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Executive Summary 
The Atleo Watershed is located in Clayoquot Sound, on the west coast of Vancouver Island, in 

British Columbia, Canada (Figure 1). Much of the Watershed has been impacted by poor road 

building and logging practices that were carried out between 1978 and 1995.  

 

The Atleo River Habitat 

Restoration Project was 

initiated in 2012, by the 

Ahousaht First Nation and 

Cermaq Canada Salmon 

Enhancement Subcommittee. 

Since this time, assessments 

of riparian, instream, and 

upslope conditions have been 

carried out and riparian 

restoration has been initiated. 

Last year, a crew of six worked 

for a total of 11 days. The work began by blazing a safety trail to the riparian polygons in the 

lower reaches of the Atleo River. The crew also began riparian restoration, girdling red alder and 

thinning the second-growth over-stocked conifer forest stands. In addition, two days of falling 

were completed by certified fallers and an upslope reconnaissance was completed by David 

Polster (RPBio). 

 

A total of 2585 m of trail was built and 3.6 ha of riparian forest was treated during the 2013 field 

season. 

 

Figure 1. Atleo Restoration Work Area (Poulin et al., 1999) 
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Introduction 
The Central Westcoast Forest Society (CWFS) is a community based registered charity on 

Vancouver Island, British Columbia. CWFS works with a variety of partners to restore forest and 

stream ecosystems, conduct research and monitoring projects, and provide community 

engagement through education and employment. Since the organization began in 1994, CWFS 

has raised and invested over 10 million dollars in habitat restoration on Vancouver Island. 

 

In 2012, CWFS was approached by the Ahousaht-Cermaq (formerly Mainstream)  Salmon 

Enhancement Subcommittee, to conduct Level I and II Fisheries Habitat Assessment 

Procedures (FHAP), in accordance with standards developed for the Watershed Restoration 

Program (WRP) (Johnston and Slaney, 1996).  

 

The Level I assessment is a reconnaissance field survey used to identify potentially impaired 

habitat and help prioritize sites for the Level II assessment and prescription phase. The Level II 

assessment is used to identify physical limitations to salmonid production by quantifying and 

characterizing the habitat used by different stream-resident life stages. The Level II assessment 

provides site-specific habitat information that is needed to diagnose the nature of the 

impairment, as well as to provide the detailed information needed to plan the appropriate habitat 

rehabilitation project. 

 

The Atleo Watershed was chosen for these assessments as a result of concerns that the river 

had been deteriorating due to changes in hydrological conditions, increased sedimentation from 

landslides within the valley (Poulin et al., 1999; personal comment Ahousaht band members) 

and due to a decrease in salmon stocks within Ahousahtʼs Ha-houthee. 
 
Assessments were focused on the first 4 km of the Atleo River, the anadromous length. The 

assessments identified impaired habitat and potential physical limitations to salmonid 

production.  Consequently, a restoration plan encompassing upslope restoration (including road 

deactivation and landslide stabilization), riparian restoration, and instream restoration for the 

Alteo Watershed was created. 
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The goal of Atleo River Restoration Project is to improve fish and wildlife habitat, to promote the 

health and integrity of the watershed and to ultimately increase wild salmon populations. 

 

Restoration Area 
The Atleo River is located in Clayoquot Sound, roughly 10 km northeast of the village of 

Ahousaht, between Herbert Inlet and Millar Channel. The watershed lies within two variants of 

the Coastal Western hemlock (CWH) biogeoclimatic zone; the southern very wet hypermaritime 

variant (vh1) and the submontane very wet maritime variant (vm1). The river drains a watershed 

area of approximately 3000 hectares. The river is a highly productive, West coast stream 

system that supports all seven species of pacific salmon including chum, coho, Chinook, 

sockeye, and pinks as well as steelhead, cutthroat trout, and rainbow trout. The watershed 

provides habitat for black bear and coastal black-tailed deer among other species. All are 

traditional resources long been utilized by the Ahousaht First Nation and local residents of 

Clayoquot Sound (Poulin et al., 1999). 

 

The Atleo River was accessed by boat, truck, and helicopter. A trail was blazed to access the 

riparian polygons in the lower reaches. Cermaq Canada was able to barge a crew truck into 

Bedingfield providing easier access to the east end of the project site, polygons 26, 27 and 36. 

In an effort to make the best use out of the crew truck, restoration activities were focused in 

these polygons while the truck was on-site. The truck was barged into site on August 17th and 

barged out on August 30th. During this time, six workdays were spent accessing the east side of 

the project site from Bedingfield. A helicopter was used to complete the upslope reconnaissance 

and to bring fallers to polygons 26 and 27. 
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Figure 2. The aquatic and terrestrial ecosystems in a riparian 
zone are intimately connected by the exchange of water, 
material and organisms. 

 

 

Riparian Conditions 
The health of riparian forests is 

inextricably linked to the health of 

fish and wildlife populations. Riparian 

areas are the zone of interaction 

between the forest and stream; the 

terrestrial and aquatic systems. The 

structural and compositional diversity 

of riparian forests is an outcome of 

fluvial inundation, windthrow, variable 

light conditions, irregular substrates 

and other influences (Benda et al., 

1998). Riparian areas are essential components of healthy forest and stream ecosystems, and 

support the vast majority of the area's wildlife species. Functioning riparian ecosystems provide 

many of the essential attributes required by fish and other aquatic organisms including shade, 

bank stability, protection from flood events, a recruitment source of large woody debris (LWD), 

small woody debris (SWD) and coarse woody debris (CWD) and fine leaf and branch small 

woody debris (SWD) (National Research Council, 2002) (Figure 2). Approximately 72 percent of 

terrestrial vertebrates were found to utilize riparian areas (Clayoquot Sound Technical Planning 

Committee, 2006). Since riparian areas perform a disproportional amount of biological and 

physical functions on a unit area basis, their restoration can have a major influence on achieving 

watershed restoration goals (National Research Council, 2002).  

	  

The riparian areas within the Atleo Watershed were significantly altered or damaged as a result 

of poor logging practices. Regulations at the time allowed logging to be carried out right to the 

riverʼs edge on one side on the creek in low gradient areas and to both sides of the creek in 

steep gradient areas (Figure 3). 
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Figure 3. Current Atleo River forest stand conditions with old growth forest on the north side of the river and second 

growth on the south side of the river (Google earth image). 
 

Areas impacted by this type of logging generally lack a sufficient source of large woody debris, 

understory vegetation and coarse woody debris, and are susceptible to erosion processes due 

to poor bank stability. This type of impaired ecosystem will eventually recover, but over an 

extended time period (Prichard, 1993). The goal of riparian restoration is to accelerate the 

recovery of the riparian ecosystem. 

 

Riparian areas are classified into five categories based on stand conditions (Poulin et al., 2000). 

The riparian vegetation type (RVT) classification system differentiates common stand conditions 

and is a useful tool in the restoration process. 

 

 RVT 1: Brush dominated, with poorly stocked conifer component 

 RVT 2: Over stocked conifer 

 RVT 3: Deciduous forest over top or a good conifer understory 

 RVT 4: Deciduous forest with a poor conifer understory 

 RVT 5: Old growth or very old second forest 
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Riparian restoration prescriptions by Poulin & Simmons for the Atleo River were focused in 

RVT2, RVT3, and RVT4 areas and a total of 16 polygons were included in their work plan 

(Figures 4 & 5). 

	  
Figure 4. Atleo River Aquatic Habitat Assessment: Riparian Vegetation Types (Poulin et al., 1999) 
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Figure 5. 2013 Atleo Restoration Project work area with flagged polygons, access trails, and helicopter pads. 

 

Restoration Approach 
Restoration generally follows a top-down approach, meaning that restoration begins in upslope 

areas, and proceeds downstream. Sediment input from the surrounding hillsides must first be 

stabilized. This is accomplished via deactivation of unstable logging roads and slide 

stabilization, utilizing re-vegetation and soil bioengineering techniques. In-stream restoration 

begins only after upslope problems have been addressed.  

 

The Atleo Watershed is suffering from sediment input from landslides, deactivated logging roads 

and bank erosion due to poor surrounding forest composition. To combat these issues, an 

upslope reconnaissance of landslides and logging roads within the watershed was completed by 

David Polster (RPBio). Riparian restoration began in high priority polygons in the lower reaches 

where there is low risk of future slides impacting the work. 
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Instream restoration at the Atleo River will only be attempted once upslope areas have been 

stabilized and riparian restoration has been completed.	  

 

Permit & Approvals 

Riparian work completed during 2013, required approval from several government levels. 

Approvals were obtained under the following:  

• Canadian Fisheries Act  

• British Columbia Water Act  

 

For work on provincial crown land (Tree Farm Licenses 54 and 57), the following permits and 

approvals were required:  

• Section 9 of the Water Act  

• Approvals from individual tenure holders  

 

Staffing 
Central Westcoast Forest Society hired 6 local residents from Tofino and the Ahousaht Nation 

as crew for the Atleo Project. The hiring process consisted of an informal question and answer 

day at the Clayoquot Bioshpere Trust in Tofino, BC. Planning Biologist Warren Warttig (RPBio) 

was involved in the assessment and implementation of the restoration work, in addition to 

providing technical support throughout the project. Lily Burke (RPBio) was the project biologist 

and acting Executive Director, and was responsible for overseeing riparian prescriptions and 

restoration, as well as safety and technical reporting. The 2013 Atleo Restoration Crew was 

composed of CWFS Project manager Jaime Pascoe (GIT), CWFS Environmental Technician 

Emily Thick, NTC associate biologist Danny OʼFarrell, and crew members George Frank, Milton 

Sam, Eugene Webster, and Warren Swan. 

 

The 2013 Atleo River field season took place from August 9th until August 29th. During this time 

a total of eleven days were worked. Additionally, one day of helicopter work was carried out 

October 29th 2013. Helicopter supported work included reconnaissance of roads and slides 
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within the watershed by David Polster (RPBio) and riparian thinning by two certified fallers within 

polygons 26 and 27. 

 

Training 
The Atleo Restoration Crew took part in three training courses during the 2013 field season; 

Advanced Chainsaw Training, Level 1 First Aid with Transportation Endorsement, and instream 

restoration training with the Kennedy Flats Watershed Restoration Crew (KWRP). All training 

took place in Ucluelet, BC and the Kennedy Flats Watershed.  

 

2013 Atleo River Restoration Project 

Trail	  Building	  	  

The 2013 restoration project 

began by creating access to 

the restoration sites. Blazing 

safety trails and opening up 

old logging roads that were 

grown over with red alder and 

salmonberry. The trail was 

constructed to a level to allow 

heavy field equipment to be 

safely carried to the back end 

of the project site (Figure 6). 

 

The safety trail starts at the river mouth, working upstream along the southwest side of the river. 

Two crew members went ahead flagging a proposed location for the trail, utilizing walk logs as 

ʻbridgesʼ where the trail intercepted small tributaries. The remainder of the crew followed behind 

using chainsaws and brushing axes to clear the trail. This trail provides access into polygons 4, 

6, 10, 11, 17, 19, 20, 21 and 23 and is approximately 1.5 km in length. 

 

Figure 6. Milton Sam and Danny O'Farrel working on the Atleo 
access trail 



	  

14	  

Once the crew truck had been barged to site, the crew flagged and brushed and access and 

safety trail in the back end of polygon 36 and then into polygons 26 and 27. A total of 1.1 km of 

trail was created on the eastern side of the project area. 

Location	  &	  Mapping	  of	  Riparian	  Polygons	  

A riparian prescription for the Atleo River was completed in 1999 by Poulin & Simmons. Using 

the prescription, restoration biologist Lily Burke (RPBio) and project manager Jaime Pascoe 

developed a site level prescription for the Atleo River. Three riparian vegetation types were 

mapped and treated: RVT2 overstocked conifer-dominated sites with reduced conifer diameter 

and crown development; RVT3 deciduous dominated sites with a suppressed conifer 

understory; and RVT4 sites dominated by red alder and lacking a conifer understory. Locations 

of riparian areas were recorded by handheld GPS. Polygon 32, an RVT4 site prescribed by 

Poulin & Simmons was not included in the site level prescription as it was determined to have 

an adequate structural composition and did not warrant any riparian restoration. 

Riparian	  Restoration	  RVT2	  

Riparian Vegetation Type 2 sites are characterized by a high-density of conifer trees resulting 

from forestry tree planting operations and the additional natural re-growth of western hemlock, 

western redcedar, and Sitka spruce. When conifers are left in an overstocked condition, trees 

compete for space and nutrients, resulting in trees with smaller boles, high crowns, reduced root 

mass, and lower structural diversity than those grown in forests with more open canopies 

(Poulin et al., 1999). These altered characteristics increase the risk of windthrow and riverbank 

erosion, often leading to the disruption of natural stream processes. Additionally, closed-canopy 

forests limit the availability of light reaching the forest floor. A closed-canopy decreases the 

amount of sunlight in the understory and significantly reduces the diversity and density of 

vegetation (Figure 6).   



	  

15	  

 

Understory vegetation is extremely 

important for riparian ecosystems. 

Plants regulate ground water levels, 

stabilize creek banks, prevent 

erosion and help control water 

temperatures by providing 

streamside shade and cover. They 

are also an important food source 

for both terrestrial wildlife and 

aquatic organisms. The lack of 

vegetation in second-growth forests 

affects the entire ecosystem and can 

potentially impact all levels of the food chain in the terrestrial and aquatic environment. 

 

Riparian restoration treatments were carried out in a total of 0.4 ha of RVT2 conifer-dominated 

sites by certified fallers during 2013. Thinning was carried out in polygon 27. Riparian 

restoration techniques, such as patch openings and variable thinning, were used to accelerate 

the development of old growth characteristics. Thinning dense conifer forests can accelerate a 

treeʼs diameter growth rates and increase biodiversity from the tops of trees down to the forest 

floor. The objectives for the riparian restoration treatments in the Atleo River RVT2 sites is to 

accelerate the development old-growth characteristics such as diverse understory vegetation, 

large live crowns, to increase forest complexity by adding standing dead trees, multiple canopy 

layers, and a component of decaying wood on the forest floor (Figure 7).  

Figure 2. Example of riparian vegetation type 2 forest along the Atleo 
River. 
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Figure 3. RVT2 treatment schematic (Poulin et al., 2000) 

 

Generally, limbs from felled trees are removed, gathered and placed in discrete coarse woody 

debris piles to allow for maximum sun exposure on the forest floor. The felled trees are left intact 

to provide habitat for wildlife and a moist elevated substrate for re-generating conifer seedlings 

and shrubs. However, as falling activities were undertaken at the end of the 2013 restoration 

project, this phase of the restoration work plan has not yet been completed. 

 

Riparian	  Restoration	  RVT3	  

The riparian forest on the Atleo River was historically a conifer dominated forest composed of 

western redcedar, Sitka spruce and western hemlock. Disturbance from logging activities 

resulted in the regeneration of an almost entirely pure deciduous red alder stand in patches 

along the Atleo River. Red alder is a pioneering tree species that establishes after heavy 

disturbance. It thrives in areas of full sun and exposed mineral soils. Logging roads, landslides 

or disturbed alluvial system like the Atleo River provide the habitat conditions necessary for the 

proliferation of red alder.  

 

Red alder provides many early benefits to harvested or degraded riparian areas. Its rapid growth 

rates provide a source of erosion control in its early growth stages (Hughes, 2007). A bacterium 

on the treesʼ roots converts atmospheric nitrogen, fixing nitrogen into the soils and improving the 

fertility of the soil. The organic litter from the trees also benefits aquatic and terrestrial organisms 

supplying a source of food and shelter. These fast growing trees also provide shade helping to 

regulate water temperatures during the drier summer months.  
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Red alder do not have strong root systems and can be easily eroded causing the tree to topple 

over into the stream causing severe bank erosion and sediment input to the stream. The rapid 

decay rates of red alder also limit its function as a source of large woody debris for stream 

ecosystems. Conifers decay at a slower rate their large root wads and large trunks slow creek 

velocity and regulate the transport of small woody debris, sediment and spawning gravel. Red 

alder can provide a short-term source of instream cover, scour and organic matter but the rapid 

decay of red alder restricts its physical and biological function over the long term. For these 

reasons riparian restoration treatments are recommended to help restore the ecological 

processes associated with large conifers and stream systems (Figure 8).  

 

	  
Figure 4. RVT3/4 treatment schematic (Poulin et al., 2000) 

	  
Riparian vegetation type 3 sites in the eastern end of the project site on the Atleo River were 

thinned to release suppressed understory conifers and improve light conditions to the forest 

floor. A total of 1.4 hectares of RVT3 restoration was completed in 2013. Alder with diameters 

less than 12.5 cm were felled as were alder within a 3 m to 10 m radius of suppressed conifers. 

Additionally a tree-sized opening was created in polygon 26 by the removal of alder. Conifer 

seedlings will be planted in this gap during the 2014 restoration season to create a mixed 

deciduous-conifer stand. Where possible, alder was felled above the lower live limbs to allow 

coppicing, retention of live roots, and source of coarse woody debris. The felled alder trees were 

left intact and limbs will be removed and stacked in coarse woody debris piles during the 

upcoming work season.  
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In addition to thinning, red alder was also girdled to create wildlife trees. All alder with diameters 

larger than 12.5 cm and less than 18 cm were girdled by the Atleo Restoration crew. 

 

Atleo	  Watershed	  Slope	  Stability	  Reconnaissance	  

A helicopter-supported reconnaissance of logging roads and landslides within the watershed 

was completed on October 29th 2013 by David Polster (RPBio). The reconnaissance identified 

potential options for the deactivation and restoration of historic logging roads as well as 

suggestions for stabilizing landslides and excess sediment. This was the first step in setting up 

a work plan for road deactivation and landslide stabilization.  

 

Future Opportunities 
As this was only the first year of restoration within the Atleo Watershed, many opportunities lie 

ahead. Planning is already underway for future training and restoration activities.  

 

Proposed restoration and training activities include: 

→ Freshwater Aquatic Restoration Course through the University of Victoria at Ucluelet 

Community Centre June 17 – June 19th 2014 

→ Continuing riparian restoration and monitoring 

→ Forest Restoration and Sustainable Forestry Course through the University of Victoria – 

November 2014 

→ Upslope restoration including landslide stabilization and road deactivation 

→ Instream restoration 

→ Introduction of Pink Salmon to the system 

 

Conclusions 
Despite a productive 2013 restoration season, a significant amount of work remains if we are to 

correct the damage done in the Atleo River Watershed. A combination of riparian and upslope 

restoration is needed to restore watershed integrity. Restoring watershed level processes is 

fundamental to rebuilding wild salmon populations in the Atleo River. 
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The 2013 Atleo River Restoration Project was a success because of the collaboration and 

commitment by Ahousaht First Nation, Cermaq Canada and Central Westcoast Forest Society. 

This project provides an example of the type of large-scale planning and long-term commitment 

that is necessary to effectively restore damaged watersheds and promote positive local 

stewardship values.  
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