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Western Forest Products Inc. (WFP) contracted V.A. Poulin & Associates Ltd., Vancouver, BC, 

to conduct an assessment of riparian areas identified by Horel (2008) on the Klanawa River and 

to prepare riparian prescriptions for implementation by restoration crews hired under the Jobs 

Opportunity Program and Forest Investment Account.  The Klanawa River is a large Vancouver Island stream that drains into the Pacific 

Ocean 20 km south of Bamfield, British Columbia. Horel rated the West Fork of the river as having high to very high fisheries capacity and 

concluded that without intervention the river will remain a highly disturbed watershed for many years to come. Disturbance is due to past 

logging, a natural high rainfall and conversion of riparian stands from conifer dominated ecosystems to alder leading. Alders are a significant 

source of instability, contributing to bank loss, chronic erosion and channel widening. It is the leading tree species on low, middle bench and 

many high bench floodplain sites. Where conifers form continuous stands they resist flood flows, retain bank structure and slow channel 

widening. The purpose of this project is to undertake riparian assessments recommended by Horel (2008) and prescribe treatments to 

speed the recovery of the river’s floodplain. 

This assessment prescribes treatments on 55.3 hectares (42.1 ha prioritized) of alder-leading riparian sites (Attachment 1). The sites border 

the West Fork of the river, including several small segments, one on the East Fork, and another on the South Klanawa River. The latter two 
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segments are contiguous with the 

primary West Fork treatment areas (Maps 

1-7).  Also included is an alder dominated 

area in the upper Klanawa River (Map 8). 

Twenty areas (polygons) are designated 

for treatment.

The West Fork has an average channel 

width of 40-60 metres downstream of the 

8 km bridge. The riparian class is S1 

which establishes a riparian reserve zone 

of 50 m. Upstream of the this area the 

river drops in width to approximately 8 m 

for a riparian class of S2 and a riparian 

reserve zone of 30 m. All treatments 

prescribed in this document apply to the 

area contained within the riparian reserve 

zone (RRZ). This zones extend outward 

from the active channel boundary 90 

degrees to the channel flow. Treatments 

include conifer release, planting, sanitation spacing and thinning in deciduous-dominated stands. Giving equal consideration in the future to 

treating the river’s conifer dominated stands where thinning and individual conifer release will deliver a high rate of return on restoration 

investment is recommended. 

Assessment Procedures 
Methods used to complete the assessment are outlined in the FIA support document Koning (1999).  Bancroft and Zielke (2002) and 

practices described in Poulin, Harris and Simmons, 2000, provide the basis for selection of treatment options. Site interpretations follow the 

MOF Field Guide for Site Identification and Interpretation for the Vancouver Forest Region, LMHN 28, 1994. 

 

V. A. Poulin conducted the fieldwork with assistance by G. A. Poulin on January 26-28, 2010. Access to the area was by vehicle. Aerial 

images of stands at 1:10000 scale were interpreted prior to field work. Deciduous dominated stands were identified and mapped. 

Candidate treatment areas were assessed in the field by field traverse and visual observation. Three-permanent vegetation plots were 

established in representative treatment stands. GPS coordinates provide locations for post-treatment monitoring. Field maps were adjusted 

and drawn in final form on 1:5000 scale base maps for use by field crews when implementing the prescriptions.

   

Classification of Riparian Polygons

The five-class system of Poulin and Simmons (1998) and explained in Poulin, Harris and Simmons (2000) allowed stratification of polygons 

into similar treatment units. The system is incorporated in the FIA support document: Bancroft and Zeilke (2002). The classification places 

treatment stands into one of four common vegetation types that benefit from riparian restoration. A fifth category provides for stands that do 

not require treatment. Two of the riparian vegetation types (RVT) that fit the classification are prescribed for treatment. These include: 
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RVT 3 - a deciduous-dominated stand with an understory of conifers. Overstory is usually 

alder, but the RVT may be dominated by other deciduous species depending on the stand 

composition. In all instances the overstory has the effect of suppressing the growth and survival 

of understory conifers. 

RVT 4 - this stand type is similar in all respects RVT 3, but contains sparse (<100 stems per hectare) to nil conifers in the understory. This 

stand condition is the most problematic due to a lack replacement trees following natural senescence. Alder are short-lived, reaching 40 to 

80-years in most areas before dying-out and giving way to the developed understory. Where conifers are absent from the understory or in 

densities that will not meet the requirements for achieving full riparian function, site restoration is slowed for extended periods of time. RVT 4 

sites that lack other longer lived deciduous trees senesce to brush leaving the riparian area vacant of the primary attributes required by fish, 

wildlife and water quality. Brush suppression, windthrow, and poor germinating conditions slows natural re-stocking. In the absence of 

treatment, restoration of RVT 4 sites is measured in centuries not decades.   

Stand Structure

Stand structure refers to the composition and arrangement of standing dead and live trees within a stand and the characteristics the stand 

exhibits with respect to canopy layers, understory vegetation and decayed wood on the forest floor. It has significant relevance to riparian 

restoration as treatments differ in stands of differing ages. Stand structures in treatment areas include: 

• pole sapling deciduous - PSd

• pole sapling conifer - PSc

• pole sapling mixed - PSm

• young forest deciduous – YFd 

• young forest conifer – YFc 
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• young forest mixed – YFm 

• mature forest conifer – MFc 
• mature forest mixed - MFm

Labels containing d/m indicate pure alder with patches of mixed wood.  

Recommendations and Prescriptions
Restoration Rationale

The Klanawa was extensively logged in the 1960’s when commercially valuable trees were harvested to the edges of streams. Aerial images 

show the only areas that remain unlogged on the West Fork to be a narrow stretch of canyon-like terrain between 7 km and 9 km. 

Elsewhere the riparian zone was logged throughout. The river is situated in the coastal western hemlock, very, wet maritime biogeoclimatic 

subzone (CWHvm1) where riparian sites were once dominated by Sitka spruce, western red cedar, western hemlock, balsam fir and bigleaf 

maple. Red alder contributed to the diversity and structure of riparian stands, but never in the abundance seen today, now alder is the 

leading floodplain tree species. It dominates all low and medium bench sites forming dense stands of pole-saplings and young-forests. On 

high bench and medium bench sites alder mixes with conifers and, depending on the site, may or may not be leading. Before commercial 

development alder was naturally leading on low benches and would have occupied many medium bench sites, but not to the extent it does 

today. Stumps from the 1960’s indicate large 1.5 - 3.0 m diameter conifers were abundant on many high and medium bench floodplains 

now occupied by alder. Old-growth reserves on the South Klanawa River provide real-time examples of what some sites looked like prior to 

logging. On those sites Sitka spruce, western red cedar, western hemlock, balsam fir and big leaf maple dominate the riparian stands. 

Densities are 150 - 250 sph with the largest trees occurring in densities of  25 to 75 sph. In these stands tree diameters are measured in 

meters not centimeters. Between the big trees, brush and herbaceous plants fill 10 to 30 m wide openings in the canopy. 

Vegetation plots in treatment areas show alder at densities of 800 - 1300 sph and higher. In these densities alder suppresses conifer growth 

and prevents seedlings from establishing naturally. Considerably problematic is alder’s short-life span. Alder typically lives from 40 - 80 

years. Die-off leads to a climax state where sites 

that have inadequate conifer stocking revert to 

being brush dominated. Absent of trees with the 

capability of maintaining bank structure, the river 

will remain highly destabilized. Arguably the river’s 

condition will improve as alder reaches 

senescence. Alder is currently responsible for 

chronic bank loss and channel widening. These 

processes will not abate until the majority of alder 

are gone and the river’s ecosystem trends back to 

the pre-harvest condition. The objective of the 

prescribed treatments is to ensure conifer stocking 

stocking in deciduous-dominated areas is 

adequate to meet a target stand condition similar 

to that found in template stands on the South 

Klanawa Rive. 
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Prescribed Treatments

Total estimated treatment area is 55.3 hectares. RVT 3 (20%) and RVT 4 (80%) comprise the stand types (Table 1). A priority rating of 

highest to lowest is applied with respect to the areas prescribed. Site treatment areas with ratings of high total 42.1 hectares. 13.2 hectares 

are rated lower in priority due to being at greater risk of flood damage owing to a lower floodplain elevation or occurring in areas of active 

channel migration. Treatments and prescription instructions are given in Attachment 1. Maps 1-8 provide location of treatment units, identify 

locations of permanent plots, give polygon number and treatment codes that apply. Crews are required to consult this prescription prior to 

implementation. It provides detailed standards of work, and site maps for conducting work. Treatment units typically have more than one 

applicable treatment. Crews need to recognize the conditions to which each applies and implement them as required in the field. 

Table 1. stand composition of areas prescribed for treatment West Fork Klanawa River (Attachment 1). RVT places forest stands into 
categories having similar restoration needs and objectives 

The following treatments will be undertaken:

• conifer release (CR) - treatment removes competing overstory or brush by felling, girdling or brushing

• sanitation spacing (SPC) - removal of trees or brush within 1.5 m of a tree, done to prevent physical damage to a target conifer

• planting (PL) - implies cluster planting on best available microsites in prepared openings created by felling overstory alder, may be done 
in locations where felling is not required and may be uniform if all trees sheltered

• overstory treatment (OT) - refers to leaving a component of overstory alder that has been thinned

Conifer Release

This treatment applies to all treatment units where advanced conifer regeneration is present. Advanced conifer regeneration is that 

component of the stand made up of conifer trees that that have successfully survived the understory brush competition. Height varies, but 

typically trees in most treatment areas are above brush height and have reached 25% - 60% of the height of the overstory alder. 

Suppression began at stand establishment when both alder and brush overtopped the slower growing conifers. Each advanced conifer is 

exceedingly important as they constitute an established understory ready to replace alder following senescence. Conifer release is achieved 

by removing the competing overstory from around the tree. This is done by felling or girdling the alder within a 3.0 to 10.0 m radius from the 

tree. Felling should be done where conifer release is combined with planting and re-entry required for brushing. Alder has been shown in 

some studies to cause up to 40% mortality of planted seedlings due to branch and tree fall. However, young pole-sapling alder will sucker 

when felled. For this reason, girdling is recommended in some treatment units. 
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The following apply when undertaking this treatment: 

1. Fall, girdle (G) or hinge all competing alder within 3.0 to 10.0 m radius of individual conifer(s)

2. Do not release conifers having poor chances of survival or low vigour, such trees are commonly those growing “off-site” such as in 
poorly drained wet depressions, in shallow soils over dense alluvial cobbles, originating from branch stock, or nursed Hw growing on 
high stumps. Do not release any conifer having less than 40% live crown

3. Do not fall if there is risk of damage to a target Cw or Ss.

4. When girdling: 

• hand tools are preferred, machine girdles may be used on largest trees

• remove bark around the entire circumference of tree. Ensure the cambium layer is completely removed

• height of girdles from the ground is not to exceed 1.2 m (4 feet)

• for stems >15 cm (6 inches) DBH two girdles are required with the girdles retaining a minimum bark width of 4 cm (1.5 inches)

• all branches below the girdle must be removed unless the tree is within 3 m of the river edge. When girdling within 3 m of the river 
edge leave lower live limbs on the tree and girdle above the branches. This is to allow coppicing and delay loss of live rooting while 
released trees respond to treatment

• individual girdles need to be wide enough to prevent heal-over, two tool widths is sufficient  

5. Hinging is a technique that can be used to “knock-down” small trees (≤10 cm) in direct competition with a target conifer, but where 
retaining a live rooting network for several years may be helpful in preventing erosion. “Hinge” a tree, by removing wood from a back-
cut, cutting through until the tree can be pushed-over, away from the hinge. No undercut is made. The hinge remains intact with the 
stump. The small amount of wood, bark and cambium that forms the “hinge” allows the tree to survive for several years while the 
adjacent released tree is freed of competition or risk of damage

6. Fall trees away from target conifers. Buck and remove any tree branch causing conifer press. Upright any tree disturbed by falling

7. Do not fall any tree that is a “wildlife tree”. Establish safe-work areas where necessary according to Work Safe BC regulations

8. Retain all large diameter, “wolfy” alder used by wildlife for feeding or nesting or any tree that makes an obvious contribution to the 
biological diversity of the site by virtue of age, character or uniqueness with respect to the stand 

9. When felling trees, fell at 90 degrees to the floodplain or use pinch points such as between standing live trees to minimize movement in 
the event of flooding. Leave trees fully intact without bucking to the extent possible, but reduce height above the floodplain by trimming 
lower limbs and relieving underpinned brush or tops. If slash is heavy, buck the first pass trees lower to the ground, then lock to the 
floodplain by layering larger pieces or whole trees on top. Use pinch points. High stumps are a good source of coarse woody debris 
and encouraged to be left high to better catch flood debris 

10. Where planting (PL) and conifer release (CR) are jointly prescribed use the released conifers to assist in establishing locations for 
additional overstory removal and planting

11. Do not cut or reduce the height of any “legacy” stump

Sanitation Spacing  

Sanitation spacing is the removal of any alder within 1.5 m of a target conifer. The treatment is to prevent damage to a target conifer from 

the whipping action of branches. Ss are especially vulnerable to leader breakage when hit by swaying branches. The treatment is to be 

universally applied and thus not specifically designated on project maps or as a listed treatment.

Planting  

Planting is prescribed for all sites where natural re-stocking of conifers is ≤300 sph. This includes all RVT4 polygons and areas within RVT3 

polygons where disbursed patches of RVT4 are found (Attachment 1). RVT3 sites having >100 sph but less than 300 sph should be 

considered for planting where conifer release efforts establish openings suitable for planting and where Ss or Cw are not adequately 

represented in the stand composition. Sites with ≥300 sph of advanced conifer regeneration are adequately stocked (see conifer release 

above) unless Ss or Cw are absent from the stand. 
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All sites prescribed for planting are heavily treed and require the removal of 

overstory trees in small patches to create canopy gaps. Certified fallers will be 

required (19 - 35 cm dbh trees). Within the gaps trees shall be planted in groups 

referred to as “clusters”, but depending on the site, a more “uniform” planting is 

acceptable provided all trees are clearly identified by browse shelters or stakes in 

order they can be found and brushed. Clusters and planting spots are to be 

located on sites suitable for conifer establishment. These may be limited in 

number and restricted in spatial distribution. They include raised portions of 

floodplains, hummocks, mounds, piles of decayed organic material such as old 

logging debris or flood deposited material. Areas around stumps and the stumps 

themselves are excellent sites. Both falling and planting crews will need 

instruction in identifying planting sites. Fallers will be the first to assess a suitable 

site making it critical fallers understand what makes a site suitable for planting. 

Once a site is identified the faller will develop the opening using faller choice and 

safety to determine which trees are removed. Openings are to be separated by 

leave strips. Leave strips may be thinned as in the Overstory (OT) treatment 

described below or left without thinning. Thinning will soften edges and make 

possible some under canopy planting. Planters should plant all available suitable 

planting sites within the prepared opening. 

Target stocking is 200 - 300 sph at free-to-grow. Riparian planting is the most 

risky of all silvicultural treatments due to intense brush competition which occurs 

under alder and increases dramatically after canopy removal. Brushing is 

essential for planned achievement of the target stocking. In the absence of 

brushing, planting success is left to chance and high mortalities can be expected. 

Even with good maintenance, losses can be considerable. Mortality values for Cw 

and Ss planted at Lost Shoe Creek, in Pacific Rim National Reserve, were 

obtained (Jessica Hutchinson, pers. comm.) to assist in establishing planting 

densities and inter-tree planting distances for this project. Stocking measured on February 24, 2010, at Lost Shoe Creek gave mortality 

values of 17% for Cw and 30% on Ss (over 2-growing seasons). Data show that nearly all trees that died were rated “poor” or in “fair” 

condition one-month after planting. All Cw were housed in browse protectors, Ss were not. It was anticipated lack of sheltering Ss would 

result in higher mortalities due to trees being lost under brush and brushers accidentally cutting trees with brushing saws. This appears to 

be the case. Planters were given a minimum inter-tree planting distance of 2.5 m. Plot densities in 8 plots (600 - 1900 sph) indicate inter-

tree distance varied from 2.47 to 4.39 m. Those distances gave excellent spatial variability between trees. Average stocking was 1,333 sph. 

Extrapolating mortality and assuming it declines over time, free-to-grow at Lost Shoe will be reached by Year 6 at a stocking of 400 to 550 

sph. Brushing must continue for mortality and height increments to remain favorable. When mortality values from other less directly 

comparable projects are substituted (50% in Year 1, followed by 30% in Year 2), Year 6 stocking drops to 230 - 300 sph which is the target 

stock for the project at free growing. These data support planting at Klanawa using the same inter-tree distances of 2.5 to 4.5 m.  Brushing 

will be essential for success and required to achieve Olympic Gold or Silver.  

The following apply when planting (PL): 
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Establishing Plantable Areas by Creating Gaps 

1. Create gaps by felling overstory alder

2. Felling requires certified fallers (anticipate alders 19-35 cm dbh)

3. Gap size may vary. Use terrain, number of residual conifers, availability of microsites, and safety for choosing the location of gaps. 
Smaller rather than larger gaps are preferred not-with-standing larger gaps will promote the best growing conditions. Recommended are 
gaps having dimensions ≤1.5 TL X ≤1.25 TL (45 X 38 m or 0.17 ha)

4. Gaps larger than 1.5 X 1.25 TL are acceptable if not clear-felled, ensure 40% or more full sunlight to planted trees

5. Leave standing timber between gaps. Width of retention is 
faller’s choice, but give consideration to 1/2 to 2/3 TL. 
When looking for what to leave select the least productive 
ground, bracket elk trails, or areas otherwise less suitable 
for planting. Leave strips may be thinned, see OT 
(Overstory Treatment) below  

6. Openings are to target plantable sites. On medium bench 
floodplains these are raised soils, hummocks, mounds or 
deposits noticeably elevated above the general floodplain 
soils. They include legacy stumps, or places where one or 
more conifers are already established. Such sites are 
referred to as “microsites”. At locations where some 
amount of these are present the faller should work to 
maximize their use as plantable area

7. Be aware the river channel is continually shifting and 
increasingly widened by bank loss. Where active erosion is 
taking place consider the alinement of banks and work to 
the outside of areas at high risk of further erosion. 
Elsewhere locate gaps as close to the river bank as 
possible. Big leaf Maple, western red cedar, Sitka spruce, 
western hemlock and balsam fir are trees that provide 
good to excellent bank support. Work gaps around these 
tree species to improve retention and allow good growth. 
Give particular attention to alder at risk of being torn out 
above and below these trees

8. Work a single canopy opening before moving on to the next gap site. Areas between gaps are to be separated by leave strips of timber 
which may be thinned or left untreated. See Overstory Treatment below. Leave areas need not be fully intact, corridors may be 
established between gaps resulting in a mosaic of shapes and sizes

9. When developing sites with natural conifer established, plan the falling pattern to avoid damage to the established trees. If the tree is an 
Ss, be absolutely certain damage will not occur. Do not fall any tree that poises a risk to an established natural Ss.  Damage often 
happens in the latter stages of gap cutting where canopies are more apt to hit a retained tree. Design falling patterns with this in mind

10.Elk are abundant. Avoid creating a canopy opening that encompasses a well-traveled elk trail. Try to keep trails contained within leave 
strips. To reduce elk browse damage consider to a falling pattern that discourages elk movement inside the opening. Laying logs in 
triangular or rectangular patterns that remain well-elevated (chest high) above ground will discourage movement. Stems only 0.3 m off 
the ground are not effective in preventing elk from browsing. Planters should not buck any such “exclosures”, but plant between them

11.Do not establish gaps over perennial wet depressions or in shallow soils over a restricting layer such as compacted alluvial gravels and 
cobbles where these make-up a significant portion of the opening. Retain as leave areas. Planting is not prescribed for low bench sites. 
Low benches are the first alluvial terrace above the annual high water mark that is vegetated with small alders and willow. They are also 
found on older lateral channel bars, in old-oxbows and channel meanders. They are frequently littered with flood debris. Maps 1-7 show 
most low-bench locations. Do not create gaps on low benches

Cluster Planting  

1. Plant in “clusters”. This method prepares microsites by removing all vegetation within an area that maximizes the plantable area but 
keeps trees within a defined group or “cluster”. Within the cluster plant to the inter-tree distance specified. Fit the size of the cluster to the  
microsite with the objective of having clusters contain from 3 to 10 trees. Clusters reduce brush competition, make trees easier to find, 
and minimize tree loss due to accidental damage when being brushed
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2. Microsites suitable for cluster locations include small humps of ground, raised soils, soils around old stumps and debris piles, partially 
decayed flood debris, and over-bank sediment deposits elevated above the general terrain. Clusters have no preconceived shape; allow 
the cluster to take full advantage of the microsite and select the best spots on the microsite.

3. Stumps sufficiently rotted are to be all planted. Use Ss for this purpose. Prepare stumps by making plunge cuts with a chainsaw to 
create a planting “pot” to which a shovel full or more of soil is added and a single tree planted

4. Do not plant trees in muddy, wet depressions, never plant in running water or heavy seepage, do not plant if soil depth is <30 cm, do not 
plant where wet-ground indicator plants such as skunk cabbage, small-flowered bullrush, common rush, reed grass are present     

5. Provide trees with an inter-tree distance of 2.5 to 4.5 m

6. Plant 3 to 10 trees per cluster. Number of trees depends on the shape and size of the microsite site

2. Space clusters using an inter-cluster distance of 4.0 m as measured by the distance between the two closest trees contained within an 
adjacent cluster

3. Utilize all plantable space within the gap to establish clusters. Total number of trees planted per gap depends on gap size and percent 
plantable area within the gap. Gaps should be located over the most favorable ground in order to maximize plantable area

4. Plant 615 or 1015 planting stock (0.4 - 0.6 m tall trees), with preference to the largest stock available

5. Fertilize each tree using any pellet or tea bag type fertilizer that is high in nitrogen and phosphate (2 X 10 grams)

6. Provide each tree with a 1 metre prepared planting spot that is grubbed free of competing roots, grubbing the entire cluster will reduce 
brush competition and give a longer interval of time between brushing episodes. This is not practical where clusters contain raised logs 
to help minimize elk browse

7. Ensure each tree is provided a minimum of 1 m cleared ground between the tree and outer edge of the brushed cluster 

 Time of Planting and Brushing  

1. Time of planting is not restricted along the outer coast. Ss mortality can be high if planted in dry soils and roots dry out

2. Maintain sites by brushing at a frequency sufficient to keep leaders above brush 

3. Replace trees that die after their first growing season. If mortality is high after Year 1 (30-50%), repeat the mortality survey in Year 2 and 
replace trees where necessary. Two seasons of monitoring and replacement should be sufficient to ensure adequate target stocking 

Preferred Tree Species

1. Recommended tree species for medium and high bench floodplains (10-09 site series) in the CWHvm1 are western red cedar (Cw), 
balsam fir (Bg), Sitka spruce (Ss) and black cottonwood (Ac)

2. Selection standards (MOF) do not recommend black cottonwood for the outer coast, but Ac is present in Treatment area 18, and some 
excellent planted Ac is present along Kootowis Creek on Kennedy Flats near Tofino. Ac is included in this prescription as an acceptable 
species for planting

3. Sitka spruce weevil is present in the Treatment area. Weevil damage was heaviest adjacent to a pole-sapling conifer plantation adjacent 
to Treatment Area 1b. Height growth was affected but the trees were still well-growing with full, wide, healthy crowns. Leader damage is 
a commercial forestry issue and not one that limits the use of Ss for riparian restoration. Deformed trees with irregular boles are 
acceptable trees in riparian areas. Spruce rivals all other conifers on riparian flats where it establishes wide, exceedingly buttressed 
rooting systems that retain large segments of bank. For this reason it is a preferred species when used as prescribed

4. Plant the following mix: Cw4, Ss4, Ba2; if Ac are available adjust mix to: Cw3, Ss3, Ba2, Ac2

5. Use weevil-resistant Ss stock

Elk Browse

1. Elk are abundant in the treatment area and will be attracted to the forage opportunities made possible by gaps and brushing. Small gaps 
separated by strips of retained alder offer good security cover making them attractive areas for elk to frequent. Accordingly, elk are 
expected to browse many of the openings created. While the large number of small openings created will spread the extent of browsing 
more widely, damage is expected and browse protection recommended for all western red cedar

2. Cedar is the favored browse for elk and deer. Grand fir is listed as being less attractive to elk which suggests Bg is equally less attractive 
as browse and would not require sheltering. Ss is typically not browsed by deer and likely not browsed by elk. Browse damage is usually 
greatest in the first and second-years of planting

3. In addition to browse protectors, fallers are encouraged to lay logs down in a manner that allows the logs to remain high off the ground, 
creating partial exclosures to elk. Logs low to the ground are not effective in preventing browse, but keeping logs high and minimizing 
bucking may help to prevent some damage 
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4. Various browse protectors are available. Synocast shelters in the large size will protect trees up to 1 m tall (2-3 growing seasons). 
Synocast protectors are inexpensive and easy to set up. Synocast shelters need to be removed by hand after use. Synocast shelters 
despite their shape need staking to prevent toppling. Cost is $0.35 per shelter (Outside Cowichan.com)

5. Freegrow tree shelters are a good option, but significantly more expensive than synocast shelters. Freegrow shelters have been shown in 
MOF trials to provided improved survival and growth of trees over synocast shelters (+14%, 94%, MOF, 2005). Freegrow shelters (http://
www.freegro.com/html/trial.htm#conifers) are available in 90 cm and 1.2 m models. Cost is $2.40 per shelter plus $0.75 for stakes. The 
company offers volume discounts. Shelters have to be removed otherwise tree will die from being girdled

6. Use of large planting stock (1015 and 615 seedlings) is recommended to help ensure trees more quickly reach a height where they are 
better able to withstand browse damage

7. Spring planting avoids the heaviest browse period. Planting as prescribed in clusters, on top of stumps, in debris piles and between 
felled alder will aid in reducing damage

Overstory Treatment (OT)
This treatment refers to selective thinning of alder in leave strips and elsewhere. Treatment is at the discretion of the faller. Leave strips may 

be left unaltered, but removing individual trees to increase light penetration into gaps, softening edges of gaps and removing trees that 

enhance the performance of other retained trees such as big leaf maple, cottonwood or conifers is encouraged. 

Working In or About Streams 

When working on the floodplain and near streams, back channels, and fishery-sensitive zones ensure best practices are followed with 

respect to fuel storage, fueling, and the entry of debris in watercourses. Minimize the amount of fuel in the work areas by taking only that 

needed to complete the work. Fuel tools a minimum of 10 m away from any stream whether dry or wet. When fueling, place a fuel 

absorbent pad beneath the machine to capture any spilled fuel. Over-filing and filling from 5-gallon containers result in the greatest spillage. 

Resist “topping-up” fuel tanks and oil reservoirs and use small fuel containers such as “day-tanks” to reduce fuel spillage. Always, wipe the 

saw clean of any residual fuel using the absorbent pad when fueling is complete. Contact WFP for requirements concerning use of 

biodegradable chain oil. When falling trees do so in the safest manner possible. Fall away from streams to the extent possible. Where falling 

toward streams is unavoidable due to severe lean or safety concerns place the tree at right angle or diagonal to the stream upstream of one 

or more natural pinch-points such as other trees, stumps or logs. Large, stable wood including alder benefits fish, but excess small debris 

can cause significant damage. Remove all small woody debris that enters a stream or any material that may be moved by stream flow such 

pieces of bucked logs. Place all debris removed from the stream at a location where it cannot be expected to re-enter the channel.  When 

locating clusters along the edges of the channel take into consideration bank stability and future re-alignments due erosion. Locate clusters 

close to the river edge only where stream banks are stable and not actively eroding or undercutting. In areas where banks are being 

aggressively eroded allow 5-m of ground between the active channel edge and location of clusters. Where tell-tale, semi-circular holes, or 

continuous segments of lost bank are present the inside boundary of the new gaps establishes a point where channel width is being 

adjusted. The new channel boundary will to continue to propagate in a downstream direction taking with it trees and bank shrubs that out 

of “alignment” relative to the new upstream boundaries. Likewise, the bank will re-adjust in an upstream direction in the same manner as 

nick-points migrate upstream. Keep planting and cluster work to the inside of the anticipated boundaries. When preparing clusters adjacent 

to the stream edge pile brush to the inside of the river.   

Effectiveness Monitoring - Data Requirements
Three permanent plots were established to assist post-treatment effectiveness monitoring (Attachments 2, 3, 4). Additional permanent plots  

should be established after gaps are cut and the sites planted. Recommended is a permanent plot in each of the primary treatment areas. 

Plots should be located in areas that are representative of the treatment. Provide GPS coordinates for all plots and stake plot centers with 

cedar stakes. 10 such plots are recommended. Collect the following data unless otherwise advised by WFP: gap size (estimate in meters or 
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tree lengths), orientation (e.g. E-W, S-N), locate plot relative to the gap (e.g. center position, on flat, near edge), crown closure (%, also be 

descriptive - fully shaded, partially shaded, etc.), planting density (use 5.64 m vegetation plot or larger), note total tree density including 

residuals, give planting mix (e.g. 6Cw3Ss), provide heights of all trees planted. Also recored or mark tree height on browse shelters if used. 

Comments should include any relevant information that will assist in evaluating the site in future years such as size relative to adjacent gaps,  

soils, age of overstory alder, drainage, distribution of clusters, other points of interest. Standard forestry forms are available for documenting 

information. Riparian assessment RVT forms are also adequate.

In addition to permanent plots give consideration to providing a total running inventory of the trees planted. This is not normally done, but 

has considerable benefit when assessing effectiveness over time and providing brushing crews with information on location and number of 

trees that require brushing. Establish the inventory by giving each cluster a unique object number and recording the number of trees planted 

by species within the cluster. Flag each tree and write on each the number of the cluster. Use alternate flagging colors to set clusters apart. 

GPS each cluster location.

Species at Risk
A review of current CDC listings for the treatment unit found no known occurrences of 

species at risk. However, a short distance upstream from the West Fork Klanawa on the 

East Klanawa, CDC lists the occurrence of Corydalis scouleri, Scouler’s corydalis, a 

Yellow listed BC herbaceous (flower) species and Oxalis oregana, redwood sorrel, a Blue 

listed BC herbaceous (flower) species. These rankings provide no legal protection in British 

Columbia, but by standards of care and best practice, activities are to avoid damage to 

these plants or their growing sites. At the point of occurrence for Scouler’s corydalis, twelve 

plants were found, but expect a much wider occurrence and potentially extending into the 

treatment areas as it grows in cool, moist, shady habitats adjacent to large and small 

streams. It grows in silty soils combined with coarser floodplain material on river terraces, 

islands and bottomlands (CDC). Redwood sorrel was found widespread over over a 900 

square metre area. Both plants are described as occurring in spruce, cedar and bigleaf 

maple which describes the mature stands located in the mapped area by CDC. 

Salmonberry, stink current, and red elderberry are associated species and present 

throughout the treatment area. 

Attachments
The following attachments are appended to this document:

Attachment 1. Prescription Summary Table 1.

Attachment 2. Maps 1-8. Polygon Locations and Boundaries

Attachment 3. Vegetation Plots
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Certification of Prescriptions
The prescriptions contained in this document are certified by V.A. Poulin, a Qualified Environmental Professional, on behalf of WRP. Mr. 

Poulin is a Registered Professional Biologist who specializes in riparian management, forest ecology, riparian silviculture, vegetation 

assessments, soil and erosion control, ecosystem restoration, fish stream classification and training workers on best management practices 

for operating in and around streams. He has completed riparian vegetation assessments for industry and government. Mr. Poulin mapped 

and field assessed the areas prescribed at Klanawa River. Work included visitation to the site, road and field traverse of the area. For more 

information on V.A. Poulin & Associates Ltd. please go to: www.poulinenvironmental.com.
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