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1. Introduction
The goal of the Bulkley River Bank Stabilization and Riparian Rehabilitation Project was
to re-establish a stand of native riparian zone plants immediately adjacent to the Bulkley
River. The role of these plants was three-fold: 1) protect the agricultural property from
further erosion; 2) recreate riparian habitat that fosters the natural reintroduction of
indigenous aquatic, semi-aquatic and terrestrial animal species; and 3) make the public
aware of environmentally alternative methods of dealing with river bank erosion and
agriculture land clearing in riparian areas.
The contract responsibilities of Wet'suwet'en Enterprises LTD (WEL) in the Bulkley
Bank Stabilization and Riparian Rehabilitation Project were to:
a) C u t a minimum of 2,670 one meter-long live willow cuttings.
b) C u t a minimum of 700 three meter-long cottonwood cuttings.
c) Tr a i n and monitor a crew in the cutting and storing of live willow and
cottonwood cuttings.
d) Inform community volunteers on two separate dates as to the nature of the
project and coordinate cuttings extraction and planting.
e) Supervise a crew and the Wittwer landowners in planting willow and
cottonwood cuttings into the riparian zone using excavator, shovels,
sledgehammer, and posthole digger.
f) Supervise a crew and Wittwer landowners in planting and brush matting
Spruce seedlings.
The project activities took place on the Wittwer Ranch in April and May, 2001. The
Wittwer Ranch is owned and operated by Eugene Wittwer and family and is located off
Lawson Rd. approximately four kilometers upstream from Telkwa, in northwest British
Columbia (Figure 1). The site for treatment was a (650m) strip of exposed and eroding
riverbank along the Bulkley River.
The land at the site was originally cleared for the rail town of Hubert in the early 1900's.
The land eventually became grazing land and has been maintained for agricultural
purposes till the present day.
In recent years extensive erosion has taken place at this site and large tracts of the
Wittwer Ranch have been lost to the river in flood events. Alternative methods to classic
riverbank armoring with rock were desirable due to the legal ramifications involved with
the possible negative downstream effects of armoring. Furthermore, the costs for
armoring would have been considerably higher than the costs involved with
bioengineering (river bank stabilization). A pilot project to demonstrate bioengineering
techniques to slow the rates of erosion while improving riparian habitat was implemented
by CFDC of Nadina, Wittwer family and Wet'suwet'en Enterprises LTD.
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Figure 1. Site location along the Bulkley River in Northwest British Columbia.
Scale 1:50,000. (Source Maps NTS 93L/10 and /11).
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2. P r e -work
An on site visit to the Wittwer property was conducted in April 2001 to determine cutting
stock, location of soaking ponds, nature of the river bank, accessibility of the site and
equipment availability. Our first concern was to determine the stage of spring
development for the Willow and Cottonwood. The speed of completion for the contract
would be determined by the stage of bud development since budding cutting stock meant
stored energy was being converted into bud growth with less energy available to new root
development. We found that the cutting stock had not started budding yet. Therefore our
chances for success would be greater. The Wittwer property contained many concentrated
patches of willow and cottonwood stock to be used for cuttings of the proper lengths and
diameters. The open grazing land provided easy access to the cutting patches with close
proximity to flooded soaking ponds located in a number of places along Helps creek and
the old CN rail water reservoirs adjacent to the rail line.
A visit to the riverbank determined that there was approximately one meter of un-melted
ice and snow and no planting would be possible until the bank was clear. We determined
that we could commence with the cutting extraction and soak the cuttings for the required
ten days or until the bank would be available for planting.
We were further concerned with the height of the bank in most places and the nature of
the silty and sandy soil. The height of the bank was two to three meters and the following
pre-work discussions ensued: 1) the ability of the excavator to reach down into the bank;
2) safety of the excavator operator due to bank stability; 3) safety of the crew with limited
visibility; and 4) environmental liability issues that arise from machine work in the
riparian zone. These concerns were addressed in consecutive order: 1) the excavator was
a Hitachi 270 and with extended reach could access the lower bank; 2) the. Hitachi 270
excavator had a wide track and could efficiently distributed its weight in order to
maintain balance. The operator was to always be mindful of the bank giving way and
would be required to pull back when necessary; 3) the crew would be synchronized to
stand in view of the excavator operator with "hi-vis" vests and hats before and after
excavation of each planting dig. No movement of the planting crew would take place
until the excavator operator provided some indication it was safe to proceed; 4) A permit
for machine work "in and about a stream" was attained from the Water Management
Branch of British Columbia. Fisheries and Oceans Canada also granted permission for
this project. Permits are required both to inform regulatory agencies and to avoid fines in
case of infractions within the riparian zone.
The planting site was accessible either by road or over the pasturelands throughout the
property. Everything required for the completion of the project (cuttings, soaking ponds,
equipment and equipment storage) was on the Wittwer property.
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3. Equipment
Cuttings:
In order to complete the required tasks for cutting, WEL used pruning shears, hand
clippers and chainsaws. Although CFDC of Nadina donated pruning shears and hand
clippers, some additional equipment was purchased to improve field crew efficiency. It
was found that upgrading to commercial grade pruning shears increased cutting
productivity by thirty percent compared to the lower grade pruning shears used in
previous projects. Chainsaws were used to fell and buck the larger willow and
cottonwood. Smaller willow and cottonwood were clipped to size with pruning shears
and smaller branchlets were removed with hand clippers. Other cutting tools such as
axes, handsaws and sandviks were inefficient.
Excavator Planting:
The Hitachi 270 excavator, provided by the Wittwer landowners, was used for the live
gravel bar staking in the lower bank and palisade construction in the upper bank in order
to dig through gravel and cobble soil to groundwater.
Hand Planting:
The following species: Willow (Salix spp..), red osier dogwood (Cornus stolonifera),
black twinberry (Lonicera invloucrata), prickly rose (Rosa acicularis), spruce (Picea
hybrid) and black cottonwood (Populus balsamifera) were planted by hand in and
amongst the palisade for biodiversity. Shovels and pounding bars were used to create a
hole for the cuttings. At times, cuttings were hammered deeper with a sledgehammer.
The tops were later clipped to a length of 15 centimetres. This was to prevent desiccation
of the cuttings and the dislodging of the cuttings due to floodwater debris.
Transporting Willow cuttings:
Initially, Willow and red osier dogwood bundles were transported from the cutting
patches to the soaking ponds with the farm tractor and a modified gravel box trailer. The
first soaking pond was wide, deep and muddy and the modified gravel box trailer had a
higher ground clearance with larger tires. When a smaller pond with solid bank access
was found, the tractor and flat deck hay-trailer was used for transport since more bundles
could be transported. Transport from the soaking ponds to the riverbanks for planting was
conducted using the 4wheel drive pickup. It was found to be more suited for transport at
that time since the weather was much warmer and drier as desiccation of the cuttings
would have occurred with larger stacks of bundles exposed for extended periods during
the day.
Transporting Cottonwood cuttings:
The cottonwood cuttings were transported with the Wittwer's larger Allis-Chalmers 8050
tractor from the surrounding cottonwood stand, after cut to length, and later transported
from the soaking ponds to the river bank for planting (although the carrying capacity of
the larger tractor was a meager 20-30 cottonwood cuttings per load, this was the best
method for transport since the cottonwood cuttings were waterlogged and heavy, and
would be too heavy to transport in larger numbers). The riverbank planting area was
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within 300 meters of the soaking ponds and production only suffered minimal down time.
Another reason for the use of the larger Allis-Chalmers 8050 tractor was to create fresh
road access to the soaking ponds. The new unpacked road was not suited for the tractor
and hay-trailer.
4. Stake Collection
Willow cutting began on the eastern border of the Wittwer property. The cuttings were
approximately one meter in length by three centimeters in diameter and cut and tied into
bundles of twenty. The tools used were mainly pruning shears for cutting the pieces to
size and hand clippers to cut off the smaller branches and branchlets. To increase the
efficiency of willow gathering, the Wittwers felled the taller willows with chainsaws so
the crew could access desirable cuttings in the upper canopy of the larger willows.
Willow bundles were initially transported to ponds twice a day: before lunch and before
the end of each day. Later on, willow bundles were generally transported once a day
since the weather was cool and moist and there was plenty of snow to stack the bundles
onto. On certain days, bundles were not transported to the soaking ponds and it was
necessary to pack the bundles in available snow patches and cover them with tarps to
avoid desiccation. Bundles were not left for more than a day before soaking.
Crew members tried other tools for cutting collection including sandviks, saws, and axes.
These were all found to be useful, but not as efficient as the pruning shears, since great
care must be taken to prevent damage to the cuttings. The crew found pruning shears to
be the most effective tool used for willow cuttings and stopped using other tools
altogether.
Only one pruning shear out of the five pruning shears was of commercial grade quality.
The commercial grade shear was found to be more efficient than the lower grade shears.
The following is a list of problems with lower grade models:
1) Pruning blades loosened over time and created a gap between the blades.
Extra time was spent clipping the cuttings since a hinge was created due to the
gap between the blades.
2) There was no mechanism to dampen the handles from snapping together as
both hands levered together. Therefore knuckles would rap together and cause
excruciating pain. This would prevent workers from applying more cutting
leverage due to fear of pain on the knuckles.
3) Some handles were of poor quality and would bend.
Although these lower grade models are cheaper, these models are not intended for
continuous use, and are designed more for weekend gardeners, who might use them
occasionally. Since production is greater with commercial grade shears, WEL suggests
that similar projects in the future, would be more efficient by budgeting for these
commercial grade shears at the start of the project:
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5. Cottonwood Collection for the Live Palisade

bib

Cottonwood was collected adjacent to the old water reservoirs created by CN rail many
years previous. Exposed mineral soil and water over the 300m X 100m site were the main
elements for growth of the proper sized cottonwood stand. These trees were on average
ten to fifteen meters high with an average ten to twenty centimeter diameters at the butt.
Experienced and qualified fallers felled the trees. Once on the ground, the trees were
bucked to three to four meter lengths. Smaller branches were pruned from the tree by the
rest of the crew. In addition, top branches of desirable size were cut to one-meter lengths
and bundled. Approximately twenty to thirty Cottonwood cuttings were loaded by hand
onto the teeth and bucket of the Wittwer tractor and hauled to the nearest reservoir pond.
Manfred Wittwer operated the tractor. Crewmembers spread the Cottonwood cuttings
evenly throughout the shallow ponds by hand, so that each piece would be submerged in
the water and less exposed to air-drying. A total of 1190 Cottonwood cuttings were cut
and stored. It took three days to cut and soak the cottonwood cuttings. The cottonwood
soaked in the ponds from 14 to 21 days before planting.
6. L i v e Gravel Bar Staking
On Tuesday May 1st, 2001 after leaving the willow stakes to soak in various ponds,
planting of the lower bank started using basic live gravel bar staking techniques. For
more information on methods for live gravel bar staking see section 2.2 in (Polster, 2000)
(References Cited). Willow stakes were extracted from the ponds by hand and
transported by pick-up truck to the riverbank. Planting began farthest downstream on the
site and continued to the upstream end of the site. Trucks were parked parallel to the river
on the far side of the excavator (away from the river) so that they could be driven along
and in order to ensure a constant supply of stakes to the planting cycle. The excavator
stabilized itself on the flat edge of the upper bank and extended its arm to the lower bank
at a 30 to 90 degree angle from the bank facing downstream. The excavator situated itself
with its tracks parallel to the river and backed itself upstream as each spot was planted.
Crewmembers would carry the bundles to the edge of the bank where other crewmembers
would place the stakes into the crevasse created from the excavator bucket as it dug into
the lower bank. As the bucket dug into the bank and lifted it created a crevasse
approximately 0.25-0.75meters wide. Approximately ten to twelve cuttings were placed
into each "crevasse" and the bucket lifted, allowing dirt to fill in the "crevasse". About
2/3 of each cutting was planted into each "crevasse". For any "crevasses" not properly
filled, the back of the bucket pushed more dirt onto the cuttings. The cuttings were
planted facing downstream, and the tops were clipped to a length of 15cm to minimize
floodwater debris from dislodging the stakes at high water. The cuttings were planted
approximately sixty centimeters apart (the excavator holes were approximately 60cm
apart) in a zigzag pattern along the length of the 650-metre bank in order to evenly
distribute their growth and better armor the bank from erosion. Because we cut more
cuttings than expected, we placed them 10cm apart, which is slightly closer than
originally proposed.
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7. L i v e Palisade Planting
Planting of the live palisade with three-meter long cottonwood cuttings commenced on
Friday May 4th, 2001. Planting started at the end farthest downstream along the site and
worked upstream. Approximately 20-30 Cottonwood cuttings were transported per load.
The large cuttings were transported from the old CN rail water reservoirs used for
soaking to the site using the large Allis-Chalmers 8050 tractor with a front-end bucket
and teeth. It was felt, that the large Allis-Chalmers 8050 tractor was the best method of
transport, because the cottonwood cuttings were waterlogged and heavy after 10 days of
soaking Furthermore, trucks could not easily drive on the freshly dug road and tractor
trailers could not easily turn around. The excavator was used to dig trenches
approximately 4-6 meters in length (the extent of the excavators reach) and 2.5 to 3
meters deep in order to allow root growth in the water table. For more information on the
methods for planting live palisades, see section 2.1 Draft (Polster, 2000) (References
Cited). Each strip of trench was parallel to the river and from 1.5 to 3 meters from the
bank edge in a staggered pattern. The Cottonwood cuttings were placed into the trenches
by crewmembers either straight up or at an angle depending on length of Cottonwood
cutting and depth of trench so that 20 to 100 centimeters would be exposed after burial.
Cottonwood cuttings were planted deep into the ground, with little open exposure to limit
moisture loss and allow roots access to ground water in the hot dry months. Several large
willow stakes were planted along with the cottonwood during the construction of the
palisade. Smaller willow, red osier dogwood, prickly rose and black twinberry were also
planted within several meters of the palisade to re-create a biodiverse riparian
environment. Pounding bars were used to make the holes and a sledgehammer was used
at times to force the cuttings 60-80cm into the ground.
8. Spruce Planting
The final phase of the project involved planting spruce seedlings. Spruce was planted to
help re-establish the plant community found in the riparian zone of this part of the
Bulkley River. After several decades, the spruce will grow to provide shade, and
eventually will contribute coarse woody debris to the river channel.
270 spruce plugs were planted three to five meters "inland" from the cottonwood palisade
along the 600-meter site. The plugs were planted starting at the downstream end of the
site on the evening of May 8 using standard tree planting shovels. To help determine
what factors contribute most to growth and survival rates of the spruce, the seedlings
were planted under varying conditions as follows:

1) 0 to 500 meters
• 1 8 2 trees were planted 2 to 3 meters apart in a zigzag fashion.
• T h e first 150 trees were planted in tilled soil.
• Fertilizer "tea bags" were placed approximately 5 cm below every 3rd
plug. Fertilizer treated sites were marked with a piece of pink flagging
tape held in place by a rock.
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• 9 0 cm by 90 cm thin plastic "Brush Blankets" were placed around one
randomly chosen tree for every 3 trees planted to provide protection
from competing vegetation. The brush blankets were held in place
using stones, rather than metal staples to avoid future problems of
staples catching in farm equipment of being consumed by cattle.
2) 500-600 meters
• 8 8 trees were planted in a zigzag pattern 1.5 meters apart on untilled
soil
• N o fertilizer tea bags
• 9 0 cm by 90 cm thin plastic "Brush Blankets" were placed around one
randomly chosen tree for every 3 trees and held in place with stones.

1

Twelve weeks after planting, a site visit determined that the spruces were growing well.
No dead spruces were noted during random checks. Many spruce had 15 cm of new
growth and some had as much as 22 cm of growth. Initial observations indicated, that the
brush blankets significantly reduced vegetation growth, immediately next to the spruce.
However, some vegetation pierced the brush blankets or grew through the central hole in
the mat into which the spruce sapling had been planted. The difference in growth rates
among the various prescriptions was not determined this year.
9. Project Success
The overall success of this project may be measured in a number of ways. The most
obvious would be in numbers of willow and cottonwood cuttings planted by the end of
the contract. Because of the late start and reduced funding, it was expected, that
Wet'suwet'en Enterprises Ltd. would only be able to produce 3,370 total cuttings. By the
end of the contract, Wet'suwet'en Enterprises Ltd. had produced 10,880 total cuttings
(Table 2). In effect, expected production was almost tripled, and the entire site was totally
planted.
Table 1. Summary of total cuttings expected for this contract and the total number
of cuttings harvested and planted by the end of the contract.
Species

Description

lm X 3cm, for live gravel bar staking
(2.5-3m)
X (5-15cm), for palisade
Willow
Cottonwood lm X 3cm, for live gravel bar staking
Cottonwood (2.5-3m) X (5-15cm), for palisade
lm X 3cm, for live gravel bar staking.
Dogwood
lm X 3cm, for planting in and around
Twinberry
palisade.
Prickly Rose lm X 3cm, for planting in and about
palisade.
For planting 2-5m
Spruce
Willow

TOTAL

Contract
expectations
2,670

700

Contract
deliverables
7,100
320
1,540
1,190
260
50
150

3,370

270
10,880
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During a visit to the site on July 31, 2001, the following estimates for successful growth
were noted:
• W i l l o w growth and survival along the riverbank was 80-90%. Willows higher on
the bank had grown more due to longer emergence from the river water following
high flows.
• Cottonwood growth in palisades on top of the riverbank was 90-95%. Shoots
were as high as one meter.
• W i l l o w survival in and around palisades was 70-75%.
• P r i c k l y Rose survival adjacent to palisades was 30-40%.
• R e d Osier dogwood survival adjacent to the palisades was 60-70%.
• Tw i n b e r r y survival adjacent to the palisades was 50%.
Success for Wet'suwet'en Enterprises Ltd. is specifically measured in the development of
longer-term employment and exposure to alternative forms of riparian work for capacity
development. Both these objectives were met, in that four employees were able to almost
triple expected production and remain employed for seventeen days, rather than the total
seven days expected for a larger crew of ten. In addition, all WEL employees had never
completed watershed restoration work before and had learned important lessons in
riverbank protection and coordination of individual efforts, toward the proper completion
of such projects. Wet'suwet'en Enterprises Ltd. used this project to develop a template
for company success throughout the year, by implementing the following four general
policies:
1. F u l l on-site supervision of projects by knowledgeable individuals, which are
willing to work with the employees.
2. Employment agreements, that outline the rules of conduct, expected throughout
employment.
3. Intensive pre-work meetings, to re-outline the employment agreement, and outline
expectations within each contract.
4. Reward incentives, to reward workers for increased productivity and quality.
Other measures of success for Wet'suwet'en Enterprises Ltd. include proven ability to
manage and coordinate the completion of watershed restoration work.
The greatest success can be measured in the positive relationship that Wet'suwet'en
Enterprises Ltd. developed with its employees, Community Futures Development
Corporation of Nadina, the Wittwer landowners and the large ranching community.
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10. Concluding Remarks
In the few weeks that Wet'suwet'en Enterprises Ltd. worked on this project, production
and quality of work were completed to higher levels than expected, due to the following
reasons:
• Coordination of the overall Riverbank stabilization project by the Community
Futures Development Corporation of Nadina.
• T h e personal interest, hard work and incentive of individuals in Community
Futures, the Wittwer family and Wet'suwet'en Enterprises Ltd.
• D o n a t i o n of time and efforts by numerous community volunteers.
• Continuous communication between CFDC, Wittwer family and Wet'suwet'en
Enterprises Ltd.
• D o n a t i o n of time, equipment and access to property resources by the Wittwer
family
• Management and coordination of Wet'suwet'en workers with on-site supervision,
employment agreements, pre-work meetings and bonus incentives
• Learning the use of tools and mechanized equipment such as commercial grade
pruning shears, Hitachi 270 excavator and farm tractors.
A summary of the project timeline is found in table 2.
Table 2. Chronological Record of Events
Date
April 5, 2001
April 12-April 17, 2001
April 18-April 20, 2001
. May 1-May 3, 2001
-May 4-May 8, 2001
May 9, 2001
April 21 & May 6, 2001
Total

Event
Pre-work
Willow, Dogwood, Prickly Rose and Twinberry
collection for live gravel bar staking.
Cottonwood collection for live palisade planting.
Live gravel bar staking of Willow, Dogwood, Prickly
Rose and Twinberry cuttings.
Live palisade planting of cottonwood cuttings.
Planting Spruce.
Volunteer collection & planting of live gravel bar
staking and live palisade.

# Days.
1
5
3
3
7
1
2
22
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Photo 1. Project site looking upstream. The depth of the snow (lmeter), delayed planting
until the snow melted.

Photo 2. Photo of the site looking downstream.
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Photo 3. Gordon Green cutting willow stakes (3+ cm in diameter) to approximately 1meter lengths. He is using a pruning sheer to clip the cuttings to size and a hand sheer to
clip any branchlettes.
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Photo 4. Herb Naziel tying willow cuttings into bundles of 20.
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Photo 5. Eugene Wittwer tying bundles of larger willow cuttings that he has just cut with
the chainsaw. Taller willow was cut down with the chainsaw to increase productivity and
allow access to upper branches.
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Photo 6. Willow bundles were packed in available spring snow and covered for
protection from the sun until transport to soaking ponds the following day.
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Photo 7. John Wilson and Herb Naziel packing their willow bundles for the night.
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Photo 8. A large flatbed-haying trailer was used to transport a full day's worth of willow
cuttings to the soaking ponds.

Photo 9. Bundles of willow soaking in one of the many ponds.
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Photo 10. Approximately 20-30 cottonwood cuttings were loaded onto the AllisChalmers 8050 farm tractor for transport to the soaking ponds.
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Photo 11. Two teeth (lmeter long) were welded onto the base of the tractor bucket. These
teeth create a platform for transport of the larger cottonwood cuttings.
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Photo 12. Cottonwood cuttings soaking in one of the ponds adjacent to the CN rail-line.

Photo 13. The crew is loading cottonwood cuttings onto the tractor for transport to the
planting site.
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Photo 14. Willow cuttings and cottonwood cuttings were transported to the site with the
Allis-Chalmers 8050 tractor and a 4X4 pickup truck.

MOO

AD

e.
Photo 15. Hitachi 270 excavator planting the lower bank (looking upstream). Notice the
downstream angle and extended reach of the excavator arm.
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Photo 16. The Hitachi 270 excavator bucket is digging a crevasse for planting. About 2/3
of each cutting was buried. The angle of the slit is approximately 30-45 degrees to the
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Photo 17. Approximately ten to twelve willow cuttings were placed into each crevasse.
The cuttings were placed at a downstream angle to prevent dislodging by debris during
high flows.
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Photo 18. Live gravel bar staking of the lower bank using an excavator (looking
upstream).
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Photo 19 & 20. Lower bank after planting (looking downstream). Tops were clipped to
approximately 15 centimeters with pruning shears to prevent desiccation. Spaces
between cuttings that were not fully backfilled by the excavator were later filled in with
shovels.
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Photos 21 & 22. The palisade was constructed with the Hitachi 270 excavator. Trenches
were placed 1.5-3 meters from the edge of the bank. Each trench was 2.5 - 3.0 meters
deep to try to reach groundwater. Cottonwood cuttings were placed in the trenches by
hand and backfilled with the excavator.
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Photo 23 & 24. The sharper end of the pounding bars was used to create holes for
planting smaller willow, red osier dogwood, prickly rose and black twinberry amongst
the cottonwood cuttings in the palisade. The center pounding bar (crowbar) was found to
be the best for ground penetration because of the smooth conical tip.
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Photos 25 & 26. Among the palisade, smaller cuttings were placed into holes created by
pounding bars (crowbars) and pounded further into the ground with a sledgehammer (if
necessary).
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Photo 27. Spruce seedlings were planted 3-5 meters "inland" from the cottonwood
palisade. They were planted 2-3 meters apart in a zigzag pattern. Brush blanket (90cm X
90cm) were randomly placed around certain trees to reduce the growth of competing
vegetation.
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Photo 28. Lower bank on July 31, 2001, looking upstream. Notice the advanced growth
of the willow on the upper bank. Willow that was immersed below the high water flows
was stunted and willow above the water line sprouted more vigorously.

Photo 29. On July 31, 2001, 80-90% of the willow that was higher on the bank shows
signs of leaf and bud development.
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Photo 30. By July 31, 2001 the cottonwood palisade had developed sprouts and leaves
that overtopped most of the competing vegetation.

Photo 31. By July 31, 2001 some of the larger cottonwood cuttings had grown by more
than a meter in height.
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Photo 32. It took the efforts of both Wet'suwet'en Enterprises Ltd. and members of the
Wittwer family to complete the project. Pictures from left to right (back row): Peter Basil,
Gordon Green, John Wilson, Eric Muller, Herb Naziel, Sarah Wittwer, Manfred Wittwer,
Alfred Wittwer, Eugene Wittwer. Pictures from left to right (front row): Yannick
Wittwer, Belinda Wittwer. Additional volunteers and CFDC Nadina staff are not
included in the photos.

APPENDIX 1: LABOUR HOURS

APPENDIX I L A B O U R HOURS
Project: Bulklev River Bank Stabilization
Completed by: Eric Muller
TOTAL
PAID
HOURS
40

21-Apr-01
30-Apr-01

For Month: April & May 2001

Compnsing of (in hours)*
Regu-Displ-First Yo u t h W o m lar a c e d N a t ' n
e
n
Fish
Work
8
40

Vo l u - C o n t r i b
nteer u t ' n inkind
19

Willow Cutting

40

8

40

40

8

40

26

Willow Cutting

40

8

40

22

Willow Cutting

40

8

40

9

Willow Cutting

40

8

40

7

Cottonwood Cutting

40

8

40

12

Cottonwood Cutting

40

8

40

10

Cottonwood Cutting

22

Willow Cutting
Volunteer Day

Willow Cutting

0
40

32
8

40

8

Gravel Bar Staking

8

40

10

Gravel Bar Staking

20

20

0.5

10

Gravel Bar Staking

20

20

0.5

20 .

Live David,'

26

Live Palin&
Volunteer Day

13

Live Palisade

21

Live Palisnrie &
Planting Spruce

16

Live Palisade

10

Clean-up of site

24

Report Writing &
Editing

32

11-Nov-01
12-Nov-01
29-Jan-01

Other Hours
Coments

20

20

16

16

16

16

24

24

0.5
9

*PLEASE NOTE THAT WORKERS HOURS CAN GO IN MORE THAN ONE CATEGORY SO WILL
NOT NECESSARILY ADD UP TO 'TOTAL PAID HOURS'
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APPENDIX 2: NEWSPAPER CLIPPINGS AND MAGAZINE ARTICLE
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Protecting river banks
A watershed restoration
project to slow the effects of
river erosion near Telkwa
will see five varieties o f
native v e g e t a t i o n
transplanted along a section
of barren bank.
Metre-long cuttings of red
osier dogwood, willow, wild
prickly rose, cottonwood
and twin berry were taken
from the Wittwer family
property on A p r i l 21 and
will b e planted along a
nearby stretch o f hank.
Members o f the Wittwer
family, w h o l i v e o n a n d
own land in the area, helped
out w i t h t h e c u t t i n g s
collection and were also
joined by a few volunteers
from the local community.
"lt was actually a really
productive day," noted site

.16

si

R E S T O R AT I O N :
Above, Eric Muller
takes some cuttings
from one of the area's
native species. At left,
one of the Wittwer
family members and
landowners, Manfred
Wittwer, bundles a
collection of cuttings.
News photo
by Jana Makar

a

supervisor Eric Muller. "We
bundled more than I thought
we would."
By t h e e n d o f t h e
morning, the small group
had accumulated around 500
cuttings o f the area's five
main species.
The next step will be to
plant the cuttings along the
bank. closest to the river so
as to better hold the soil and
dirt in place, Muller said.
"The river still has the
power t o d o whatever i t
wants t o do. but this will
slow it down.- he said.
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L.B. Paving Ltd. would like to thank all of the people thAtopped by our
black top hockey rink at the Smithers Trade show and tesiet their hockey
skill. At twenty-five cents for three shots at our goalie. L.B...Pavin2 was
able to raise 5216.50 for the Smithers Municipal Library. and had 264
contestants score and enter a draw for prizes. Sho6M abox'tr. left to right.
are the winners of our draw: DavidVolkan, Koho hockey nick, Ali
Michell. Nike basketball. Bobby Jo Love. Razor scooter. Creiackson
librarian, accepting cash donation from Gary Pittman. manager of L.B.
Paving Ltd. Missing from photo is Katelyn Bolster,, winner. of:a Koho
hockey stick.
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BioLenghteeringproject protects shorelin
"It i s n ' t s o m u c h
move it again," he noted.
stopping erosion, it's about
Left .unaddressed, - the
bringing the erosion t o its
rushing waters of. the river
natural state," he explained
would continue• tO•Istrip
at the site last week.
Eugen Wittwer has lost away the lining banks.
The technique is called
However, an innovative
about ,20 feet o f land in the
bio-engineering and features
seven .years he's lived o n form of bank stabilization is
a t w o -tiered approach t o
Lawson Road and farmed the basis f o r a restoration
stabilizing the bank.
pilot project taking place on
IMO alongside the eroding waters
The first part, gravel bar
the Wittwer's land.'
of the Bulkley River. , _
Using live material rather • staking, involves planting
A telephone pole, ' k m
rows o f w i l l o w cuttings
sitting mere feet away from than rock or rip rap is a key
the current bankside, had to component to the initiative,• _with gravel into the bank.
Once t h e w i l l o w s s t a r t
be moved 15 feet back from says Watershed Stewardship
growing, the drag from the
Coordinator Greg Tamblyn,
the receding bank in 1997.
leaves and stems o f the
"We were told last year who has been overseeing the
vegetation w i l l a c t u a l l y
that we'd probably have to project.
have an effect o f slowing
the river down. I t will also
present a better opportunity
for sediment to settle along
the river's side, building up
the bank.
•The second component of
the project is to build live
pallisades. A three-metre
deep trench i s being dug
•••-about three metres b a c k
from t h e bank, Ta m b l y n
explained, the excavator at
--;:work behind h i m a s h e
spoke.
Cottonwood stakes, about
-.three metres long by 15 to
20 centimetres in diameter,
ulna
are planted in the trench.
"When they grow, they
'will form a barrier along the
.• bank t o l i m i t e r o s i o n , "
Tamblyn said.
Around that barrier they
•have planted cuttings o f
willows, red osier, b l a c k
twinberry and prickly rose.
These additional cuttings
will m a i n t a i n t h e
News photo by Jana Makar
biodiversity t h a t w o u l d
RESTORATION: G r e g Tamblyn (left) helps build
normally be present i n the
riparian zone. Tamblyn said.
the cottonwood pallisades w i t h H e r b N a z i e l a n d
It's t h e f i r s t t i m e a
Gordon Green of the Wet'suwet'en Enterprises crew.
By Jana Makar The Interior News

technique like this has been
used in the area, he noted.
Fisheries R e n e w a l B . C .
(FsRBC) i s f u n d i n g t h e
pilot p r o j e c t , a n d t h e
administrator f o r t h e
contract i s N a d i n a
Community Futures. T h e
work h a s b e e n s t i b contracted to Wet'suwet'en
,Enterprises, t h e economic
arm o f the O ff i c e o f the
13,Yst'.suyiet"en _Hereditary.
".t hiefs.' Partners i n t h e
iiroject include the Regional
• District of Bulkley Nechako
and t h e B u l k l e y Va l l e y
Cattleman's Association.
-The Department of Fisheries
and O c e a n s h a s a l s o
approved the initiative as a
pilot project.
The s u p p o r t o f t h e
Wittwers has been the main
backbench t o t h e project,
Tamblyn noted.
"They have been one o f
the keys to the success o f
this project," he said, citing
the Wittwer brothers' hours
of donated manpower and
equipment as an example.
"Without t h e i r k e e n
support, i t p r o b a b l y
wouldn't have happened."
The bank erosion wasn't
something t h a t c o u l d b e
ignored, s a i d E u g e n ' s
brother Manfred.
Sometimes, w h e n t h e
water table is at its highest,
the r i v e r w i l l o f t e n even
spill over to flood the field
area closest to the bank, he
noted. There are other river
sections on their land which
are slowly eroding, but this
particular s p o t w a s t h e
worst, he said.
"We haven't lost as much

as in this hayfield," he said.
The bankside trench will
stretch f o r a b o u t 6 0 0
metres. The week earlier, a
volunteer day and a crew
from W e t ' s u w e t ' e n
Enterprises cut a total o f
about 9 , 0 0 0 s t a k e s o f
willow, cottonwood, r e d
osier, prickly rose and black
twinberry. I n . addition t o
that, a b o u t 1 , 2 0 0 l a r g e r
stakes _of. cottonwood were
cut to build the pallisades.
Spruce trees will add to
the biodiversity element o f
the p r o j e c t thanks t o a
donation o f 300 trees from
PRT S u m m i t N u r s e r y.
Chris S c h i p p e r s a l s o
assisted in the final stage of
the project, donating h i s
time a n d u s e o f a n
excavator.
The plan, Tamblyn said,
is t o come back once o r
twice a year to take photos
of the site and monitor the
growth of the trees.
This t y p e o f b a n k
stabilization h a s b e e n
popular o n Va n c o u v e r
Island, using willows, as
well as along the Salmon
River in Salmon Arm.
"In Vancouver Island, you
could see the effects within
a year o r t w o , " Tamblyn
said. "We w i l l see growth
by the end o f the summer,
but i n terms o f seeing a
large willow stand along the
river bank, i t w i l l take a
couple of years."
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Members of the Wittwer family were
seriously concerned when they found
the Bulkley River was washing away one
of their hay fields at the astonishing rate
of nearly 1 metre (3 feet) per year. The
field, which i s easily seen from t h e
lookout halfway between Telkwa and
Quick on Highway 16, was part of the
Hilton Morris Ranch that the Wittwer
family purchased in 1994 following their
move from Switzerland. The Wittwers
knew the solution to the erosion along
their hayfield required the involvement
and consensus of several agencies from
various levels of government.
Val F e h r, C o m m u n i t y Services
Coordinator for the Regional District of
Bulkley—Nechako (with $2,000 of "grantin-aid" funds from Rural Area A Director,
Harold Kerr,) w a s able to bring David
Polster o f P o l s t e r Environmental
Services in Duncan, to the Bulkley Valley
to assess three areas of concern along
the Bulkley River, including the Wittwer's
hay field. Fehr, in conjunction with Greg
Tamblyn o f C o m m u n i t y F u t u r e s
Development Corporation o f Nadina,
initiated a meeting t h a t included
representatives from local, provincial
and federal governments, interested
landowners along the river and David
Polster. O n a cold day in December,
2000, the group, bundled up in warm
clothes, hiked along the river at the three
sites where erosion is taking away land.
The group included:

Thepalisade planting along the Bulkley River at the Wittwer family ranch.

ASKYOUR
VETERINARIA

David Polster, Polster Environmental
Services

•

Val Fehr, Community Services
Coordinator (Regional District of
Bulkley-Nechako)
Al McCracken, Director, Community
Futures Development Corporation of
Nadina
Greg Tamblyn, Watershed Stewardship
Coordinator, (CFDC Nadina)
Harold Kerr, Rural Area A Director,
(Regional District of Bulkley-Nechako)
Patti Menning, Habitat Auxiliary, and
Tom Pendray, Habitat Biologist,
Department of Fisheries and Oceans
Monty Miedriech (MOE), now Ministry
of Water, Land and Air Protection
Jessica Chaplin, Aquatic Biologist,
(McElhanney Consulting Services Ltd).
Carla and Phil Burton, Symbios
Research and Restoration
At Houston the group was joined by
Bob Weselowski from the District o f
Houston and by Eugen Wittwer when
the group stopped at the Wittwer ranch.
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Calf Table
Gates

Range Panels, shown with General Purpose Headgate,
allow for easy set-up on uneven ground and also allow
for connection to other panels with 1 5/8" OD or less.

Gates available in a
variety of sizes from 4' to
18' lengths

Displayed & Av a i l a b l e At:
Reimer Ranching Supplies - Vanderhoof 1-800-899-8033

www. h c o r n
A meeting followed that evening with
a review of the site visits and Polster
gave his recommendations. His recommendation for the Wittwer property was
a bio-engineering project (using plants
to hold the bank structure) rather than
rip-rap. A bio-engineering project would
see the restoration of approximately 600
metres (close to 2,000 ft) o f the river
bank along the Wittwer land.
The Department o f Fisheries and
Oceans approved it as a pilot project
and Fisheries Renewal B C provided
$16,500 i n funding. T h e Wa t e r
Management Branch of the Ministry for
Water, Land and Air Protection (formerly
Ministry o f t h e Environment) g a v e
permission for work to be done within
the stream channel and t h e Bulkley
Valley Cattle-men provided a letter of
support f o r t h e project. Community
Futures Develop-meat Corporation o f
Nadina administered the contract with
Watershed Stewardship Coordinator,
Greg Tamblyn, overseeing the project.
Fieldwork w a s c o n d u c t e d b y a
Wet'suwet'en c r e w , h i r e d a n d
supervised b y E r i c M u l l e r o f
Wet'suwet'en Enterprises.
Initially the gravel bank along the river
was staked with approximately 8,000 1 1.5 m long willow cuttings. The stakes
were buried at least 4/5 into the bank
and angled down stream so high water
levels would have a minimal impact on
the new plantings. When the cuttings
grow their stems and leaves will actually
help slow the river and collect debris
and sediment that will help rebuild the
bank. Their roots will help hold the bank
in place. The next stage of the project
involved "planting" 1,200 cottonwood
stakes in a 3 metre deep trench dug
approximately 2 to 3 metres back from

the riverbank. T h e cottonwood stakes
are much larger than the willow stakes
being 3 metres long a n d 1 0 t o 1 5
centimetres ( 4 " - 6 " ) i n diameter.
According t o Tamblyn, t h e resulting
palisade will form a barrier (when the
stakes take root and grow) that will limit
erosion. These palisade plantings are a
more recent technique and haven't been
tried locally. A d d i t i o n a l cuttings o f
willow, red osier, black twinberry and
prickly rose were planted along t h e
cottonwood barrier to help restore the
biodiversity that Tamblyn says "would
normally b e present i n t h e riparian
zone." 2 7 5 spruce trees donated b y
PRT Summit Nursery were also planted
2 - 4 metres back from the cottonwood
palisade. Brush blankets were installed
around approximately 1/3 of the spruce
trees to prevent weeds growing up and
choking the trees. Ta m b l y n will b e
watching to see if the trees with blankets
grow better than the trees without the
brush blankets.
Wet'suwet'en E n t e r p r i s e s ( t h e
economic a r m o f t h e Office o f t h e
Wet'suwet'en Hereditary Chiefs) was subcontracted to cut 9,000 stakes of willow,
cottonwood, red osier, prickly rose and
black twinberry for the project and the
1200 larger cottonwood stakes. S o m e
members of the Bulkley Valley Cattlemen
volunteered their time t o assist with
cutting stakes. O t h e r volunteers spent
some time assisting with the planting. A
local excavator was rented and owner,
Chris Schippers donated a free day and
some time to the project. Peter Wermuph
also volunteered time to the project. The
project was completed during May, 2001.
Picturing t h e riverbank w i t h a
covering of willows and other vegetation
is challenging. When will that happen?

30

When w i l l t h e results b e visible?
Tamblyn expects to see some growth by
the end of the summer but says it will
take a couple of years before a large
stand o f willow becomes evident.
Following the completion of the project
the weather turned rainy and the river
came up several feet. Ta m b l y n says
unless there is major flooding the down
stream angle of the willow stakes should
be enough to keep them in place. I f the
summer is unusually dry the Wittwers
are to arrange for some form of irrigation
to improve the probability of successful
rooting of the stakes. Both Tamblyn and
Fehr are pleased w i t h t h e project.
Normally, Tamblyn says, pilot projects
are done on a smaller scale. H e credits
much of the success of this project to
the enthusiasm and commitment of the
Wittwer family. The Wittwers, who have
invested a great deal of time and money
in the project, hope they will soon see a
slow down in the erosion of their land.
At the time of writing they were pleased
to find some leaves coming out on the
stakes; an encouraging sign that the
rebuilding o f the riverbank along their
hayfield could be starting to take place.
Sharon Kerr

BCID
FUND
The next deadline for
BCID Fund applications is
September 30, 2001.
website: www.cattlefund.net
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1.0 INTRODUCTION

Erosion of river banks is a natural process as the rivers transport sediment to the sea.
However, human activities may cause increased rates of erosion and erosion may threaten
human endeavours. Erosion is occurring along the Bulkley River i n central British
Columbia. I n at least three locations this erosion is generating concern due to the loss of
property as well as the impacts o f excess erosion on aquatic habitats. Traditional
stabilization methods such as heavy armouring of the banks can cause loss of fish habitat
as well as changes in flow patterns that result in excess erosion. The Regional District of
Bulkley — Nechako, is seeking alternative means of slowing erosion rates. T h i s report
presents several techniques that might be applied to the sites along the Bulkley River
visited during a 1 day site inspection conducted on December 13, 2000.
The sites visited during the site inspection on December 13th are all located between
Houston and Smithers along the Bulkley River. The native vegetation in this area can be
classed as belonging to the Dry Cool Subzone of the Sub-Boreal Spruce Biogeoclimatic
Zone (DeLong et al, 1993). A l l o f the sites are located on alluvial floodplain areas and
can be classed as belonging to the Cottonwood — Dogwood — Prickly Rose Site Series.
Although detailed floristic evaluations were not conducted due to the timing of the site
visit, this site type has an overstory o f black cottonwood (Populus balsamifera) and
hybrid (white and Engelmann) spruce (Picea hybrid). T h e shrub layer includes red —
osier dogwood (Cornus stolonfera), black twinberry (Lonicera invloucrata), highbush
cranberry (Viburnum edule) and prickly rose (Rosa acicularis). Bluejoint (Calamagrostis
canadensis), blue wildrye (Elymus glaucus), American Vetch (Vicia americana) and
mountain sweet — cicely (Osmorhiza chilensis) are common in the understory. T h i s
vegetation keeps the banks in place with strong root systems and the provision of large
woody debris when eventually the trees are toppled. I t is interesting to note that several
examples of the stout root systems of alluvial cottonwood trees were observed during the
site investigation.
Substrates at all three sites consist o f a fine textured silty cap over a coarse granular
material. The silty material has been deposited during periods of flood when the banks
were overtopped and suspended sediment settled out. T h e coarse granular materials

•

•

probably originated during the glacial period as outwash gravels. These may have been
re-worked i n the time since glaciation, but the intervals between active alluvial
participation by these gravels is probably measured in centuries. These substrates are
very dry and it is interesting to note that on the Wittwer farm, the fields were usually
trafficable early in the spring due to the good drainage.
The climate of the area, as noted in the Subzone designation, is dry and cool. Table 1-1
presents a synopsis of the salient climatic features o f the area based on data from the
Smithers airport.
Table 1-1
Climatic Features, Smithers, B.C.1
Temperature
Average Temperature
Average Maximum Temperature
Average Minimum Temperature
Extreme Maximum Temperature
Extreme Minimum Temperature

3.8°
9.0°
-1.5°
35.8°
-43.9°

Precipitation
Average Annual Precipitation
Extreme Daily Precipitation

509.5 mm
61.0 mm

January
1
February
1
March
1
April
8
May
1
June
1
July
1
August
1
September
1
October
1
November
1
December
1

Days with A v e r a g e Monthly Precipitation
Measurable PPT
7
5
7
.
8
mm
3
2
9
.
3
mm
2
2
2
.
3
mm
1
8
.
0
mm
1
3
3
.
5
mm
2
4
2
.
5
mm
2
4
5
.
7
mm
2
4
2
.
1
mm
4
5
3
.
7
mm
7
6
2
.
3
mm
6
5
4
.
5
mm
7
4
8
.
0
mm

1Climatic data from Environment Canada (1993)
The climatic data show a distinct dry period in the late winter and early spring. I t is
expected that this period may represent the critical period for most plants as warming air
temperatures in the early spring may not correlate with increased moisture availability
and desiccation may occur. T h e local weather patterns must be considered i n the
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formulation of restoration programs as weather will play a major role in the success or
is!

failure of any riparian planting that might be conducted.
Wildlife make extensive use of the riparian forests of the Bulkley River valley. Moose
winter in these forests and use the red — osier dogwood and willows as their preferred
food source. Moose also use the sheltering conifers for thermal cover in the winter.
Beavers are active in the smaller streams draining into the river and the back channels of
the river. Beavers make extensive use of the cottonwood as well as the willow and red —
osier dogwood o f the riparian forests and can cause problems with bioengineering
projects. A wide variety of birds use the riparian forests, from eagles to chickadees. The
large cottonwood trees and conifers provide nesting sites for eagles while dead snags
provide homes for cavity dwellers. B a t s roost in the rough bark o f cottonwood trees.
The wildlife use of the riparian forest must be considered in the formulation of restoration
plans.

2.0 R E S TO R AT I O N TECHNIQUES

The following sections provide a description of the restoration techniques that might be
used in the treatment of eroding banks along the Bulkley River. Details for each of the
three sites visited are presented in section 3.0. The following information is provided to
acquaint the reader with the techniques and methods that might be applied to treat
eroding riparian sites. T h e sections are arranged t o provide details o f the specific
techniques followed by a discussion of the factors involved in the collection and use of
plant materials

2.1 L i v e Palisades
Live palisades are designed to recreate the wall o f well rooted gravel that the
stream meets as it tries to erode a bank with a mature riparian forest. Figure 2-1
provides a sketch o f live palisades while Figure 2-2 shows a cross-section o f a
live palisade installation. Cottonwood posts from about 5 cm (tip diameter) to 15
cm should be used for the live palisades. The posts should ideally reach the water
table, although it is recognized that there may be some high bank circumstances
where excavating to the water table may be impractical. I n these cases some
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alternative form of watering will be required for the first year or two until the
posts become established. I n any case, the posts should be inserted a minimum of
2 m into the ground with 1 m of post showing above the ground. I t should be
noted that the bottom of the trench need not be fully excavated. The posts can be
inserted into a slit prepared by an excavator much like those used in live gravel
bar staking, although in live palisades, the posts should be planted vertically i f
possible. The cottonwood posts should be spaced about 50 cm apart. T h i s will
allow room for the trees to develop to a good size while providing an effective
wall against erosion early in the life of the structure.

ii

Figure 2-1 L i v e palisades consist of a row of large cottonwood posts inserted into a .
trench dug along the top of the slope. The wall of cottonwood trees are designed
to provide a stout structure that will resist erosion.
The excavation used to establish the large cottonwood posts used in live palisades
can be used for the establishment o f willow and red-osier dogwood cuttings as
well. W h e r e surface soils are reasonably fine textured and moisture w i l l be
available for growth of these cuttings they can be about 1 m in length with 15 or
20 cm protruding above the ground. W h e r e moisture is not expected to be
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available near the surface, the willow and red-osier dogwood cuttings should be
extended to the water table as the cottonwood cuttings are. The "rule of thumb"
should be used for the willow and red-osier dogwood cuttings. That is, if the
cuttings are smaller than the average thumb in diameter at any point on the
cutting, the cutting is too small.

Figure 2-2. L i v e palisades shown in cross section. N o t e that the bottom of the
cottonwood posts must reach the water table

2.2 L i v e Gravel Bar Staking
Live gravel bar staking was developed t o accelerate natural successional
processes on gravel bars and gravel banks. Succession on these sites is generally
very slow due to the droughty nature of the gravel. B y placing cuttings well into
the gravel where groundwater exists, this problem is overcome. W i l l o w,
cottonwood and red-osier dogwood cuttings are used. The cuttings should be at
least 1 m long where the water table is within 1 m of the surface. The cuttings
should be longer where water table is deeper that 1 m. As with the use of cuttings
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in other bioengineering systems, the "rule of thumb" should be use to determine

iL

the diameter of the cuttings. The cuttings should be planted from 20 to 30 cm
apart. Typically, two to four cuttings can be installed in each bucket cut with the
excavator, depending on the size of the excavator. T h e excavator should back
upstream, allowing the cuttings to slant downstream to avoid snagging on any
large floating debris. Figure 2-3 shows a typical installation o f live gravel bar
staking.

Figure 2-3. A n excavator is used to establish cuttings deeply into granular substrates in
live gravel bar staking. T h e excavator need only open a slit wide enough to
insert the cuttings. T h e n the gravel should be allowed to slip back into place,
restoring the clean surface rock. Care should be taken to avoid damage to the
cuttings.

Live gravel bar staking can be used on sloping river banks where erosion is occurring. I n
these cases, the cuttings should be placed closely together so that they slow the flow of
water along the bank and thus reduce the erosive force of the water. The bushy living
vegetation that develops from the cuttings will provide protection o f the bank and will
encourage accretion of fine textured materials onto the bank. The flow disruption caused
by the vegetation as well as the small organic debris that typically accumulates against
the stems of the established plants results i f deposition of fine textured materials. T h i s
encourages the further establishment o f native vegetation, initiating the successional
sequence that eventually results in the cottonwood and spruce forests that once flourished
along the river.

3.0 SPECIFIC RESTORATION PRESCRIPTIONS

The following sections provide details of the suggested bioengineering treatments of the
specific sites inspected during the December 13th site inspection. I n addition to the
bioengineering treatments suggested, recommendations for some minor rock work at the
Dohler Flats site are presented. I n all cases, work on the sites should be undertaken with
t.
the specific permission of the regulating authorities (Fisheries and Oceans Canada and
1,

British Columbia Ministry of Environment Land and Parks).
Review of the climatic data for the Smithers area (Table 1-1) suggests that the best time
for treatment of all of the sites visited would be in the early spring, prior to the flushing
of the vegetation and just as the ground thaws. T h e cuttings that are to be used in the
suggested works should be collected about two weeks prior to the actual work. T h e y
should be stored with at least the lower two-thirds of the cuttings in water as this will
encourage root initiation. Recent information from the United States Department o f
Agriculture Research Service (USDA website, September 27, 2000, contact F. Douglas
Shields at shieldsasedlab.olemiss.edu) suggests that soaking cuttings for 10 days prior
to planting resulted in better growth o f both roots and shoots. I t is believed that this is
due to the flushing o f root inhibitors that must be present in the stems of the plants to
prevent roots from developing i f the terminal buds are browsed by animals (e.g. moose).
The pre-formed latent buds develop shoots when the terminal bud is removed in the
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normal condition, leading to the hedging that is evidenced in heavily browsed shrubs.
However, these same pre-formed buds develop into roots if the stem is underground or in
water. Therefore, soaking the collected cuttings for at least 10 days prior to planting is
believed to be useful in encouraging growth of the cutting later in the spring.
U
Cuttings should be collected from sites that are ecologically similar to those where the
cuttings will be used. For instance, cuttings that are to be used on the alluvial floodplains
of the Bulkley River should be collected from floodplain sites, not from upland sites.
However, care should be taken to ensure that the vegetation of the cutting collection sites
is not impaired due t o the collection activities. Generally, collection o f cuttings
stimulates growth from the cut stumps and root sprouts (in cottonwood) so it is difficult
to impart too much damage during normal cutting collection. Cuttings should be
collected within 100 km of the site where they are to be used and within 300 m vertically
of the treatment site.
The major problem experienced by cuttings during establishment (the first year) is the
imbalance between root and shoot growth. Typically, shoot growth is greater than can be
accommodated by the developing roots. Watering the planted cuttings during periods of
drought can serve to overcome this problem, although care should be taken to avoid
creating dependence of the plants on artificial irrigation.

3.1 Westland Helicopter Inc. (Houston Site)
Live palisades should be constructed along the eroding bank at the Westland
Helicopter site. The trench should be about 2 m back from the edge of the bank to
prevent collapse of the bank when the live palisades are installed. Live gravel bar
staking should be used on the banks adjacent to the river. I t is expected that this
work might take about 3 days with a reasonably sized excavator, assuming the
cuttings that will be needed for the work are available when the excavator is on
site and the excavator is not delayed by lack of cuttings.
There may be problems with beavers at this site. I f beavers are found to be
consuming the sprouting cuttings some form o f fencing o r other means o f
discouraging these animals will need to be found. Chicken wire can be used to
discourage beaver, although maintenance will be needed to ensure this protection
remains in place.
DRAFT - 8 -
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As the cuttings that are planted with the bioengineering become established
additional riparian vegetation (see Section 1.0) could be planted to encourage
development o f a diverse riparian zone. I n particular, hybrid spruce could be
planted along the banks to provide a compliment to the cottonwood that will be
established as part of the live palisades. A n open stocking o f no more than 500
stems per hectare is suggested f o r the spruce while riparian shrubs such as
Saskatoon, highbush cranberry, prickly rose and black twinberry can be planted at
a aggregate density o f up to 2,000 stems per hectare. I t is suggested that 2+0
seedlings be used for this purpose and that some means of suppressing the grasses
be implemented around the spruce. Fertilizer should be included with the spruce
I

plugs ("tea bags").

3.2 E u g e n e Wittwer (Lawson Road, Telkwa)
The area along Eugene Wittwer's fields that is to be dedicated as a riparian zone
will need to be fenced to keep cattle out as cattle will quickly consume the new
growth from the cuttings as well as break down the banks. Live palisades and live
gravel bar staking should be used along the eroding banks. These should be
extended to tie into the existing riparian vegetation on either end. Additional
plantings as suggested for the Westland Helicopter site would be appropriate at
the Wittwer site.
Care will be require to provide a site where cattle can get water without impacting
the riparian vegetation, either the existing riparian vegetation or the vegetation
that develops f r o m t h e suggested bioengineering w o r k . O n e w a y o f
accomplishing this would be to excavate a dugout in the alluvial materials near
the river and allow the groundwater to fill the dugout. A s noted above, fencing
will be needed on this site and any attempt to restore the riparian zone without
suitable fencing will meet with failure.

3.3 D o h l e r Flats (Smithers)
The eroding bank at Dohler Flats is the most challenging site of the three sites
visited. T h e bank in this area is 4 or 5 m high and is composed o f a very dry
gravel. Lodgepole pine have established near the upstream end o f the eroding
bank, probably as a result of the dry conditions and previous fire. Downstream of
the lodgepole pine, a horse pasture has removed almost all o f vegetation while
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further downstream an old weedy field is located at the top of the bank. A house
is situated about 20 m from the top of the bank in this area. The site ends with a
reasonably intact cottonwood forest. Exploring this forest it is clear that erosion
of the bank would continue were it not for the forest. Upstream of the pine forest
the bank has been armoured. T h i s probably contributes to the erosion o f the
subject bank as the rip-rap serves to speed-up the river and transfer the erosive
force downstream. A small low weir of large rocks was noticed just upstream of
one of the major erosion points. This weir is angled downstream, encouraging the
water to flow into the bank.
Some form of physical work is recommended for this site to relieve the excessive
pressure on the eroding bank. Small bendway weirs constructed o f the locally
available large rocks are suggested as an option for this site, although a careful
study by a hydrologist / fluvial geomorphologist is required before proceeding.
The geomorphologist should investigate the conditions, in addition to the lack of
suitable riparian vegetation, that are causing the erosion and should suggest
protection measures that will be reasonably priced and will help to reduce the
erosion of the bank.
Live palisades should be installed along the top of the bank. I t is doubtful that the
live palisades can be extended to the water table therefore some system o f
watering the cuttings for the first few years after planting should be arranged.
The close proximity o f houses t o this location and the interest the local
landowners have in seeing a solution to the problems succeed suggests that
watering the bioengineering materials will not be a problem. L i v e gravel bar
staking should be conducted along the bank as much as possible. The may be a
need to get a small excavator down the slope to work along the beach on the live
gravel bar staking unless a large excavator can reach down to the normal high
water level from above. A small machine, possibly a "Spider" on the beach could
also complete the installation of the bendway weirs if the geomorphologist agrees
with this potential solution.
The entire area should be fenced to keep livestock away from the growing
cuttings. I n addition, fencing should be completed to prevent livestock from
breaking down the bank as they go to the river for water. A 20 m (minimum)
buffer zone along the top of the bank should be developed to allow the riparian
DRAFT - 10 -

vegetation to fully develop. T h i s area should be protected from livestock and
human activities. Additional plantings o f spruce and other riparian species as
suggested for the other sites should be considered for this site once the initial
vegetation is well established.

4.0 CONCLUSIONS

Loss of riparian vegetation is the primary cause of erosion at the three sites inspected on
December 13th. I n addition to the loss of riparian vegetation at the specific sites, loss of
riparian vegetation along other parts o f the river has resulted in a lack of wood in the
river. Wood plays an important role in providing fish habitat as well as in the natural
fluvial processes (Wood in World Rivers, 2000). Attempts should be made to restore
riparian forests throughout the Bulkley Valley, not just at the three sites addressed in this
report.
Bioengineering treatments can be used to assist in the restoration o f riparian function
along the river. Live palisades as well as live gravel bar staking can be used to establish
pioneering vegetation on the distressed sites along the river. T h e bioengineering
treatments that are recommended will serve to provide stability to the banks as well as
encourage accretion of fine textured sediment. A s the riparian vegetation develops, later
seral species will invade and a functioning riparian zone will be developed.
The bioengineering treatments are designed to require minimal maintenance. However,
consideration should be give to periodically inspecting the treated sites to ensure the
plants are growing well and the treatments are functioning as designed. I n many cases,
small problems that develop can be detected through periodic site inspections and
corrected in a timely manner. I n particular, the activities of beaver pose a serious threat
to bioengineering systems and will need to be carefully monitored. Establishment o f
photo points and periodic photographing o f the sites can be an effective means o f
monitoring the changes i n riparian vegetation associated with the restoration o f the
treated sites. I n addition, establishment of permanent sample plots can provide valuable
information on the changes in the floristics o f the sites. Effectiveness monitoring is a
valuable tool i n determining what treatments worked and which ones d i d not.

DRAFT - 11 -

1

Establishment o f an effectiveness monitoring program f o r t h e treated sites i s
recommended.
Restoration of degraded sites is a long term process and it is expected that although the
bioengineering treatments will offer some immediate relief from the problems of erosion,
the long term health of the riparian forests will require many years to restore. Riparian
processes are measured in decades or centuries, not months or years, and full restoration
of the eroding sites and the riparian processes associated with these sites will require
many years.
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