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Ago

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) Cu t  a minimum of 2,670 one meter-long live willow cuttings.
b) Cut  a minimum of 700 three meter-long cottonwood cuttings.
c) Tra in 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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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

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 ive 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.



Wet'suwet'en Enterprises LTD Bulkley River bank Stabilization & Riparian Rehabilitation 2001 9

7. L ive  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.
• Fert i l izer  "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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Species Description Contract
expectations

Contract
deliverables

Willow lm X 3cm, for live gravel bar staking 2,670 7,100
Willow (2.5-3m) X (5-15cm), for palisade 320
Cottonwood lm X 3cm, for live gravel bar staking 1,540
Cottonwood (2.5-3m) X (5-15cm), for palisade 700 1,190
Dogwood lm X 3cm, for live gravel bar staking. 260
Twinberry lm X 3cm, for planting in and around

palisade.
50

Prickly Rose lm X 3cm, for planting in and about
palisade.

150

Spruce For planting 2-5m 270
TOTAL 3,370 10,880

10

1

• 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.

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.
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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%.
• Twinberry  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. Fu 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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Date Event # Days.
April 5, 2001 Pre-work 1
April 12-April 17, 2001 Willow, Dogwood, Prickly Rose and Twinberry

collection for live gravel bar staking.
5

April 18-April 20, 2001 Cottonwood collection for live palisade planting. 3
. May 1-May 3, 2001 Live gravel bar staking of Willow, Dogwood, Prickly

Rose and Twinberry cuttings.
3

-May 4-May 8, 2001 Live palisade planting of cottonwood cuttings. 7
May 9, 2001 Planting Spruce. 1
April 21 &  May 6, 2001 Volunteer collection & planting of live gravel bar

staking and live palisade.
2

Total 22

12

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.

• Donat ion of time and efforts by numerous community volunteers.
• Continuous communication between CFDC, Wittwer family and Wet'suwet'en

Enterprises Ltd.
• Donat ion 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
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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.



Bulldey River Bank Stabilization & Riparian Rehabilitation 2001

r

wmi

1"

Photo 3. Gordon Green cutting willow stakes (3+ cm in diameter) to approximately 1-
meter 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.

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 Allis-
Chalmers 8050 farm tractor for transport to the soaking ponds.

• .  v i 4  :  ! . . . t  t l ,  .

, 1 -

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.

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.


