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Abstract 

This report covers the ýrst stage of restoration of a creek using a cut-chip-tarp method to remove gorse (Ulex 

europaeus) and suppress regrowth. This restoration project is a test of this method to avoid the potential erosion caused 

by the usual method of root removal, herbicide application and controlled burning. There is no gorse-speciýc 

empirical literature for this approach. The test site is Firehall Creek, a tributary of the Bilston Creek Watershed in 

Langford, BC, which supports a resident population of blue-listed coastal cutthroat trout (Oncorhynchus clarki clarki). 

Reach 3a has a signiýcantly degraded slope and a large presence of invasive gorse. The cut-chip-tarp method involves 

cutting the gorse stems level with the ground; covering the stumps with woodchips to redistribute pressure and 

prevent tearing; removing much of the seed bank from the litter layer by hand; and ýnally covering the area with an 

anchored, opaque tarp for more than one growing season to suppress resprouting roots. This ýrst phase of the 

restoration took place SeptemberïDecember 2025, where invasives were also removed in other areas of the reach, 

erosion blankets were secured to the slope, and an initial batch of native plants was planted. Results showed some 

gorse seedlings sprouting around the edges of the tarp and through erosion blankets in the other areas. These were 

controllable with biweekly monitoring and weeding. The tarps remained intact and undamaged. Next steps are to 

remove the tarps in 12ï18 months and replace them with erosion blankets with dense native plantings.  
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1. Introduction 

1.1 Coastal Cutthroat Trout 

A ýsh habitat assessment carried out in early 2024 by Fish-KW Environmental identiýed Firehall Creek as a high-

priority restoration site due to its population of resident coastal cutthroat trout (Oncorhynchus clarki clarki) (Bilston 

Watershed Habitat Protection Association, n.d.b; Leduc, personal communications, 2025). Resident coastal cutthroat 

trout are one of three sub-types of coastal cutthroat trout, the other two being migratory and sea run (Pearson 

Ecological, n.d.). Despite their broad range from Northern California to Southern Alaska, the coastal cutthroat trout 

(CCT)ôs dependence on small streams, of which many have been degraded due to urban development and agriculture, 

has led to their blue-listed (special concern) status in British Columbia (B.C. Ministry of Fisheries, n.d.). Firehall 

Creekôs population is especially at risk due to the population in the watershed having been isolated for approximately 

6000 years, experts informing the Bilston Watershed Habitat Protection Association (BWHPA) that they are likely a 

unique sub-type. The trout have been identiýed in the creek as recently as last year, but due to the low summer þow 

and other factors it is unsure if they are still present in Reach 3a. Results of the tissue samples sent for genetic testing 

at the University of Washington are pending, as the study covers a large geographical area (Leduc, personal 

communications, 2025) The hope of the BWHPA is to restore this reach in order to make it more suitable to the coastal 

cutthroat trout, though sufýcient waterþow is not guaranteed.  

1.2 Location and Site Description 

1.2.1 Wider Context and Dimensions 

Reach 3a lies within the Coastal Douglas-ýr Moist Maritime (CDFmm) biogeoclimatic subzone. It is a 109-metre-long 

segment of Firehall Creek (measured on site by Sellentinôs Habitat Restoration (SHR) staff John Akre), which is a 

tributary of Bilston Creek that lies in the northeast section of Bilston Watershed in Langford, British Columbia. It has 

an average channel (full bank) width of 9 metres and a depth of 2 metres (Nielsen, 2024).  
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Figure 2: Reach 3a/b watercourse and contour (base by Capital Regional District [CRD] (n.d.), modiýed by author) 

In the September 2024 project proposal, the dimensions of the wet area during summer low þows averaged at 2 metres 

wide, and only 0.25 metres deep, with the exception of a central pool that was 3 metres wide and 0.5 metres deep 

(Nielsen, 2024). In the ýrst week of September 2025, the entire reach was dry, with no notable wet areas (personal 

observation). The siteôs topsoil is made up of loose sand and gravel.  

1.2.2 Site Degradation  

ñFirehall Creek is a tributary of Bilston Creek and has experienced channelization, clearing, and historic pollution 

that has severely impacted the trout habitatò 

ïNielsen, 2024, p.2 

Consulting biologists Craig Barlow and Sara Stallard, along with BWHPA volunteers, performed a site review on 

March 22, 2024, to identify restoration priorities for Firehall Creek. They identiýed Reach 3a as a high priority site 

within the creek due to its ýve core issues: major slope erosion (which caused bank instability and water 

sedimentation) caused both by lack of vegetation and desire paths, limited shade to control water temperature and 

evaporation, large amounts of garbage across the reach (e.g. bottles, wrappers, baseballs),  untreated road runoff 

þowing directly into the creek (notably the 6PPD-Q later conýrmed by the BWHPA), and heavy invasive species 

growth, which displace native communities and fail to support local biodiversity (Nielsen, 2024; Leduc, personal 

communications, 2025).  
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The March 22 site assessment by Rebecca Nielsen (2024) noted that the creek appeared to not have been replanted 

after channelization, leading to many areas of bare, eroded banks and the predominant growth of hardy invasive 

species in addition to gorse (Ulex europaeus), such as yellow þag iris (Iris pseudacorus), Himalayan blackberry (Rubus 

armeniacus), Scotch broom (Cytisus scoparius), reed canary grass (Phalaris arundinacea), and golden willow (Salix 

alba). Notable native species found on site include Nootka rose (Rosa nutkana), hardhack (Spiraea douglasii), trailing 

blackberry (Rubus ursinus), common rush (Juncus effusus), bracken fern (Pteridium aquilinum), red-osier dogwood 

(Cornus sericea L. ssp.) and juvenile red alder (Alnus rubra), though the patches are lacking in number, and there is a 

lack of tree canopy cover. The adjacent Reach 3b, however, does have tree canopy cover and notably hosts a native 

arbutus (Arbutus menziesii), but is also infested with gorse and Himalayan blackberry (Leduc, personal 

communications, 2025). The BWHPAôs recently secured funding is what allowed for the expansion of the restoration 

to Reach 3a (Nielsen, 2024).   

The gorse infestation is a major part of the restoration, as it takes up a large portion of the reach and poses the greatest 

challenge to remove, such that it deserves its own separate goals, objectives, and documentation of the process. 

Reach 3a is bracketed on both ends by culverts, one that drains runoff from Chan Place under Sooke Road into the 

creek, and another beneath the intersection of Luxton Road and Marwood Avenue that connects Reach 3a with 

another reach further south. A storm drain catch-basin drains runoff from the parking area, Luxton Road, and 

Marwood Avenue into the creek. The northern culvert is not featured on Langfordôs Engineering Infrastructure map 

(see Appendix), but has been included in Nielsenôs 2024 map of the site. 
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Figure 3: Nielsen project proposal map, using base by CRD  (n.d.) 

1.2.3 Land Use  

The reach runs between two pieces of private property: the Luxton baseball ýeld and the Mann group headquarters 

(currently under construction), starting at the culvert at the intersection between Luxton Road and Marwood Avenue 

and ending at the Sooke Highway, not extending to the highway itself or the intersection of Sooke Road and Chan 

Place. Reach 3a changes to 3b when the channel changes direction from its north-south orientation to east-west 

(Nielsen, 2024). The Mann Group owns the bank adjacent to Luxton Road, and the Metchosin Farmersô Institute owns 

the bank adjacent to the baseball ýeld and lease the ýeld to the Triangle Athletic Association, who cut the grass on 

top of their bank.  

The corner of Reach 3a near the intersection of Sooke Road and Chan Place is managed by the Ministry of 

Transportation and Transit (MOTT), who hold a Statutory Right of Way (Nielsen, 2024), and the bare bank has been 

used as a desire path by locals trying to reach the bus stop on the corner of Penwood Road and Sooke Road, resulting 

in severe erosion and slumping. A public path along the top of the creek bank will be available for use once details are 

worked out between the Mann Group and the City of Langford (Leduc, personal communications, 2025).  
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Figure 4: Property boundaries of Reach 3a (base by CoL (n.d.b), modiýed by author) 

1.3 Restrictions and Aid 

Rebecca Nielsen obtained the necessary permission to remove the invasives and revegetate the site with native plants. 

While Nielsen had suggested in her proposal (2024) for the slope angle to be reduced, there is no room beyond the 

crest of each bank to allow for the widening of the bank, and was removed from the plan after consultation with the 

stakeholders and landowners of each side of the reach. Nielsen also suggested bank recontouring, but this was also 

removed from the plan as it was beyond the scope of the project, notably due to time and budget constraints (Leduc, 

personal communications, 2025).  

The portion of the reach managed by the Ministry of Transportation and Transit (MOTT) has been excluded from this 

phase for the same reason, as it is particularly short, steep, dry and degraded. Discussions with the MOTT about future 

collaboration on the restoration are currently ongoing. 

As the Triangle Athletic Association maintains the grass on top of the bank adjacent to the baseball ýeld, the project 

plan must not cause them concern, and the planting plan must exclude this area. Initial ideas from the BWHPA to 

plant arbutus trees along the top edge of the creek on the ball ýeld side were rescinded on the basis that the trees 

would produce too much leaf and bark debris that would blow onto the ball ýeld (Leduc, personal communications, 

2025).  

The presence of a BC Hydro power line along the length of the Mann bank also limits plant selection, as tall trees 

would interfere with the hydro line. 
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The public path along the Mann Groupôs side of the creek will generate large amounts of foot trafýc, making it difýcult 

to keep people and dogs off of the bank, which will be especially accessible and vulnerable during the years the new 

plants establish themselves (both the ýrst phase plantings in 2025, and the post-gorse-tarp plantings in late 2026 or 

2027). As the plants grow and become more dense, they will naturally discourage access. However, in the meantime, 

signage to educate passersby on the active restoration, as well as sediment fencing, will aid in reducing immediate 

damage to the site after completion of the ýrst phase. 

1.4 Consultation and Recommendations 

James Miskelly is a biologist with expertise in Garry oak ecosystems, currently working full time with Natural 

Resources Canada to aid in conserving and restoring habitats and vulnerable species on federal Department of National 

Defence lands (Satinþower Nurseries, n.d.). He has experience working with SHR and recommended their services 

and expertise to the president of the BWHPA for the purposes of this project (Leduc, personal communications, 2025).  

He noted that the invasive grasses within the stream (lower bank) were not shade tolerant, and recommended that 

they be kept in the initial phases of the restoration to help hold sediment and save on labour costs. Planting plans 

should include dense clusters in the lower banks to eventually shade out the invasives (Leduc, personal 

communications, 2025). Overhanging plants will also contribute leaf litter and insect drop to the waterbody, which 

coastal cutthroat trout rely on (Nielsen, 2024). 

1.5 Reach 3aôs Wider Goals & Objectives 

1.5.1 Initial Project Proposal Goals  

The primary goal of Reach 3aôs aquatic and riparian restoration is to ñimprove the natural riparian functions that 

support stream health, water quality, ýsh habitat, and biodiversity within the areaò (Nielsen, 2024, p. 4).  

The initial restoration objectives were to: 

A) Remove invasives using species-speciýc best practices. 

B) Recontour/stabilize stream banks to reduce slope gradient and limit erosion. 

C) Increase instream habitat complexity with boulders or woody debris. 

D) Plant native trees and riparian shrubs along banks to shade stream. 

E) Install green infrastructure (e.g. rain garden) to ýlter road runoff at downstream culvert. 

After stakeholder consultation and feedback, the BWHPA was not able to secure the necessary approvals for all of the 

above goals, namely to add boulders/woody debris, as they hindered storm drain þow, or recontour the banks. While 

there is no room to add a rain garden, consultations for possible collaboration to ýt end-of-pipe stormwater treatment 

ýlters instead are ongoing.  
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1.5.2 Finalized Project Goals and Objectives 

With these restrictions in mind, the new project objectives became: 

A) Stabilize the stream banks to reduce erosion and sedimentation of the stream. 

B) Shade the waterbody with thick native plantings. 

C) Remove garbage from stream and plant bushes along crest to catch roadside garbage. 

D) Remove invasives using species-speciýc best practices. 

E) Raise awareness of the siteôs value as a restoration initiative to reduce future human-caused site degradation. 

1.6 Gorse Project Goals & Objectives 

The scope of this project, within the Reach 3a restoration, is to focus on the wider restorationôs fourth objective: the 

removal of invasives using species-speciýc best practices, and further narrow the list to the most challenging invasive 

to remove: the gorse (Ulex europaeus). The ýrst goal is to successfully remove gorse from the banks without further 

degrading the banks through root removal, increasing the urban ýre risk, or contaminating the waterbody with 

herbicide. The second goal is to design a planting plan that will complement Reach 3aôs wider restoration objectives. 

The gorse project objectives are therefore to: 

A) Employ the cut-chip-tarp method to remove and suppress gorse. 

B) Reduce the regrowth of gorse by reducing the seed bank via hand removal. 

C) Tarp the gorse area with an anchored opaque tarp for longer than one growing season to ensure the roots do 

not resprout. 

D) Monitor the tarp for tears and routinely cut back any growth along the edges. 

E) Reduce erosion after tarping using erosion blankets, willow and snowberry wattling, and planting thickly 

with native plants (which all create low maintenance, complex habitat, and provide diverse food/resources 

for pollinators and wildlife). 

F) Include willows near the bottom of the bank in the planting plan to provide shade to the waterbody. 

G) Include shrubs near the crest of the bank in the planting plan to catch garbage from the roadside before it 

can enter the waterbody, and deter passersby from descending into the bank. 
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2. Methods 

2.1 Assessing Gorse 

2.1.1 Gorse Location 

There are four patches of gorse in total in Reach 3a (Sites 1ï4), with a ýfth patch (Site 5) in Reach 3b, adjacent to 

Penwood Road. As it does not fall within the reach and has already been treated with herbicide (the information on 

who treated the site is still pending), Site 5 will not be included in this phase (Leduc, personal communications, 2025), 

though its location is important to note for monitoring purposes should the gorse recover and spread to Reach 3a. The 

BWHPA hopes to include this site in future planning (stakeholder consultation is ongoing). 

 

Figure 5: Gorse sites along Luxton and Sooke Road (base by CoL (n.d.b), modiýed by author) 
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2.1.2 Gorse Measurements 

 Reach 3a Sites were measured by BWHPA staff in 

late August, 2025 (Leduc, personal communications, 

2025). Heights of the patches were grouped to an 

average height of 1.8 metres, but more accurate 

estimates were possible during the gorse removal 

process, as cutting branches allowed for closer access 

to the gorse and revealed the height of the main 

stems. 

2.1.3 Assessing Hand Removal Safety  

The branches of the gorse in Site 2 were pruned on August 21 

by one of the BWHPA directors to assess the capability of 

removal by hand, and better assess the area under the gorse, as 

well as the size of the branches and stumps. It was concluded 

that removal by hand was not appropriate due to the thick, 

extensive stump clusters, as well as the safety risks for 

volunteers handling the extreme thorniness of the branches, 

which, if gripped hard, can even pierce through the full sock 

para-aramid/steel/polyester liner in the impact Van Goat gloves 

(Direct Work Wear Ltd., n.d.) supplied to volunteers handling 

gorse by the BWHPA. 

 

 

Table 1: Reach 3a Gorse Patch Measurements by Site (metres) 

Site 

code 

Length 

(parallel to 

bank) 

Width 

(perpendicular to 

bank) 

Height 

(estimated top 

to bottom of 

plant) 

Site 1 4.57 4.27 1.20 

Site 2 14.93 5.18 1.80 

Site 3 13.72 5.18 2.30 

Site 4 6.40 5.18 1.60 

Figure 6: Site 1 gorse 
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2.2 Preserving Water Quality 

Erosion and sediment control is required when removing invasives near a waterbody to prevent sedimentation, 

especially with slopes as degraded as these (Paciýc Land Group, n.d.). A Qualiýed Environmental Professional (QEP) 

from Corvidae Environmental Consulting (Corvidae Environmental Consulting Inc., n.d.) conducted a ýeld 

assessment in September 2025. A Section 11 permit pursuant to the Water Sustainability Act was granted for the 

removal of invasives from the creek banks (Leduc, personal communications, 2025). Due to the risk of sedimentation, 

gorse removal and tarping was performed on the 5th and 6th of September, which falls within the August 15ï

September 15 cutthroat trout reduced risk work window (Ministry of Forests, Lands and Natural Resource Operations, 

2011).  

To minimize impact, sediment fencing was initially prepared in case of precipitation causing soil runoff, but the 

weather remained clear in the ýrst week of September, allowing for work to be done without their installation. Due 

to the ongoing construction of the Mann groupôs headquarters, temporary wire (construction) fencing was installed 

to block public access to the construction site. The fencing extended to cover both banks of the reach, also preventing 

damage to the site during the restoration. However, the greatest cause of damage is the use of the desire path near the 

Sooke highway, and so the Ministry of Transportation and Transit provided trafýc barrels with high-vis tape to 

Figure 7: Gorse Sites 2ï4 after August 2025 pruning 
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connect them to discourage the use of the desire path at the BWHPAôs request. Large ñRiparian Restoration in Progressò 

signage was made and attached to the wire fencing to explain the temporary barrier (see Appendix). 

 

Figure 8: The Mann wire fencing and CoL trafýc barrels 

2.3 Removing Gorse 

2.3.1 Why We Cannot Use Known Gorse Removal Methods 

For the removal of gorse, chemical eradication, hand removal, and mechanical removal of roots are all possible, but 

not feasible for this project. In the years of experience James Miskelly has had in dealing with gorse removal, he stated 

in his consultation that the most common and effective method is to remove above-ground vegetation and apply 

herbicide to the stump with a dabber. However, as the gorse patches on this site are located on a creek bank, the 

chemical herbicide will likely negatively impact the surrounding area, wildlife, and waterbody. As new science 

continues to uncover the risks of pesticides, its use is excluded from this sensitive site (Ecojustice, 2025). Gorse is made 

up of modiýed photosynthetic thorns, and can pierce even reinforced work gloves, and so hand removal is not 

recommended for the safety of the volunteer team. It also makes it impractical and unsafe to use a chipper to mulch 

the gorse on site, so whole branches must be hauled off site by truck. The removal of roots would likely further 

destabilize the sandy, gravelly creek banks and exacerbate the existing erosion problem, especially with the banks 

being established thoroughly and predominantly by gorse, with only clusters of dried moss mats beneath the gorse to 

support the slope after removal.  
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2.3.2 Methods We Adapted For Our Site 

Sellentinôs Habitat Restoration added in their consultation that they ran a gorse removal trial for the Ministry of 

Forests and Range in 2005 using mechanical removal with an excavator, and in their twenty years of experience since, 

they found the following to be the best results: The primary removal via mini excavator and brush rake minimizes 

soil disturbance and efýciently collects branches for safe disposal, followed by controlled burning or herbicide 

treatments for seed bank and stump regrowth. Sites where Sellentinôs Habitat Restoration used this method showed 

success, as well as Natural Resources Canadaôs suppression of the gorse and Scotch broom seed bank via controlled 

burning at Rocky Point as of 2017 (Brougham & Herrera, 2023). However, given that controlled burns are not advised 

by the SHR in this dry, urban area, and herbicide is excluded from this project, they outlined the cut-chip-tarp 

approach as realistically the best chance at success for gorse suppression on the site (Sellentin, personal 

communications, 2025). 

While there is no gorse-speciýc empirical literature for light-exclusion methods of suppression, there is 

documentation of related species that supports the underlying mechanism, drawn from the SHR internal archives 

(Anderson, 2012; Metro Vancouver, & Invasive Species Council of Metro Vancouver, 2021; Ontario Invasive Plant 

Council, 2023; Invasive Species Council of British Columbia, & BC Parks; 2018; Dusz et al., 2021). The strongest 

evidence base comes from the documentation of tarping used to suppress Japanese knotweed (Anderson, 2012), where 

tarping was effective when opaque, extended well beyond the infestation, were fully anchored, and remained in place 

for multiple seasons. Failures typically occurred at edges, overlaps, and punctures. 

While the SHR hasnôt conducted formal light-exclusion trials, they have historically provided invasive-plant control 

services that reýned their methods over time as new information and ýeld observations emerged (Sellentin, personal 

communications, 2025). 

They advised that landýll disposal was the only safe and practical option for gorse debris due to its thorns and 

persistent seedbank.  
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2.3.3 Finalized Gorse Removal Plan 

With all this in mind, the ýnal plan of action was the following:  

 

¶ For larger stumps, BWHPA and SHR staff cut the stump 

to be as level with the ground as possible. For smaller 

plants, BWHPA and SHR staff dug down and cut below 

the ýrst lateral.  

¶ Branches were cut into manageable pieces using an 

electric chainsaw, which does not produce sparks and 

thus minimizes the ýre risk. 

 

 

¶ Cut branches were lifted from the bank onto the þat crest 

using a small excavator supplied and operated by the 

Sellentinôs Habitat Restoration team. Where gorse is out of 

reach, ropes and chains were secured around the gorse to 

pull the material from a safer distance. 

 

 

 

 

 

 

 

 

Figure 10: Ernie Sellentin, Site 1 

Figure 9: Olivia Sellentin, Site 3 
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¶ Sites 1 and 4 on the Mann side have enough clearance for 

the excavator to lift branches directly into the truck, but the 

narrow pathway along the baseball ýeldôs bank did not allow the 

truck to get access to Sites 2 and 3, and so branches were carried 

to the truck on a heavy-duty hauling tarp with 2Ĭ4s attached 

along two edges to ease lifting.  

¶ Sellentinôs Habitat Restoration and the Mann Group 

managed the disposal of the gorse debris via truck transportation 

to the appropriate landýll. 

 

 

 

2.4 Removing the Seed Bank 

Gorse seed banks are persistent (Sellentin, personal communications, 2025). The BWHPA opted to reduce the quantity 

of seeds by collecting them from the litter layer by hand, as controlled burns were not an option for this dry, urban 

site. 

2.4.1 Finalized Seed Bank Removal Plan 

The action plan was as follows: 

¶ To maximize time efýciency as well as volunteer safety, seeds were removed by hand by BWHPA staff and 

myself, and collected into 5-gallon buckets while the SHR removed gorse branches in other sites. 

¶ The buckets were carried to the SHRôs truck and emptied out, in order for the seeds to be taken to the landýll 

along with the branches. 

¶ Any garbage discovered from branch removal was collected by the BWHPA and myself. 

Figure 11: Hauling tarp at Site 2 
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Figure 12: Site 3 seed bank and brush in the litter layer reduced 

2.5 Tarping 

2.5.1 Research and Expert Recommendations 

The SHR advised in their consultation that, to suppress stump and seed bank regrowth without herbicide, the cut 

crowns (and even areas where smaller gorse were dug out) should be covered with heavy-duty woven geotextile tarps, 

and maintained over the sites for 12ï18 months (at least one full growing season) to ensure the roots do not resprout. 

A layer of clean woodchips between the cut stumps and the geotextile tarp provides a barrier that reduces puncture 

risk and therefore extends the tarpôs lifespan.  

The Erosion Control Technology Council (2014) recommends trenching and anchoring the tarp at least 0.9 metres 

beyond the apex of the crest of the slope, but this site does not allow for such clearance or digging due to the paved 

public path at the crest of the bank on the Mann side, and the need to maintain a lawn on the pathway around the 

baseball ýeld, which is the crest of the other bank. The SHR advises that as the best practice is not possible, the roll-

and-clamp method can be used, where the top end of the tarp is sandwiched between and rolled over two 2x4 wooden 

beams, drilled into place, then anchored with rebar every 0.5ï1 m along the length. This evenly distributes the load 

and prevents shifting or tearing from strong weather events. 
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2.5.2 Finalized Gorse Tarping Plan 

With this in mind, the following action plan was executed: 

¶ Gorse stumps were covered by a layer of clean woodchips to distribute pressure and reduce puncture risk. 

¶ Heavy-duty, vinyl, phthalate-free, woven 

geotextile tarps were anchored to the slopes using the 

roll-and-clamp method. 

¶ Only qualiýed professionals are advised to work 

on this part of the installation, so I contributed my 

time recording the process as well as continuing with 

the removal of invasive clustered dock (Rumex 

conglomeratus) and garbage from the creek bed (see 

Appendix). 

 

 

 

 

 

 

 

Figure 13: Woodchip application on Site 4 by Olivia Sellentin 

Figure 14: Sites 2, 3 and 4 ýnished tarp, October 2025, with adjacent erosion blanket and native planting 
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3. Results: Short Term Monitoring 

3.1 Timeline and feasibility 

The ýrst phase of treatment took place September 5th and 6th. The ýrst day and a half was dedicated to clearing the 

gorse, and the rest of the second day was dedicated to chipping and tarping Site 2. It proved the feasibility of the 

project, as it was the largest site with the most prominent stumps. Eight-foot-wide strips of tarp were sewn together 

with zip-ties to cover the entire area, some 2x4s trimmed to size on site. At one point, the heavy roll of geotextile tarp 

fell partially down the slope, and required three people and the leverage of wood blocks under the roll to push it back 

up the steep slope. This made it clear that the roll should be kept on the þat crest with enough clearance to prevent 

rolling downslope, and this is recommended for any future projects that bring rolls of geotextile tarps to sites with 

steep (especially bare or eroded) slopes. On the 13th of September, Olivia from SHR returned with volunteers to 

complete the tarping of the other sites. She returned again on the 18th to participate in installing the erosion blankets.  

3.2 Budget 

3.2.1 The Tarp 

The BWHPA purchased 115 yards of 75ò wide heavy-duty, vinyl, phthalate-free, woven geotextile tarp. It came as 

one roll, with a total cost of $1,437.50 CAD (including the $200 freight due to their size and weight). About half of 

the roll was leftover, and the BWHPA intends to use it for other projects requiring the smothering of invasives, such 

as yellow þag iris. 

3.2.2 Gorse Removal and Tarp Installation 

The fees for the work done by the SHR have been summarized in the following table. 

Table 2: Sellentinôs Habitat Restoration Service Fees 

Service Fee 

Admin $500.00 

Consultation, gorse removal & disposal, and tarp 

installation 

$1,887.00 

Use of equipment (bobcat, dump trailer, crew cab, & 

chainsaw) 

$1,672.00 
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3.3 Observations  

The cut-chip-tarp method proved effective in the ýrst four months of their installation, remaining undamaged and in 

place through the NovemberïDecember rainy season and storm events, which notably rose the water level of the 

creek to partially submerge some tarps. Some gorse seedlings sprouted around the tarps and in other nearby areas of 

the reach (notably under the erosion blankets planted next to tarps), which is to be expected with the persistent seed 

banks of these previously pervasive and undisturbed large colonies of gorse. Biweekly monitoring of the reach allows 

for tool-free weeding of the seedlings (simply pulling them from the ground), which is attainable with the current 

BWHPA volunteer capacity. The seed banks are expected to last several decades, but efforts to suppress them in the 

long term will be through dense native planting, which will be covered in more detail in the recommendations section.  

 During visits of the reach in the days and weeks following the gorse removal and tarping, as well as the installation 

of the erosion blankets and native plants in other areas of the reach, the BWHPA noted that the creek water appeared 

clear, and plants seemed to be settling into the site well. The BWHPA is optimistic about meeting the restoration goals 

for the reach. 

4. Recommendations for Phase Two: Post-Tarp-Removal 

4.1 Addressing Erosion and Scouring 

Gorse, as well as other invasives on site such as Scotch broom (Cytisus scoparius) and Himalayan blackberry (Rubus 

armeniacus), have persistent seed banks in the soil. To combat and reduce seed resprouting in other areas of the reach, 

a thick layer of mulch had been applied to the soil surface in areas where the other invasives have been removed. 

However, some steeper sites limited mulching feasibility, and so after consultation with Troy White from the 

Terraýbre Biocomposites Group (n.d.), hemp mats were anchored vertically, using the same roll-and-clamp method 

as the gorse tarping, to reduce erosion while the native plants establish themselves. Hemp blankets have superior 

water retention over coconut coir, and can act as soil conditioner with the addition of organic matter. Jute netting 

within the mats rather than rayon is more economical, biodegradable, stronger, and chewable by potentially trapped 

small animals, so they can free themselves (Leduc, personal communications, 2025)  T- or cross-shaped cuts were 

made into the mats to plant natives, then the cut þaps were secured back over the soil around the stem with thin 

wooden stakes to improve the integrity of the erosion blankets. Due to the steepness of all four gorse sites, I 

recommend applying the erosion blanket strategy once tarps are removed.  
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Figure 15: Surface mulching vs hemp mat application opposite to Site 1 

In addition to planting thickly and adding erosion blankets, medium-sized coarse woody debris was anchored 

perpendicular to the slope to collect soil, reducing erosion and sedimentation. If additional snowberry or willow is 

available, live staking near these structures may enhance their strength (B.C. Ministry of Forests [BCMF], 2001). 

Plantings in other hyporheic zones of the creek were reinforced with stone collars as scour protection from creek þow, 

especially during storm events where inþux of water from the catch basin and culverts will increase water þow. I 

recommend the same support be added to lower bank plants near gorse, as well as the addition of anchored woody 

debris where necessary. 

 

Figure 16: Anchored woody debris and stone collars around new plantings 
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Along the top of the Mann bank, silt fencing will be installed to catch gravel from the public path before it can fall 

onto the bank, and to discourage dogs and people from descending into the bank. To further discourage use of the 

desire path, educational signage will be set up alongside the fencing detailing the restoration. Discussions on whether 

these efforts will be expanded to the ball ýeld side are ongoing. 

4.2 Planting Plan Based on Ongoing Reach 3a Replanting 

4.2.1 When to Plant 

It is essential to wait the 12ï18 months before replanting in order to prevent resprouting gorse from outcompeting 

the native plantings, especially given that it is highly adapted to the siteôs dry, nutrient-poor soil, which the native 

species may be slower to occupy. Additionally, revegetation will inhibit monitoring of the gorse regrowth, as visibility 

and access to the site will be reduced, which may result in a mixed-species slope with gorse rather than achieving a 

true restoration outcome (Sellentin, personal communications, 2025).  

Planting in the upper slope is recommended during the rainy seasons (OctoberïMarch), in order for the soil to have 

enough moisture to better establish new plants (Leduc, personal communications, 2025). 

4.2.2 Improving Soil Quality 

Due to the nutrient-poor, sandy/gravelly soil, a local soil 

amendment was added to provide nutrients for both planting 

and seeding. When blended with a garden topsoil mix, it 

improves both fertility and soil structure (Leduc, personal 

communications, 2025). In other areas of the reach, a 

mycelium water blend was added to the holes and soil of 

potted plants added to the erosion blankets, and I recommend 

a similar blend be used again on the gorse site.  

4.2.3 Improving Slope Stability and Suppressing 

Seed Bank 

Replanting must be dense to both shade out gorse resprouting 

and to provide long-term bank stabilization (Nielsen, 2024). 

Similarly to other areas in the reach, the Satinþower Vancouver Island Native Grass Mix and 5% fall rye (Secale cereale 

L.) should be seeded underneath the blankets to sprout through the blankets. The fall rye will aid in providing quick 

slope stabilization, but the native grasses are expected to out-compete the rye in the long-term. Reseeding a vegetation 

layer quickly will also reduce the risk of trapping shelter-seeking small animals such as mice and squirrels under the 

mats (Leduc, personal communications, 2025).  

Figure 17: Soil amendment, note previous site soil uncovered by 

my hand, accompanied by Alison Leduc 



 26 

Don Mann Excavating donated machine time to mechanically remove yellow þag iris and golden willow from the 

creek bed (with the Section 11 permit), but the bottom of the bank must still be thickly planted with red osier dogwood, 

alder, as well as hookers and Sitka willow to shade out the other invasives such as reed canary grass (Miskelly, personal 

communications, 2025). 

4.2.4 Live Staking 

The gorse sites are on steep, very dry riparian slopes, whose failure surface is less than a metre deep, but which still 

require woody cover and root strength to slow the movement of material downslope. The sites meet the criteria for 

the indicators for live staking in the B.C. Ministry of Forestôs Hillslope restoration guide (2001), and so live staking of 

willow is recommended to aid in reducing erosion via root matting, anchoring and buttressing, improving slope 

stability as the gorse roots gradually die back (BCMF, 2001).  

Plants with clustered stems (such as snowberry) may inhibit the monitoring and pruning of gorse regrowth, so single 

stem plants are preferred. Hemp and jute crop residue erosion blankets degrade in two years, so strategic additional 

live staking in decomposed gaps will prevent the holes from creating opportunities for erosion or gorse regrowth, and 

even re-pin mats in place where applicable. Cuttings should be collected during their dormant period (B.C Ministry 

of Forests, 2001). 

Live cuttings should be 40ï100 cm in length and 1.5 cm in diameter, though larger diameter cuttings have greater 

carbohydrate and moisture reserves and tend to grow better. They should be inserted into the soil such that at least 

75% of the length of the cutting is underground (proximal end down). In drier sites, it is recommended that up to 

90% of the cutting be inserted, therefore this higher percentage is my recommendation for the mid- and upper slopes 

of this reach. Cuttings may be placed vertically or diagonally as long as it remains moist for most of its length. Cuttings 

may be planted singly or in groups (BCMF). Spacing for groups depends on soil type and goal. As the soil is quite dry, 

a range of 30ï100 cm is recommended (BCMF, 2001). 

In softer soil on site, cuttings can be driven in with a rubber mallet. However, it is more likely that a pry bar will be 

needed to provide a pilot hole for the cutting to avoid splitting the end of the cutting and causing its desiccation. If a 

tip splits, trim with shears (BCMF, 2001).  

The BWHPAôs timeline for live staking in other areas of the reach (where invasive species are not a dominant concern) 

will likely be an initial phase in December 2025, followed by a second phase in February 2026 (Leduc, personal 

communications, 2025), which will allow for a site-speciýc trial of staking before the removal of the gorse tarps. 
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4.2.5 What to Plant  

The following plant recommendations were based on the plants used in other areas of the reach, many of which were 

purchased from Satinþower Nurseries, with further information from their websiteôs plant descriptions (Satinþower 

Nurseries, n.d.). 

Table 3: Dry Upper Slope Plants 

Species Type Soil moisture Shade Height Notable features Blooming 

period 

Satinþower price 

Scouler's 

willow (Salix 

scouleriana) 

Tree 

(deciduous) 

Mesic/Moist Sun/Part 

shade 

Ò15 m attracts birds, 

butterþy host, 

dioecious, 

tolerates dense 

planting, salt-

tolerant 

Marchï

April 

10 cm pot = $10 

Nootka rose 

(Rosa nutkana) 

Shrub 

(deciduous) 

Mesic/Moist Sun Ò3 m Rhizomatous, 

attracts birds, 

attracts 

pollinators, 

tolerates dense 

planting,  

MayïJune 10 cm pot = $10 

Kinnickinnick 

(Arctostaphylos 

uva-ursi) 

Shrub 

(evergreen) 

Dry/Mesic Sun ~0.5 m mat-forming, 

attracts birds, 

attracts 

pollinators, 

butterþy host, 

deer-resistant, 

drought-tolerant, 

tolerates dense 

planting 

Marchï

May 

10 cm pot = $10 

Trailing 

blackberry 

(Rubus ursinus) 

Shrub 

(deciduous) 

Dry/Mesic Sun/Partial 

Shade 

Ò5 m attracts birds, 

attracts 

pollinators, 

butterþy host, 

dioecious, 

AprilïMay 10 cm pot = $10 
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tolerates dense 

planting 

Pearly 

everlasting 

(Anaphalis 

margaritacea) 

Forb 

(perennial) 

Dry/Mesic Sun/Partial 

Shade 

Ó0.8 m rhizomatous, 

attracts 

pollinators, 

butterþy host, 

deer-resistant, 

Juneï

August 

10 cm pot = $6 

June plum 

(Oemleria 

cerasiformis) 

Shrub 

(deciduous) 

Mesic/Moist Sun/Partial 

Shade 

Ò3 m attracts birds, 

attracts 

pollinators, 

dioecious, 

tolerates dense 

planting 

Februaryï

April 

10 cm pot = $10 

Oceanspray 

(Holodiscus 

discolor) 

Shrub 

(deciduous) 

Dry/Mesic Sun Ò4 m  Attracts birds, 

attracts 

pollinators, 

drought-tolerant 

JuneïJuly 10 cm pot = $10 

Snowberry 

(Symphoricarpos 

albus) 

Shrub 

(deciduous) 

Dry/Mesic Sun/Partial 

shade 

Ò2 m rhizomatous,  

attracts birds, 

attracts 

pollinators, 

tolerates dense 

planting 

MayïJune 

 

 

 

 

 

 

 

10 cm pot = $10 

Mock Orange 

(Philadelphus 

lewisii) 

Shrub 

(deciduous) 

Dry/Mesic/Moist Sun/Partial 

Shade 

Ò4 m attracts birds, 

attracts 

hummingbirds, 

attracts 

pollinators, 

tolerates dense 

planting 

MayïJune 10 cm pot = $10 
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Red-þowering 

Currant (Ribes 

sanguineum) 

Shrub 

(deciduous) 

Dry/Mesic Sun/Partial 

Shade 

Ò2 m attracts 

hummingbirds, 

attracts 

pollinators, 

drought-tolerant, 

tolerates dense 

planting 

Marchï

May 

10 cm pot = $10 

 

Table 4: Wet Lower Slope Plants 

Species Type Soil moisture Shade Height Notable 

features 

Blooming 

period 

Satinþower price 

Clustered rose (Rosa 

pisocarpa)  

Shrub 

(deciduous) 

Moist/Wet Sun 0.5ï2 m Rhizomatous, 

tolerates dense 

planting, 

attracts 

pollinators 

JuneïJuly 10 cm pot = $10 

Alder (Alnus rubra)  Tree 

(deciduous) 

Mesic/Moist/

Wet 

Sun/Partial 

shade 

Ò25 m Deer-resistant, 

nitrogen-ýxing, 

attracts birds, 

butterþy host 

MarchïApril 10 cm pot = $15 

Red osier dogwood 

(Cornus sericea ssp. 

sericea)  

Shrub 

(deciduous) 

Moist/Wet Sun/Partial 

shade 

2ï5 m Tolerates dense 

planting, 

attracts 

pollinators, 

butterþy host 

MayïJuly 10 cm pot = $10 

Hookerôs willow (Salix 

hookeriana)  

Shrub 

(deciduous) 

Moist/Wet Sun Ò8 m Salt-tolerant, 

dioecious, 

tolerates dense 

planting, 

attracts birds, 

butterþy host 

MarchïApril 1 gallon pot = $15 
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4.2.6 Plant Supply 

Further collaboration with Satinþower Nurseries is likely and recommended for the post-tarping planting phase of 

the gorse sites, as well as purchasing from their other supplier, the Nanaimo & Area Land Trust Native Plant Nursery. 

The BWHPA also maintains a supply of their own plants, with around 200 from their 2023 and 2024 propagation 

workshops planted so far in other parts of the reach (Leduc, personal communications, 2025). Propagating their own 

plants for the next phase will aid in reducing project costs. The main cost will likely come from planting soil, with an 

estimated cost of $350. 

The CoL donated 30 1-gallon Nootka roses to plant along the top of the bank to help catch roadside garbage, as well 

as discourage people or dogs from descending into the creek and undoing the work to reduce erosion on the site (Leduc, 

personal communications, 2025). 

4.2.7 Going Further: Live Shade 

If possible, constructing live shade structures may accelerate the timeline of regulating water temperature and shading 

out invasives, as well as adding habitat complexity (while still meeting the CoLôs requirement not to add boulders or 

woody debris to impede stream þow) via offsetting the structures to create a zigzag pattern along the edges of the 

creek bank. Cuttings are placed 50ï80cm into the groundwater table adjacent to the watercourse. Cuttings length is 

not recommended beyond 5 metres. The cuttings are lashed together to form tripod structures, whose basal ends 

preferably overlap to create a strong lattice and create zones of contiguous shade. The material used to secure the 

cuttings should degrade after two years to allow sufýcient growth and support. Steeper angled tripods have greater 

strength (BCMF, 2001).   

4.3 Long-Term Monitoring and Success 

For gorse tarps, checking the edges weekly or biweekly during growing season for growth to cut back is recommended. 

After strong weather events, SHR advises the tarps be checked to ensure no tearing or dislodged rebar exposes the 

area to light. The SHR added the consideration that gorse seed banks can persist for decades, meaning a multi-year 

Sitka willow  (Salix 

sitchensis)  

Shrub 

(deciduous) 

Wet Sun/Part 

shade 

Ò8 m Tolerates thick 

planting, 

attracts birds, 

butterþy host 

MarchïApril 10 cm pot = $10 

Common Silverweed 

(Potentilla anserina)  

Forb 

(perrenial) 

Moist/Wet Sun Ò0.5 m Salt-tolerant, 

stoloniferous/ 

trailing, attracts 

pollinators 

MayïJune 10 cm pot = $6 
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management commitment will be necessary, with periodic site maintenance. The BWHPA plans to implement 

volunteer monitoring to oversee the care of the tarps (Leduc, personal communications, 2025). This aligns with the 

Section 11 permissions for habitat restoration, which require a 5-year post construction monitoring plan to ensure the 

restoration effort functioned as intended. New plantings in the ýrst 2ï3 years will likely require watering during the 

summer months, especially in the mid and upper dry slopes (Nielsen, 2024). 

4.4 Similar Projects 

For similar projects where mechanical removal is not possible, for example due to underground infrastructure or bank 

size/access restrictions, pruning to ground level by removing individual branches with whatever tools available 

(notably the electric chainsaw similar to the one used in this project) followed by tarping and biweekly monitoring 

during growing season to check for tearing or edge sprouting to cut back is recommended.  

If a controlled burn is possible in your area, the SHR recommends this strategy to remove the seed bank, as it is more 

effective in their experience than removing seeds by hand and mulching.  
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7. Appendix  

7.1 Maps 

 

Figure 18: Reach 3a length including Site 5 (base map by CRD (n.d.) modiýed by author) 

 

Figure 19: Reach 3a area including Site 5 (base map by CRD (n.d.) modiýed by author) 
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Figure 20: City of Langford [CoL] (n.d.) infrastructure map, modiýed by author 
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7.2 Orthophotos 

 

Figure 21: 2013 orthophoto (base map by CRD (n.d.) modiýed by author) 

 

Figure 22: 2015 orthophoto (base map by CRD (n.d.) modiýed by author) 
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Figure 23: 2017 orthophoto (base map by CRD (n.d.) modiýed by author) 

 

Figure 24: 2019 orthophoto (base map by CRD (n.d.) modiýed by author) 
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Figure 25: 2021 orthophoto (base map by CRD (n.d.) modiýed by author) 

 

Figure 26: 2023 orthophoto (base map by CRD (n.d.) modiýed by author) 

 

 



 40 

7.3 Gorse Site Photos 

7.3.1 April 2025 

 

Figure 27: Sites 1, 2, 4, taken from Marwood Avenue 

 

Figure 28: Site 2 and 3, taken from Luxton Road 
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7.3.2 September 2025 

 

 

Figure 30: Site 3 

Figure 29: Site 4, with highlights for clarity by author 

Figure 31: Site 5, with highlights for clarity by author 
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7.4 Site Description Photos 

 

Figure 33: Mann construction near Marwood Avenue revealing soil 

layers 

Figure 32: Sediment deposits indicating stream height 

Figure 34: Site 1 soil with and without added water 
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Figure 35: Riparian restoration signage provided by the BWHPA 
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7.5 Extra Gorse Removal Photos 

7.5.1 Brush clearing 

 

 

 

 

 

Figure 36: Ernie Sellentin removing gorse on Site 1 

Figure 37: Ernie Sellentin removing brush using excavator, Site 4 

Figure 39: Brush from Site 2 and 3 collected at Site 2 

Figure 38: Collected brush brought to bank opposite Site 1 
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7.5.2 Hauling brush and showing cut stumps 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 42: Sites 2 and 4 with stumps cut near ground level 

Figure 40: Brush deposited from hauling tarp 

Figure 41: Site 3 with stumps cut near ground level 
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7.5.3 Seed, Garbage and Clustered Dock Removal  

Figure 45: Clustered dock removal during 

installation 

Figure 48: Clustered dock collection bucket 

Figure 43: 5-gallon bucked full of gorse 

seeds, hand for scale 
Figure 44: gorse seed, glove for scale 

Figure 47: Wearing a mask while hand removing seeds 

is highly advised, as dirt is stirred into the air 

Figure 46: Garbage removal near sites 
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7.5.4 Adding Woodchips  

Figure 49: Ernie Sellentin raking woodchips, Site 4 

Figure 50: Site 2 with all stumps covered in woodchips 

Figure 51: Site 3 showing approximate thickness of woodchip piles 

Figure 52: Site 1 woodchips 
Figure 53: Truck bed with woodchips 








