau 2004). Surficial materials in the study area consist primarily of blocky angular 
colluvial materials with a silty to sandy matrix derived from the local meta-volcanic bedrock.  The more 
moderately sloped, upper portions of the two watersheds, which also correspond to the areas of most of the 
forestry activity, have areas of veneers to blankets of silty to sandy till materials. (Ryder 2001, Singh 2004a-d) 
In the CP 255 area, a discontinuous buried layer of volcanic ash is present 10-20cm below the surface in Block 
1 (Forsite 2006).  
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2.4 Natural instability  
 
Terrain mapping for the study area was completed in 2001 by J. M. Ryder and Associates (Ryder 2001) at a 
Terrain Survey Intensity Level ‘C’ (TSIL-C is mapped at about 1:20,000 to 1:50,000 scale, with about 20-50% 
of mapped polygons ground checked by foot traverse,  and vehicle/flying).  According to the terrain mapping 
report, the most common forms of instability in the study area are debris slides, debris flows, slumps and small 
slides in surficial materials, bedrock slumps and rockslides.  Figure 3 shows the Terrain Mapping (Ryder 2001) 
with class IV (potentially unstable) and class V (unstable) terrain mapped in yellow and red respectively.    
 
Natural slumping and debris slides were noted during the cp 255 TSA traverses in the Sleetsis development 
area (Forsite 2006) including an older debris flow and small surficial slides in Blocks 255-2 and 3. 
 
Natural instability was noted within CP990 Block 8 during the terrain stability assessment by Singh (2004b). 
 
The draws in the fire areas periodically experience natural debris flows, some of which impact the Thompson 
River.  Only one of these draws has had a risk assessment competed (Unnamed Creek ‘C’), after a debris flow 
event impacted the CN rail line.  (Jakob 2005). (Photo Plate 8) Observations of the other watersheds revealed a 
number of debris flow channels which flow regularly2 as well as one other reported post-fire debris flow in the 
Skhpowtz Creek Drainage 3 (Photo Plates 4-7) 
 
An unconfirmed report of a debris flow from one of the creeks involved in the Sleetsis fire occurred at the 
same time or just prior to the debris flow of August 17th 2005. 2,3  This debris flow apparently had covered the 
tracks in the Sleetsis Fire area, forcing an eastbound train to stop.  This train was then subsequently hit by the 
debris flow from Unnamed Creek ‘C’.   No further information on this event was available at the time of 
writing.   
 
A small debris flow occurred within Skhpowtz Creek, possibly immediately following the Sleetsis fire.  (Photo 
Plate 9).  It is not certain if this event was related to the above mentioned event which blocked the train. 3 
 
 
2.5 Climate  
 
Lytton’s climate is classified as ‘dry continental’ because of its extremely dry conditions and less than 40 
centimetres of rain per year. A six-month fire season is in effect from April to September.  The nearest weather 
station to the study sites is the town of Lytton (229 a.s.l.).  Two climate stations are located within 10km of the 
study site.  The Meteorological Services of Canada sites at Lytton : station #1114741 (records 1970-1990) and 
station #1114739 (records 1990-present).  The BC Forest service maintains a climate station at Lytton as part 
of the fire weather network. (Lytton FS, 1993-present).  (Jakob 2005) 
 
In an investigation of the debris flow events on Unnamed Creek ‘C’ in 2005, BGC Engineering Inc. (Jakob 
2005) compiled  rainfall-intensity-duration tables for the area.  However, the watersheds in the study area are 
located at a significantly higher elevation (from the Thompson River at 160m to ~1800m at the height of land). 
 It can reasonably be assumed that the both average and extreme precipitation values -  particularly snowfall - 
in the study areas would be higher than in the valley bottom due to orographic effects. (Singh 2004a).   
 
Jordan (2006) identifies the lack of rainfall data, especially the lack of understanding of the rainfall intensity-
duration-frequency relations at high elevations as a significant knowledge gap which should be addressed if 
                                                      
2 Turner, K. Ministry of Forests Kamloops, personal communication (email) , March 2007 
3 Jordan, P. Ministry of Forests Nelson personal communication (email) , March 2007 
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the post-fire erosion processes in these watersheds are to be studied further. 
 
 
2.6 Ecosystem 
 
The watersheds in the Sleetsis and Botanie fire areas are located in a Natural Disturbance Type 4 (NDT4) area. 
Ponderosa Pine and Interior Douglas-fir biogeoclimatic zones have a history of periodic surface fires that 
consume woody fuels, rejuvenate most herb and shrub species while selecting against others, thin the younger 
stands, and raise the height to the live tree crowns. Natural fire cycles are responsible for maintaining the 
vegetative species composition and forest stand structure. Surface fire return intervals for the PP and IDF 
biogeoclimatic zones historically range from 4 to 50 years; stand-initiating crown fires are rare in the PP and 
occur at intervals ranging from at least 150 to 250 years or more in the IDF (Lloyd 1990). Some natural post-
fire regeneration can therefore be expected in this area.   
 
The Sleetsis and Botanie fire areas span four mapped biogeoclimatic/ecosystem variants.  Table 2.4 is a 
breakdown of the fire intensity level broken down by the biogeoclimatic zone variant for the two fires.    The 
lower elevations are dominated by Ponderosa Pine [PPxh2].  This variant is very open and sparsely treed.  In 
the Sleetsis area, burn severity in the PP variant was generally mapped as low (177ha).  In the Botanie fire, this 
variant was burned at a high severity level only in the bottom of the draw.   The bulk of the area burned in both 
fires was in the IDFxh2 and IDFdk1 variants, which make up the most of the forest in the area affected.  The 
highest elevations in the watersheds are mapped as MSdm2 variant.  In the Botanie fire, a significant portion of 
fire near the existing development is in this class, and burned with high severity.  A map of the biogeoclimatic 
zone distribution in the study area is shown in Figure 4. 

 
 
Table 2.4 Area burned (ha) by BEC classification 
 
Botanie Fire         

                     Fire severity 
BEC variant High Moderate Low total 

PPxh2 18 15 69 103 

IDFxh2 123 190 172 485 

IDFdk1 80 35 37 152 

MSdm2 40 34 18 93 
total 263 274 297 834 
     
Sleetsis Fire         

                      Fire severity 
BEC variant High Moderate Low Total 

PPxh2 3 13 177 194 

IDFxh2 129 192 623 945 

IDFdk1 468 255 760 1483 

MSdm2 47 22 87 156 

Total 647 483 1647 2777 
 
 
In an ecological restoration project, a reference ecosystem is often specified as a target for restoration works or 
as a desired future condition (MoWLAP 2003). Generally silviculture prescriptions prepared for forest 
operations record the ecological classification of the site and describe site conditions that limit operations. The 
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ecosystem classification referenced in this report is general.  A plan for reforestation, as defined in the site 
plans for the existing blocks, and for any planned restoration activities will require site-specific detail in order 
for reforestation works to be undertaken.  Using the BEC site descriptor as a first approximation, and site-
specific information (growing conditions, local climate, soils etc.) will facilitate the planning of activities that 
will promote restoration of the watershed to pre-fire conditions.   
 
  
2.7 Existing Development 
 
Blocks 
 
The unnamed watershed containing the Botanie fire is for the most part located in very steep and inaccessible 
rocky terrain, and development is limited to the height of land between this and the Botanie Creek watershed to 
the west. The licensee in this area is Lytton Lumber Ltd. (LLL).   Salvage blocks CP990, Blocks 1 and 2 are 
located on the west side of the fire area,  and salvage blocks for License A77233 Units 1,2,3,4,5 and 6 are 
located in the headwaters of the drainage.  Development only covers a small percentage of the burned area, and 
a very small portion of the burned Unnamed Creek ‘C’ watershed. 
 
In the Sleetsis Creek area, cutblocks belonging to Lytton Lumber Ltd (CP 29, 300 and 41) pre-date the fire.  
Ainsworth Engineered Canada LP developed CP255 in the area as part of the salvage effort.  In the Skhpowtz 
drainage to the south, some minor development by Lytton Lumber Ltd. (CP8) and Ainsworth (CP255 Block 8) 
are located in the upper part of the watershed. See Figure 5 for a map of the development in the study area.   
 
Roads 
 
Within the Sleetsis Fire area, there are approximately 15 km of built roads (including block roads).  Within the 
Botanie Fire area, there area approximately 7 km of built roads mapped.  Half (~3.5km) are located in the 
northern portion of the fire, which is part of the Sleetsis Creek drainage.  The remaining roads are primarily on 
the western side of the Unnamed Creek ‘C’ drainage – located at the height of land. 
 
The terrain stability assessments carried out for the recent development in this area (Forsite 2006, Singh 200-
2004) identified a number of road sections with moderate to high hazard if constructed using conventional cut 
and fill construction.  Some of these road sections cross areas identified in the terrain stability mapping (Ryder 
2001) as being unstable or potentially unstable.  See Figure 5 for a map of the development in the study area.   
 
 
Proposed Development 
 
Lytton Lumber Ltd. has a number of proposed blocks (License A18701) which have been approved under the 
Forest Development Plan, but are currently on hold pending access issues 4.  Seven proposed blocks are located 
in the Skoonka Creek tributary, with one proposed block located in the upper Sleetsis Watershed.   
 

                                                      
4 Durant, T., Lytton Lumber Ltd., personal communication, March 2007 
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2.8 Infrastructure and Elements at Risk 
 
The following is a list of Infrastructure and other elements compiled from the literature and mapping reviewed, 
that may potentially be considered at risk or at an increased risk as a result of the effects of the fires of 2004 
and 2005. 
 

• CN Rail Line 
• Water Resources 
• Fisheries Resources 
• First Nations and Archeological sites 
• Forest road Infrastructure 
• Timber resources 

 
 
CN Rail Line 
 
The CN Rail line runs along the right side (i.e. the west and north side) of the Thompson River, directly 
downslope of the study area.  The rail line crosses the mouth of all of the creeks affected by in the Botanie and 
Sleetsis fire, using a variety of crossing structures, including bridges, flumes and culverts.  An impact to the 
CN rail line is considered to have potentially very high consequences, as there is the risk of injury or death, 
along with potential for very significant infrastructure damage. 
 
 
Water Resources 
 
None of the watersheds affected by the fire are designated as a community watershed.  A total of 8 of water 
licenses (points of diversion) are located on creeks affected by the wildfires.  One diversion for domestic use is 
located on Skoonka Creek below the burned area, two domestic and two irrigation licenses are located on 
Shoskhost Creek, One Irrigation license on Sleetsis Creek and one on Skoonka Creek. A full list of these water 
licenses are given in Appendix C, taken from the Ministry of Sustainable Resource Management Website 
(Ministry of Sustainable Resource Development 2007).  
 
 
Fisheries Resources 
 
None of the watersheds involved in the fires have fish bearing streams, however all are direct tributaries to the 
Thompson River, which has a fish population (Class S1).  The potential impacts of a debris flow with respect 
to fish and fish habitat is unknown.   
 
 
First Nations reserves / Archaeological Sites 
 
No private land or reservations are located in the logged portion of the watershed.  Debris floods/flows may 
potentially have an impact on a number of reservations are located on and near the fans of the various creeks 
affected by the burns.   
 

• Unnamed Creek C  - Nocten Reserve #19.  No structures were noted immediately downslope. 
 
• Shoskhost Creek – Mapping indicates a reserve on the mouth of this creek, belonging to the Nicomen 
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Band.   
 

• Skhpowtz Reserve - Mapping indicates a reserve on the mouth of this creek adjacent to the Thompson 
River belonging to the Nicomen Band.   

 
• Unnamed Creek B: The large Sackum Creek reserve is located on the fan of this creek.   

 
• Sleetsis Creek – Mapping indicates a reserve on the mouth of this creek adjacent to the Thompson 

River belonging to the Nicomen Band.    
 

• Skoonka Creek - Mapping indicates a reserve on the mouth of this creek adjacent to the Thompson 
River belonging to the Lytton First Nation.  This reserve however appears to be located out of the zone 
of influence of any potential debris flows or floods on Skoonka Creek. 

 
Other than the CN rail line, during the airphoto review for this report, no structures were noted in an area 
where they may potentially be impacted by a debris flow.  Further study and ground surveys of these creeks 
should be done to confirm this.  
 
Forest Road Infrastructure and Timber Resources 
 
A number of roads remain active in the fires areas, and may be kept open for future development and 
silviculture purposes.  These roads maybe at risk either as the roads themselves have a hazard associated with 
them, or the road may be impacted by an event from upslope (i.e. a debris flow through impacting a culvert). 
 
The potential consequences of impact to a forest road or loss of mature/regenerating timber will vary 
depending on the landslide size. 
 

3.0 Previous Assessments  
 
Assessments following the fires focussed primarily on the area in and around the current development.  To 
date, the following assessments and/or investigations have been completed for the Sleetsis / Botanie Fire areas: 
  
Table 3.1 Reports and assessments reviewed 
 
Assessment/Report Prepared for Prepared by Date Completed 

Terrain Stability Mapping Ainsworth Lumber 
Company Ltd. 

J. M. Ryder and Associates  
(Ryder 2001) March 2001 

Terrain Stability Assessment 
CP255 Blocks 1,2,3, and 4 

Ainsworth Lumber 
Company Ltd. 

Forsite Consultants Ltd.  
(Forsite 2006) June 2006 

Engineering Study of Post-
Wildfire Natural Hazards - Southern Interior Forest Region  

(Jordan 2006) March 2006 

Terrain Stability Assessment 
CP37 Sleetsis Creek Lytton Lumber Ltd. Chehalis Consulting Ltd. 

(Singh 2000) June 2000 

Terrain Stability Assessment 
CP990 H1/H2 
(Road Construction) 

Lytton Lumber Ltd. Chehalis Consulting Ltd. 
(Singh 2004a) September 2004 

Terrain Stability Assessment 
CP990 Block 8  
(Road Construction) 

Lytton Lumber Ltd. Chehalis Consulting Ltd. 
(Singh 2004b) September 2004 

Terrain Stability Assessment 
CP990 Blocks 8 and 9 Lytton Lumber Ltd. Chehalis Consulting Ltd. 

(Singh 2004c) October 2004 
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Terrain Stability Assessment 
CP990 Blocks 1,2, and 4 Lytton Lumber Ltd. Chehalis Consulting Ltd. 

(Singh 2004d) October 2004 

Archaeological Impact 
Assessment 
CP990 Block 1 and 2 

Lytton Lumber Ltd. Golder Associated Ltd.  
(Golder 2005) December 2005 

Debris Flow Investigation 
DRAFT Report CN Rail BGC Engineering Inc. 

(Jakob 2005) October 2005 

Site Plans 
A77233 Units1-6 - Lytton Lumber Ltd. February 2005 

Site Plans 
CP990 Blocks 1,2 - Lytton Lumber Ltd. February 2005 

Site Plans CP255  
Blocks 1,2,3,4,5,6,7 and 8 

Ainsworth Lumber 
Company Ltd. Forsite Consultants Ltd. June 2006 

Sleetsis Creek Fisheries 
Assessment Lytton Lumber Ltd Forsite Consultants Ltd. June 2000 

Fire Suppression Rehabilitation 
Report Kamloops Fire Centre Linbir Timber Consulting November 2004 

 
The following section briefly summarise key findings in these assessments with respect to issues relevant to 
watershed restoration efforts. 
 
 
3.1 Terrain Stability Mapping – Lillooet Forest Dis trict (Ryder 2001)  
 
According to this terrain mapping report, the most common forms of instability in the study area are debris 
slides, debris flows, slumps and small slides in surficial materials, bedrock slumps and rockslides.  Debris 
slides and Debris Flows are by far the most common type of mass movement identified in the study area Most 
slides initiate on the steep and rocky head and sidewalls of large gullies, and on steep open rocky slopes with 
sparse vegetation and thin colluvial veneers. 
 
The Skoonka Creek tributary, located in the northern portion of the Sleetsis Fire area, has a number of Terrain 
Stability Hazard Class V (TSHC-V) polygons (See Figure 3) that have debris slides initiating generally in 
rocky terrain.    This area has no current openings, but a number of blocks have been approved as per the 2006 
Forest Development Plan. 5 (A18701 Lytton Lumber Ltd.)   
 
As well, debris slide/flow areas were identified on the south side of the Sleetsis Creek drainage, in the area 
corresponding to the pre-fire Lytton Lumber Ltd. development CP300 and CP41 and Ainsworth’s post-fire 
CP255 salvage operations. Notably terrain mapped polygon 805, which had a debris flow pre-dating the fire of 
about 150m.  Most of these debris slides are in rocky terrain, but to a lesser extent, debris slides have resulted 
from slope failures on scarps cut into thick surficial materials. 
 
Rockfall processes are indicated where weathered rock outcrops on steep slopes along ridge crests and steep 
gulley walls. Given the dry climate, the likelihood that the rates of such processes would increase significantly 
following the fire is expected to be low to negligible.  
 
This report also indicated road related slope failures in fine-textured till blankets in the upper region of Sleetsis 
Creek where the Sleetsis.00 Road crosses into the Sleetsis drainage (Terrain Polygon 758) on moderately 
sloping (55-60%) slopes.  This is an area of blanket deposits of fine-textured materials   
 
 

                                                      
5 Durant, T., Lytton Lumber Ltd., personal communication, March 2007 
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3.2 Terrain Stability Assessment CP255 Blocks 1,2,3 , and 4 (Forsite 2006) 
 
Terrain stability assessments were completed for several proposed salvage blocks and associated roads in the 
Sleetsis drainage in June of 2006.    Two proposed road systems were assessed for CP 255, the Sleetsis.60, 
Sleetsis.6020 and Sleetsis.6030 roads accessing Block 4,7 and 8, and the Sleetsis.40/4020 Roads accessing 
Block 2.  The proposed roads cross many areas of moderately steep to steep gradient sideslopes. Identified 
issues were: 
 
Blocks 
 
Block 255-1 in the Skhpowtz Drainage was identified as having an increased likliood of landslide initiation as 
a result of the fire.  Riparian vegetation however was still relatively intact.  The TSA recommended a post 
harvest assessment of the block and channel. 
 
Block 255-2 was identified as having a high likelihood of resulting in a landslide and subsequent debris flow 
following harvest.  Recommendations to reduce the landslide likelihood to moderate were given.  These 
included winter harvest, restrictions to yarding, and trail deactivation. (see photo plates 12 and 13) 
 
Block 255-3 was also identified as having a high likelihood of resulting in a post harvest landslide and 
subsequent debris flow.  Recommendations to reduce the landslide likelihood to moderate were given.  These 
included winter harvest and minimising scour during yarding. 
 
Block 4 was identified as having a low to moderate risk of a landslide.  No stream flow was evident in the dry 
draw.   
 
Roads 
 
The Sleetsis.40 Road is a 981m road for access to Block 255-2.  This road is located on a Terrain Class V area, 
with moderately steep to steep side slopes.  A number of small surficial slides were found in this area. The area 
has poorly consolidated silty-sand soils, and evidence of shallow subsurface drainage.   The road also crosses 
the upper portion of a gulley complex which has been identified as a potential debris flow initiation area.   
 
The Sleetsis.4020 Road is a temporary road and is located on potentially unstable terrain.  The TSA 
recommends that a deactivation prescription must be prepared by a qualified professional following 
completion of harvest, and prior to the next spring freshet.  
 
The Sleetsis.60 Road is a 3.4km road proposed for access to Blocks 255-4 and 255-8.  This road is located on 
moderate to steep side slopes, and crosses a broad incised gentle gradient draw at about 0+350m. No flowing 
surface drainage features were noted on the traverse, and the terrain is generally rocky and well drained. The 
road was identified as having a low to moderate risk, and with a low residual risk with specific construction 
recommendations. 
 
The Sleetsis 6020 Road is a short 270 m spur near the ridge top, with a low to moderate risk  and with a low 
residual risk with specific construction recommendations which included full bench construction 
 
Additional Areas of Concern  
 
The TSA for CP 255 explicitly states the need for proper drainage management, including timely deactivation 
of temporary roads. 
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In 2005, during the field assessment for the CP255 terrain stability assessment (Forsite 2006), a small debris 
slide was noted in Block 301-1, which impacted the upper reach of Sleetsis Creek (Photo Plates 17).  The slide 
likely resulted due to very rapid snowmelt at that time of year.  The cause was significant drainage 
accumulation, coupled with poor to no seasonal deactivation of the roads in the area. The likelihood of further 
slides in the area was considerd high unless deactivation measures were to be implemented. 
 
  
3.3 Engineering Study of Post-Wildfire Natural Haza rds (Jordan 2006)   
 
This preliminary Report by Peter Jordan of the Southern Interior Forest Region was intended to test field 
methods for assessing post-fire hazards on one or more wildfires, and to test methods of assessing burn severity 
based on remote sensing.   
 
Post-fire Hazards 
 
For the Sleetsis and Botanie fires, this report found an increased risk of debris flow / flood potential in the 
watersheds affected by the fires.  Limited field work in the headwaters of some of these draws indicated the 
presence of water repellent soils, however the main stems were not investigated, and a full risk assessment to 
the rail line was not performed.  Watershed morphometrics collected by Jordan (2006) provide a first 
approximation for the potential for debris flows/floods for Sleetsis Creek, Skhpowtz Creek (called ‘Unnamed 
Creek A’ in the Jordan Report), and ‘Unnamed Creek B’.   
 

• A debris flow potential was identified for Unnamed Creek B’.  
• A debris flood potential was identified in Sleetsis Creek and Skhpowtz Creek.  

 
No assessment of the debris flow/flood potential was done for ‘Unnamed Creek C’ (Botanie Fire, upslope of 
Nocten Reserve #19), Shoskhost Creek (located upslope of Shoskhost Reserve #7), The Skoonka Tributary, 
and a number of smaller unnamed watersheds and face units. 
 
The recommendations in the report relevant to the restoration plan were:  
 

(1) A more detailed study of the debris flow potential for all affected watersheds should be carried out, 
and  

 
(2) A detailed risk analysis should be performed with respect to the potential debris flow/flood impacts to 

rail crossings and other downslope resources affected. 
 
 
Burn Severity Mapping 
 
The post fire study by Jordan (2006) investigated the Sleetsis fire as part of a larger engineering study of post 
wildfire natural hazards. 6 The objectives of the study were to test proposed field methods for assessing post-
fire hazards, and to test methods for preparing maps of burn severity based on remote sensing. 
 
The fire severity mapping, shown in Figure 2 was produced by Selkirk Geospatial Research Centre of Selkirk 
College in Castlegar, and was included in the Jordan (2006) Report.  In brief; burn severity was obtained from 

                                                      
6 Jordan, P. Ministry of Forests Nelson personal communication (email) , March 2007 
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comparison of reflectivity of pre- and post-fire Landsat satellite images.  Burn severity was then validated 
through field sampling. Four areas of the Sleetsis fire were selected for testing burn severity.  Limited water 
repellancy field testing was undertaken, with only a small area of the watersheds covered. These sites were 
used in calibrating the Burn Severity Mapping.  (see also Section 2.1 above) 
 
Recommendations stemming from this portion of the report were for continued monitoring of the hydrophobic 
soils in the area to determine their effects and recovery over the next number of years. 
 
 
3.4 Terrain Stability Assessments for Lytton Lumber  (Botanie Fire Area) 
 
Terrain Stability Assessment CP990 H1/H2 (Singh 200 4a) 
 
This TSA was conducted for proposed road construction which crossed terrain mapped as unstable or 
potentially unstable.  Sections of the road were identified where conventional road construction could result in 
a moderate to high likelihood of landslides.  Recommendations were made for the 60 Road for sections of full 
bench construction.   The 80 Road was found to have a low hazard.    
 
Terrain Stability Assessment CP990 Block 8 (Singh 2 004b) 
 
This TSA was conducted for proposed road construction which crossed terrain mapped as unstable or 
potentially unstable.   The 140 Road had some moderate to high hazard sections identified. The 141 Road was 
identified as having some poor building materials as well as a snow avalanche hazard present.   Drainage 
concerns were noted with the 160 Road, maintenance and deactivation was recommended for this road because 
of active erosional features downslope. The 140-10 Road had one section of moderate hazard noted. 
 
Terrain Stability Assessment CP990 Blocks 8 and 9 ( Singh 2004c)  
 
Block 8 unit ‘F’ has severe gullying, poor drainage and ongoing colluvial processes, as well as an old failure 
scar.  A high likelihood of small landslides was identified in this area.  
 
Terrain Stability Assessment  CP990 Blocks 1,2, and  4 (Singh 2004d) 
 
Block 1 had experienced and increase in erosion after the fire.  Landslide hazard was rated as moderate to high 
in ‘Unit B’ and Moderate in ‘Unit F’. Recommendations in this report are for include dispersal of slash to 
reduce surface erosion.  
 
Blocks 2 and 4 were rated as having a low landslide hazard.  
 
 
3.5 Archaeological Impact Assessment CP990 Block 1 and 2 (Golder 2005) 
  
The Archaeological report was prepared for CP990 Blocks 1 to 9.  No direct or indirect effects due to logging 
were shown.  The report pre-dates the fires. 
  
 
3.6 Debris Flow Investigation DRAFT Report (Jakob 2 005) 
  
On August 17, 2005 a debris flow occurred on the unnamed main-stem creek (Unnamed “C”) in the Botanie 
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Fire area.  A second debris flow occurred on September 16, 2005.   A flume is located on this creek to conduct 
creek flow over the tracks, but was not sufficient to convey the debris of this event. The August 17 debris flow 
inundated the flume and derailed a train that was stopped there.7 BGC  Engineering Inc investigated these 
events in September of 2005.  (Jakob 2005). The description below is a brief summary of the report.   
 
The cause for both debris flow events is presumed to have been localised convective storms with high rainfall 
intensities.   For the August 17th event, the hourly rainfall intensity of 14.5mm/hr recorded at the 
Meteorological Survey of Canada weather station at Lytton (7km from the site of the slide).  Intensity-duration-
frequency data compiled by BGC suggests that the return period for the event was on the order of 80 years.  It 
is likely that because of the 2004 burn the presence of hydrophobic soils contributed to the rapid peak flow 
response in the watershed, although the authors of the report conclude that an 80 year return period may have 
been sufficient to trigger a debris flow even without a fire.  
 
For the September 16 event, rainfall data did not directly show precipitation as a trigger for debris flow 
initiation.  Regional data at the time of the event however suggested that localized convective cells existed in 
the region at the time. 
 
According to a debris flow size classification by BGC these debris flow events are Class 2 events, with 
volumes between 100 and 1000m3, peak discharges between 5 and 30 m3/s, and an inundated area between 400 
and 2000m2.   
 
About 500m upstream  from the flume on Unnamed Creek ‘C’, there is a widening of the valley bottom,  
where the channel becomes unconfined and slopes are at 10o.  Because of this, most debris from debris flows 
in this drainage deposit before hitting the flume/rail line crossing area.  Photo Plates 4 and 9 show the 
Unnamed Creek ‘C’ drainage and flume crossing the rail tracks respectively.  
 
The recommendations stemming from this draft report were withheld at the request of CN rail, and were not 
available at the time of writing. 
 
 
3.7 Fire Suppression Rehabilitation Report - Linbir  (2004) 
 
The Rehabilitation Report (Linbir 2004) states that fire guards in the Botanie fire were rehabilitated by 
November 1 2004. Fire guards 1, 7, 12, 14 and 15 were agreed to as “Leave” areas.  The responsibility for 
rehabilitation of these identified areas was transferred to Lytton Lumber Ltd. Fireguards to be deactivated were 
seeded with an erosion control mixture of grass.  Light snow levels were present at the tail end of the seeding 
and this may have resulted in a lower germination rate.  Generally most rehabilitation was successful. 
Recommendations for areas of concern and follow up in this report state:   
 

• Follow-up assessment of the efficacy of the grass seeding was recommended for the spring of 2005.  
 
• Guards 12A and 12B were not rehabilitated because of unsafe site conditions.  Heavy rainfall and 

subsequent snow created dangerous steep slopes for equipment.  These two guards need to be re-
assessed in the spring of 2005 to determine what, if any, rehabilitation activities are required. 

 
• The lower portion (approx 100m) of Guard 15A was not rehabilitated because of unsafe site conditions. 

 Heavy rainfall and subsequent snow created dangerous steep slopes for equipment.  This guard will 

                                                      
7 Turner, K. Ministry of Forests Kamloops, personal communication (email) , March 2007 
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need to be re-assessed in the spring of 2005 to determine what, if any, rehabilitation activities are 
required. 

 
• Guard 14 crossed through a stream (classification unknown) at the very northern end (refer to map).  At 

the stream crossing, corduroy was laid down during guard construction.  This corduroy was effective in 
reducing sedimentation during repetitive use of heavy equipment, but did not retain the streambank 
integrity.  Rehabilitation of the stream crossing included removal of corduroy material, re-establishing 
the stream channel and placing straw bales parallel to the stream to mitigate short-term sedimentation. 

 
 
3.8 Fish Stream assessment - Sleetsis Creek (Forsit e 2000) 
 
A fish assessment was done in 2000 by Forsite Consultants Ltd. for Lytton Lumber Ltd. The conclusion of the 
fish stream assessment was that the stream is not fish bearing.  Sleetsis Creek is classified as S6. 
 

4.0 Completed Restoration Works  

 
In this section, restoration works that have been undertaken to date following the fire are outlined.  This is a 
general overview of the works completed.  For complete details on these works the reader should refer to the 
document cited. 
 
 
4.1 Fire Guard Deactivation 
 
A total of approximately 27 km of fire guards were constructed as part of the fire fighting effort on the two fire 
areas.  The location of the fire guards for the two fires is shown in Figure 2.  
 
Botanie Fire  
 
During the fire, a number of fire guards were constructed, primarily in the northern portion of the fire, where it 
impinged on the Sleetsis watershed, and on the north-west side the fire.  According to the deactivation report 
(Mireau 2004) Approximately 17 km of fire guards were constructed.  Most of the fire guards were 
deactivated, with the exception of 12A, 12B and 15A because of unsafe site conditions at the time. (see photo 
plate 15) 
 

Table 4.1 – Fire guards in the Botanie Fire 
 
Fire Guards  K1035 Length (km)  
Machine Guard 17.0 
Machine Guard-Existing Road 9.8 
Total 26.8 

 
Sleetsis Fire  
 
Approximately 33.6 km  of fire guards were constructed during the Sleetsis fire in 2005. Most of the guards 
along the west of the fire area, and much of them are located at the height of land.  A full deactivation report 
was not available at the time of writing of this report, however a summary was available, and conversations 
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with Dave Rene 8 and Dave Horne9 indicate that most of the deactivation was done to satisfaction, and that 
most of the guards were thought to have a low risk associated with them.   
 

Table 4.2 – Fire guards in the Sleetsis Fire 
 
Fire Guards  K1035 Length (km)  
Hand Guard 20.7 
Machine Guard 11.2 
Machine Guard-Existing Road 1.7 
Total 33.6 

 
4.2 Road Deactivation  
 
 
Botanie Fire Area  
 
The roads in the Botanie fire area under permit by Lytton Lumber Ltd. have been deactivated to a temporary / 
seasonal standard with cross ditches. 10 
 
Sleetsis Fire Area 
 
Development in the CP255 area has recently been completed, with harvest through the winter of 2006-7.  It 
was confirmed by Ainsworth staff that roads in the Sleetsis fire area under license to Ainsworth (CP255) have 
not been deactivated. 11 
 
4.3 Salvage Logging 
 
Post-fire salvage logging was undertaken by both Ainsworth Engineered Canada LP (Ainsworth) and Lytton 
Lumber Ltd.  Salvage logging involved both cable and ground based methods, as well as the construction and 
upgrade of several roads and trails within the burned area.  A map of the areas logged as part of the salvage is 
shown in Figure 5.   
 

Table 4.3 - Summary of salvage logging activities  
                 
Ainsworth CP 255: 
Block 255-1  21.8 ha  (Skhpowtz Creek Watershed – Sleetsis Fire) 
Block 255-2  26.8 ha  (Sleetsis Creek Watershed – Sleetsis Fire) 
Block 255-3  3.8 ha     “ 
Block 255-4  22.3 ha     “ 
Block 255-5  0.5 ha     “ 
Block 255-6  0.5 ha     “ 
Block 255-7  1.1 ha     “ 
Block 255-8  6.2 ha     “ 
 
 

                                                      
8 Rene, D., Lytton Lumber Ltd., personal communication, March 2007 
9 Horne, D., DCSM Merritt, personal communication, March 2007 
10 Durant, T., Lytton Lumber Ltd., personal communication, March 2007 
11 Carson, M. Forsite Consultants Ltd. personal communication, March 2007 
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Lytton Lumber Ltd. CP 990 
Block 990-1  63.25 ha  (Unnamed Creek C -  Watershed - Botanie Fire) 
Block 990-2  26.11 ha      “ 
 
Lytton Lumber Ltd. A77236 (Unnamed Creek C -  Watershed - Botanie Fire) 
Unit 1   7.38 ha     “ 
Unit 2   9.28 ha     “ 
Unit 3   8.09 ha     “ 
Unit 4   8.16 ha     “ 
Unit 5   7.61 ha     “ 
Unit 6   6.96 ha     “    

 

 Total   219.8   ha        
 
 
 
4.4 Planting 
 
Botanie Fire 
 
There was partial planting done in FLA 77234 in 2005 – to be competed early 2007. FLA 77237 was 
completely planted in 2005.  CP 990 has not been planted yet, some planting may take place in Block 990-1 in 
2007. 12 
 
Sleetsis Fire 
 
Harvesting has recently been completed for fire salvage blocks in CP255.  No planting has yet been done in the 
Sleetsis Creek development.13 
 
Crown Land 
 
No reports on planting outside of the areas held by the licensees (Ainsworth Engineeres Canada LP and Lytton 
Lumber Ltd.)  were found during the review of materials, or were noted by the various parties interviewed in 
the course of preparation of this report.  
 

5.0 Conclusions 
 
Following the wildfire and associated salvage activities (fireguard construction, salvage logging, road 
construction etc.) components (processes) within the watershed system have been altered.   It is critical that 
restoration activities identify these processes and focus on restoration work that is processed based, rather than 
simply a focus on treatment of the symptomatic results (i.e. focus on restoration of channel stability to stabilize 
sediment vs. installation of sediment traps to remove sediment from the system)    
 
The focus on the restoration of watershed processes to a ‘natural’ or ‘reference ecosystem’ state will allow the 

                                                      
12 Durant, T., Lytton Lumber Ltd., personal communication, March 2007 
13 Carson, M. Forsite Consultants Ltd. personal communication, March 2007 
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system, over time, to return to a desired equilibrium with a decreasing amount of effort and investment.  The 
final goal is for the watershed to return to a self-sufficient and functioning system which will require little or no 
further maintenance, as quickly and cost-effectively as possible.  
 
 
5.1 Processes underlying degradation 
 
In the review of studies and reports on the Sleetsis and Botanie fire areas, it becomes clear that there are a 
number of identifiable processes that are contributing to hazards and risks in the watersheds involved.   
 
First, and of most importance is the risk of debris flows, which can (and has) impacted infrastructure/resources 
(CN Rail Line, water intakes, fish habitat) downstream.  Destructive debris flows are generally triggered by 
extreme precipitation events.  The presence of hydrophobic soils in the study area, as well as the removal of 
large areas of forest canopy have resulted in a stream runoff regime which is much more ‘flashy’, with a more 
rapid response to precipitation input, and potentially larger peak flows leading to debris mobilisation and 
debris floods/flows. Effects of hydrophobic soils are expected to persist after the fire for 3-6 years. Effects of 
removal of the forest canopy may take several decades.  (Dobson 2003).  
 
Second, an identified process leading to degradation in the upper developed portion of the watersheds is the 
potential for roads, trails and fire guards to intercept, concentrate and divert drainage, leading to failures in 
road prism materials, or potentially failures downslope of where water has been concentrated onto unstable 
slopes.   Impacts of failures of the road prisms, and as a result of drainage diversion in the study area so far 
have  had only a minor impact – limited to sediment delivery to S6 class streams, generally with a low 
likelihood of sediment delivery to fish bearing reaches.  However, a significant failure as a result of road 
drainage interception, for example during an extreme precipitation event, may contribute to or initiate debris 
flows that could impact the main stream channels, and propagate downstream to impact high-value 
infrastructure and resources.   
 
A third process is open slope failures and surface erosion of soils, the impacts of which are sediment 
production and channel aggradation.   
 
 
5.2 Restoration Objectives 
 
The goal of restoration in these watersheds should primarily focus on (1) the reduction of debris flow potential 
and (2) reduction of mass wasting and sediment production associated with past and current development, 
(including fire guards and salvage operations). 
 
Currently there is some information available on identified and potential issues in the development area, 
however this includes only a small part of the fire area, and some of this information is dated (precedes the fire, 
requires follow-up).  Information on the remainder of the burn areas is limited. 
 
It is clear therefore that in order to develop specific prescriptions to ameliorate degradation in the watersheds, 
more information is required in order to cost effectively focus efforts on areas of highest risk.   
Recommendations in almost all the studies cited calls for follow up and further study.  Specifically knowledge 
gaps that are identified are (1) the impact of hydrophobic soils and removal of forest canopy on debris flow 
activity, channel stability and landslide activity to the study area, and (2) residual risk following development, 
salvage and fire suppression deactivation.   
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6.0 Recommendations: 
 
As was concluded in section 5.0 above, there has been only limited study of the watersheds involved in the 
fires to date, mostly involving site specific assessments related to cutblock and road development.   Although 
these assessments point to potential issues within the specific areas of development, the overall state of 
knowledge of potential risks within the study is lacking.   
 
In order to be able to proceed with restoration work in the area, it is critical that first a risk assessment and 
channel assessment be completed in order to focus restoration efforts in areas where they will yield the most 
cost effective risk reduction.  Further restoration work could then be guided by these studies. 
 
 
6.1 Risk Assessment  
 
It has been suggested by Mathias Jakob14 that a detailed risk assessment be completed for all the watersheds 
involved in the fire, with respect to the risk posed by debris flow hazards to the CN Rail line. Given the 
presence of other risk elements as well (Fish resources in the Thompson River, potential impacts to reserve 
lands, and potential impacts to water infrastructure) a risk assessment should include quantification of risk to 
all elements that could potentially be affected.   This risk assessment should be done in conjunction with a 
channel/hydrologic assessment. A risk assessment should include a field survey of the roads in the fire areas at 
an overview level.  
 
Recommendations 
 

• A risk assessment should be undertaken for all the watersheds in the study area, focussing primarily on 
the risk of debris flows/floods in the channels, and on residual risk of salvage related development. 

 
 
6.2 Channel Assessment 
 
A channel/hydrologic assessment has not been done for the watersheds affected during the fire.  A channel 
assessment should ideally be done in conjunction with a risk assessment.  A risk assessment / hydrologic 
channel assessment should be done for all the creeks in the affected areas.  A study of the Equivalent Clear Cut 
Area (ECA) in the watersheds involved in the Sleetsis and Botanie fires was not completed. An assessment of 
the ECA based on field observation of natural regeneration, and information on tree mortality should be done 
to accurately model the recovery of the watershed.  This will also aid in identifying potential priority areas for 
planting and other restoration activities.The main creek channels requiring an assessment are: 
 

• Unnamed Creek ‘C’  
• Shoskhost Creek 
• Skhpowtz Creek 
• Unnamed Creek ‘B’ 
• Sleetsis Creek 
• Skoonka Creek Tributary 

 
There are a number of smaller channels and face units which could be included in the hydrological study, 

                                                      
14 Jakob, M., BGC Engineering Ltd, personal communication, March 2007 
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including the small drainage on the face unit immediately south of the Skoonka Creek drainage, A small 
drainage immediately South of the Unnamed ‘B’ drainage, and possibly the partially burned watershed 
immediately east of the Shushten Creek watershed.  In order to observe runoff at peak flow, and in order to 
implement restoration activities as soon as possible, it is strongly recommended that a channel assessment be 
done during the spring freshet, i.e. May of 2007.   
 
Recommendations 
 

• A channel/hydrologic assessment should be undertaken for the watersheds in the study area, focussing 
primarily on the risk of debris flows/floods in the channels and residual  risks related to the salvage 
and deactivation effort. 

 
 
6.3 Drainage Management and Road Deactivation Plan 
 
Roads are likely the single greatest sediment source in a watershed, with the capability of producing sediment 
in the long term, long after issues of hydrophobic soils and ECA have recovered.   Within the Sleetsis Fire 
area, there area approximately 15 km of built roads (including block roads).  Within the Botanie Fire area, 
there area approximately 7 km of built roads mapped.  Half (~3.5km) are located in the northern portion of the 
fire, which is part of the Sleetsis Creek drainage.  The remaining roads are primarily on the western side of the 
Unnamed Creek ‘C’ drainage – located at the height of land 
 
Road stability concerns as identified in the terrain stability assessments by Forsite and Chehalis with roads in 
the study area are:  
 
(1) Instability resulting from concerns with drainage accumulation.  Drainage diversion and interception 
on forestry roads is an important process both in terms of sediment production and in terms of runoff.  Road 
systems intercept surface and shallow subsurface flows, and channel the water down ditchlines or along the 
road surface, thereby increasing the rate of drainage, and creating a more flashy response to precipitation and 
snowmelt events.  As well,  the same process mobilises sediment along roads (a) because more surface water is 
present, concentrated on the surface (b) because surface water runs along exposed mineral soils instead of on 
vegetated forest floor or subsurface and (c) because diversion and concentration of water onto unconditioned 
slopes can lead to slope failures, failures in the road prism and on cutslopes and other related sediment 
producing events 

 
(2) Instability resulting from roads built on steep side slopes, where a fillslope failure may occur.  It has 
been our experience that in some areas where roads had been cribbed up against live timber or wood debris, the 
forest fires had removed support resulting in an unstable road prism.  (Photo Plate 16) 
 
The Terrain Assessments by Forsite and Chehalis, as well as observations by the authors (Forsite) of road-
drainage related instability indicate the need for a survey of the roads in the study area, and a drainage 
management / road deactivation plan.   This should ideally be integrated with the proposed risk and channel 
assessments assessment.  Deactivation and drainage management should focus on moderate and high risk 
areas.  Approximately 22 km of roads are located in the study area. The roads in the Botanie fire area are 
currently seasonally / temporarily deactivated.  In the Sleetsis area, roads have not yet been deactivated.      
 
Deactivation may involve seasonal and full permanent deactivation of the road system.  This may entail full 
rehabilitation on some roads, involving pullback and recontouring, or in some areas may require only cross 
ditching and installation of water bars.  Roads that are to remain open for permanent access will require a 
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maintenance schedule.   
 
General Recommendations: 
 

• The roads used for salvage harvesting  within the watersheds should be thoroughly inspected for any 
road-related issues that may have developed since construction or reconstruction following the fire 
event and since the last spring freshet 

 
• Roads with prescriptions for permanent deactivation should be inspected by a qualified registered 

professional (QRP) for conformance to said prescriptions after works are complete. 
 

• Roads with temporary deactivation should be re-assessed, and permanent deactivation 
recommendations developed if required.  These roads should then also be inspected for both 
conformance to recommendations and efficacy of deactivation works. 

 
• A maintenance schedule should be developed for roads that are to remain in use for silviculture, 

recreational and monitoring purposes. 
 

• An inspection schedule should be developed to monitor efficacy of deactivation and additional 
maintenance needs. 

 
Site specific recommendations 
 

• Road deactivation and drainage management should focus first on the road identified with potential 
problems.  These include: Sleetsis.00 mainline at the top of the Sleetsis watershed, downslope of Block 
301-1, and along the Sleetsis.00 mainline where fires have burned out some road fills, and the Sleetsis: 
140,160,40,4020,60, and 6020 roads   

 
 
6.4 Survey of water quality issues 
 
Thus far, no survey has been completed of any possible changes in water quality or supply on any of the 
licensed points of diversion downstream of the fire area.  A survey should be conducted with the current water 
license holders to determine what, if any effects were noticed with respect to water quality and/or supply.  A 
listing of the water license holders is given in Appendix (B).   
 
Recommendations 
 

• It is recommended that a survey of water use, quality and supply be done in conjunction with the risk 
assessment. This should form the basis for determining the vulnerability of the various water intakes to 
post-fire effects. 

 
 
6.4 Fire guard Deactivation 
 
Processes possibly leading to degradation on fire guards are generally related to either (1) sediment production 
and conveyance to streams on or downslope of the guards, or (2) terrain stability issues related to drainage 
diversion.  Both of these processes occur because the fire guard intercepts, concentrates and re-directs surface 
and shallow subsurface water flow.  This effect is exacerbated by the presence of disturbed soils on the surface 
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of the guard.  
 
A total of approximately 27 km of fire guards were constructed as part of the fire fighting effort on the two fire 
areas.  According to the Mireau (2004) report, a number of guards in the Sleetsis area were not deactivated 
(12A, 12B and 15A).  The report also states a follow up on the grass seeding effort.  In the Sleetsis fire area, 
deactivation is reported to have been completed to satisfaction in most areas following the fire, and no recent 
issues of  problems have been reported. 
 
Recommendations 
 

• It is recommended that a follow up and inspection of the fire guards in the area be made, possibly as 
part of the risk assessment, focussing on the guards that have not been deactivated fully (12A, 12B and 
15A). Further sites may be identified when a full deactivation report for the Sleetsis fire becomes 
available. 

  
 
6.6 Planting 
 
The objective of restoration work often involves a reference ecosystem, as described above.  Generally the 
restoration goals designed to restore watershed functioning must occur within the context of the reference 
ecosystem.  It is important to take into account the natural variability of the ecosystem, and to recognize the 
natural disturbance cycles in this ecosystem.  It is expected that some natural regeneration will take place.  In 
the NDT 4 zones, fire is a part of the natural regeneration cycle, although regeneration may be slow.  An 
assessment of the feasibility of allowing natural regeneration to take place should be carried out. 
 
Existing cutblocks 
 
The silviculture prescriptions in the fire areas lay out the requirements for restocking timber in salvaged areas 
based on the reference ecosystem (Biogeoclimatic zone variant) as well as detailed site specific information 
required for planting.    Planting is on-going in the Botanie fire area, and is planned for the Sleetsis fire area.   
 
Recommendations 
 

• Proceed with planting in the salvage areas as planned in the SP’s for the development as soon as is 
feasible. 

 
• Use follow up studies such as the proposed the risk assessment and channel assessments to help to 

identify key areas for expedited planting if needed.  
 

Crown Land 
 
There are a number of constraints which limit the feasibility of replanting the entire portion of the burn on 
crown land; primarily the cost.  As such, planting the entire watershed is not likely a viable option.  From a 
reference ecosystem perspective, it is also not necessarily the most sound plan to restock the entire burn.  
Keeping in mind the natural disturbance cycles in this ecosystem -  especially in the Ponderosa Pine and 
Interior Douglas Fir biogeoclimatic zones - natural regeneration may well be sufficient.  Other areas may need 
immediate restocking due to terrain stability and riparian function concerns. 
 
Following the proposed risk and channel assessment, critical areas for planting can be determined and planted 
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as soon as possible, prior to establishment of significant amounts of brush species.  As with the silviculture 
prescriptions, restocking species, density and other variables should be based on the reference ecosystem 
biogeoclimatic zone, and on site specific characteristics. 
 
The target areas for planting, as a first approximation should be prioritised according to: 
 

• Areas where a high or moderate risk of landslides is identified in the proposed risk assessment / channel 
assessment. 

• Areas where terrain mapping indicates a high sediment to stream delivery rating, and where sediment 
sources have been noted by field visits with emphasis on riparian areas. 

• Areas that are terrain mapped as unstable / potentially unstable and where terrain issues have been 
previously identified.  

• Areas of high fire severity / and where natural regeneration is expected to be slowest. 
 
 
Recommendations 
 

• Use follow up studies such as the proposed the risk assessment / channel assessments to help to identify 
key areas for planting outside the developed area on crown land. 

 

7.0 Summary of Recommendations and Timeline for Imp lementation 
  
7.1 Timeline for implementation of Recommendations 
 
In this section of the report, a summary of recommendations made in the previous chapters is presented, with 
suggested timelines for completion.  These recommendations build on the works and assessment completed to 
date, and are designed to provide guidelines for future assessments, and input for management decisions. 
 
 

(1) Risk Assessment – detailed assessment of debris flow hazard, landslide hazard, residual risk from road, 
block and fireguards:  May 2007 

 
(2) Channel Assessment – A detailed channel assessment should be completed concurrent with the risk 

assessment, ideally during the spring freshet – May 2007  
 

(3) Road deactivation and drainage management Plan.  Road deactivation should ideally be completed 
before onset of the next winter.  Prescriptions should be done with enough time to allow for 
completion of deactivation works.  Deactivation plan should take into account or be done concurrent 
with a risk assessment. Early Summer 2007 

 
(4) Survey of water quality – Summer 2007 

 
(5) Fire Guard survey / deactivation plan.  Any potential deactivation  should ideally be completed before 

onset of the next winter.  Deactivation plan should take into account or be done concurrent with a risk 
assessment. Early Summer 2007 

 
(6) Planting should commence as soon as is feasible.  Further study of priority areas for planting outside 
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of current development should be determined by a risk/channel assessment.  A plan to plant areas of 
crown land should be developed as soon as possible (2007). 

 
 
 

7.2 Monitoring and follow up  
 
 
Effectiveness Monitoring 
 
In order to assess the efficacy of restoration works, a system of monitoring should be implemented.  
Monitoring recovery of the watershed involves monitoring key system response variables on a watershed scale. 
In this study, general recommendations are made for monitoring, however following a detailed risk and 
channel assessment, critical areas for monitoring will be able to be more clearly defined. 
 
In order to achieve the stated objectives of the restoration plan, information gathered during restoration 
activities as outlined in the previous section must be reviewed in order to assess the effectiveness of prescribed 
works, and must be modified as new information is gathered.  Re-assessments must regularly be made in order 
to establish whether or not target conditions for the watershed are being met.   The long-term plans therefore 
involve keeping a detailed record of activity and remedial works undertaken.  Effective monitoring will enable 
improvements to restoration techniques, and monitoring of cost-effectiveness.   
 
Following development and implementation of follow-up surveys and deactivation planning, areas identified as 
having a residual risk should be monitored for several years following the completed deactivation works. A 
qualified registered professional should be retained to assess residual risk following works, and to prepare a list 
of sites for re-inspection and follow up.  A timeline for inspection should be developed at that time. 
 
Debris Flows and Landslides 
 
Monitoring the watershed for landslides and debris flows that do not impact infrastructure can be done with 
periodic surveys of the watersheds.  A helicopter over flight of the study area following the spring freshet is 
recommended at least once per year for the next several years, and after any reported extreme precipitation 
events in order to track the frequency of mass wasting events.  Areas where a risk to infrastructure is identified 
should have a monitoring schedule developed as part of the risk assessment. 
 
Water quality / supply 
 
It is recommended that following an initial survey of water users, a follow up survey should be conducted to 
gauge improvements in water quality.  This can likely be done on a qualitative scale as in an interview, or, if 
warranted, water samples could be lab tested.  Water license holders should be informed and given contact 
information to report any potential issues. 
 
Hydrophobic Soils 
 
A number of potentially long term issues have been brought to light in the studies referenced in this report.  
Processes leading to degradation in the watershed, notably those leading to initiation of debris flows, should be 
monitored in the future. Jordan (2006) indicates that the effect of hydrophobic soils in the study area will likely 
decline after some years, and suggests that the sites be revisited to ascertain the extent to which hydrophobicity 
has been reduced over time.  It is suggested that a follow up study be conducted possibly in conjunction with 
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the risk and channel assessments, with an appropriate monitoring schedule set up at that time. 
 
 
Rainfall Frequency-Intensity-Duration measurements 
 
Because debris flows and landslides are relatively rare phenomenon, and are triggered by random precipitation 
and snowmelt events, the factors influencing debris flow initiation should be monitored. The BGC paper 
(Jakob 2006) shows the importance of establishing the return period of debris flow triggering events.  Jordan 
(2006) indicates a lack of knowledge of rainfall frequency and intensity relations at higher altitudes in the study 
area.  as well, in order to monitor response of the watersheds over time to precipitation events, monitoring 
should start immediately. It is recommended that in conjunction with the risk assessment, and ongoing risk 
mitigation works, that a rainfall guage be set up in the study area in order to gather data pending another 
debris flow triggering event(s).  Rainfall data should be collected for a number of years.  The exact length of 
time a guage is needed should be determined by the risk assessment, but it should likely be for a period of a 
minimum of 3-6 years following the fires, and possibly for an extended period to measure response with 
respect to watershed ECA. 
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8.0 Closure 
 
We trust that this report satisfies your present requirements.  Should you have any questions or comments, 
please contact our office at your convenience. 
 
Sincerely,  
 
Forsite Consultants Ltd. 
 
 
Prepared by:       Reviewed By  
 
 
 
 
 
 
 
 
 
Peter Weisinger M.Sc. GIT       Rod Williams, P.Geo 
Project Geoscientist      Reviewing Geoscientist      
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Photo Plate 1 – Botanie Fire in progress, 2004 
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Photo Plate 2 – Sleetsis Fire 2004 
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Photo Plate 3– Steep Rocky terrain in the Botanie Fire 
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Photo Plate 4 – Unnamed watersheds B and D  
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Photo Plate 5 – Skhpowtz Creek      Photo Plate 6 – Unnamed Creek between ‘C’  

    and Shushten Creek
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Photo Plate 7 – Shushten  Creek   
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Photo Plate 8 – Unnamed Creek ‘C’ at rail crossing 
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Photo Plate 9 – Debris Flow in Skhpowtz Creek 
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Photo Plate 10 – Road cut on Sleetsis.00 Road (CP 255) 
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Photo Plate 11 – heavily burned draws along the  Sleetsis.00 Road (CP 255) 
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Photo Plate 12 – High burn severity in CP255 
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Photo Plate 13 – High Burn Severity in CP255 
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Photo Plate 14 – Sloughing cutslopes on Sleetsis 00 Road 
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Photo Plate 15 – Upper portion (north) of Sleetsis Fire 
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Photo Plate 16 – Unsupported fills on the Sleetsis 00 Road      Photo Plate 17 – Small slide into Sleetsis Creek 

       Sleetsis.00 Road downslope of Block 301-1 
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Licence 

No 

WR Map/ 

Point 

Code 

Stream 

Name 
Purpose Quantity Units 

Qty 

Flag 

Rediv 

Flag 
Licensee 

Water 

District/Precinct 

Licence 

Status 

Process 

Status 

Priority 

Date 

Issue 

Date 

C007518 
92I/6W(d) 

N 
(PD46900) 

Shoskhost 
Creek 

Domestic 500 GD M N 

NICOMEN 
INDIAN 
BAND 
BOX 328 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 18880926 0 

"  "  
Shoskhost 
Creek 

Irrigation 23 AF M N 

NICOMEN 
INDIAN 
BAND 
BOX 328 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 18880926 0 

"  
92I/6W(d) 

P 
(PD46898) 

Shoskhost 
Creek 

Domestic 500 GD M N 

NICOMEN 
INDIAN 
BAND 
BOX 328 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 18880926 0 

"  "  
Shoskhost 
Creek 

Irrigation 23 AF M N 

NICOMEN 
INDIAN 
BAND 
BOX 328 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 18880926 0 



F010442 
92.I.034 A 
(PD46903) 

Skhpowtz 
Creek 

Domestic 500 GD T N 

NICOMEN 
INDIAN 
BAND 
BOX 328 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 19230806 0 

"  "  
Skhpowtz 
Creek 

Irrigation 30 AF T N 

NICOMEN 
INDIAN 
BAND 
BOX 328 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 19230806 0 

C110093 
92.I.034 J 
(PD71303) 

Skoonka 
Creek 

Domestic 500 GD T N 

KINGSTON 
DEREK & 
THOMAS A 
PO BOX 337 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 19950825 20011205 

C012276 
92I/6W(d) 

S 
(PD46913) 

Sleetsis 
Creek 

Irrigation 87.5 AF T N 

NICOMEN 
INDIAN 
BAND 
BOX 328 
LYTTON 
BC V0K1Z0 

ASH - 
BOTANIE 

Current N/A 19330425 0 

 
 
 


