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1.0 INTRODUCTION

The Toboggan Creek Watershed Restoration Project (WRP) was initiated in
September of 1997 with a combined Level 1 (Overview) and Level 2 (Detailed
Assessment) (Gibson 1997). A number of areas of concern and general prescriptions for
rehabilitation were identified from this work. Several sites required further Survey and
Design in order to determine the logistics and expense of the work required.

Survey and design of 19 sites was conducted between March 9 and March 31,
1998 by Nortec Consulting under contract to the Department of Fisheries and Oceans.
Fifteen of the sites are on the Toboggan Creek mainstem, three on Owen Creek, and one
on Hopps Brook. Unfortunately, snow on the ground and in the channel limited the detail
possible from this survey However, previous experience on this creek and past
knowledge of the system allowed for the filling in of these survey gaps.

The results of this survey and design are presented, with photographs and figures
and followed by recommendations regarding priorities of works and strategies.

1.1 General Comments

Though not identified for survey and design, strategies and works for managing
the beavers and their activities is required in Toboggan Creek. There are several dams
which largely control hydrology in the system, one is on Toboggan Creek immediately
below the lake and the other on Owen Creek above the powerline crossing. These dams
require consideration as part of any works undertaken downstream of them (which
involves most of the surveys and designs).

In this document riparian planting is a prevalent recommendation. For the
recommended tree species planting densities or required trees are given based on
Anonymous (1994). Recommendations for planting of shrubs (willow and red-osier
dogwood) do not provide densities, but instead planting of these is simply recommended
as the “step-and-thrust™ procedure - take a step, thrust a whip into the ground, take a step,
thrust a whip, etc. Tk

Large Woody Debris (LWD) is another common requirement through these
recommendations. Some landowners have expressed that they have some available
LWD; this should be utilized to the greatest extent to minimize the cost of trucking from
distant locations. The Toboggan Creek system is extremely LWD poor, the only way to
counter this is to import LWD from elsewhere (short-term) and planting (long-term).

NORTEC CONSULTING
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2.0 RESULTS

Survey and Design Number: SD-1
Prescription Number: Toboggan 1

LOCATION: Highway 16 culvert, 120 m upstream of the confluence of Toboggan Creek
and the Bulkley River. UTM coordinates 6089200, 607500.

IMPACT: There is a 0.6 m drop from culvert outflow to stream which has been
suggested to be posing a barrier to pink salmon (Oncorhyncus gorbuscha), explaining
their absence from the Toboggan Creek system since 1991 (Gibson,1997). This drop is
anticipated to increase as water power continues to erode surround{)ng banks.

PHOTO(S): TB-1

DESCRIPTION OF PROPOSED WORKS:  Construction of two pools in series (Figures 1 and
2) to lessen the drop into each pool so pink salmon can proceed from pool to pool in a
step-wise fashion. The water drop from the culvert outlet to pool # 1, from pool #1 to
pool #2, and from pool #2 to the stream are to be 0.3 m or less. The outflow from pool
#2 will be directed away from the eroding banks downstream. LWD should also be
installed within the rip-rap matrix to provide in-pool cover and break up the energy of the
water. In addition, live plantings (willow [70%], red-osier dogwood [30%]) should be
integrated within the rip-rap matrix.

Downstream of these constructed pools placement of LWD deflectors along the
eroding banks is also recommended (Figure 1) in order to prevent channel movement into
and behind the new pools. The baffles within the culvert should also be assessed for
stability and function at this same time (August low flows).

Recognizing the expense of these required works this is rated as a moderate
priority, with the caveat that if these works are not completed, then a monitoring program
for assessing pink salmon passage (or lack thereof) through the culvert is a high priority.

ANTICIPATED BENEFITS:  This project is anticipated to provide:
(J Passage for pink salmon into the culvert and up into the Toboggan Creek
system above this culvert.
(3 Reduction of erosion at the culvert outflow.
(J Reduction of erosion of banks downstream of the culvert.
O Local employment for machine work and joint planting.

NORTEC CONSULTING
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SCHEDULE FOR IMPLEMENTATION:

Acquire approvals

Order required planting stock, rip-rap, LWD
Assess baffles (August)

Delivery of rip-rap & LWD (August)

Placement of rip-rap/LWD (August)

Bank deflector placement (August)

Monitoring of pink salmon for passage (August)
Joint planting (Spring 1999)

Post works monitoring (Spring flows 1999)

O 00 N A L=

ESTIMATED COST FOR COMPLETION:
OPTION 1: Pool Development
Machinery - Hoe (2 days @ $1,000/day)
- Chainsaw/Drill rental (2 days @ $50/day)

Materials - 250 m’ of rip-rap (@ $50/m”)
(150 m’ for pool #1, 100 m’ for pool #2)
Negotiable with Ministry of Highways
- Geotextile (200 m* @ $1.25/m?)
- LWD (as available)
- Rebar/cable
- Plantings (whips)

Labor - 2 man-days ($450/man-day)
2 man-days ($250/man/day)
Traffic control

Monitoring after Works
- 0.5 man-day (@$450/man-day)

Total
OPTION 2: Pink Salmon Monitoring
Labor - 2 man-days ($450/man-day)
8 man-days ($250/man/day)
Total

$2,000
§ <100

$12,500 (estimate)

$ 250

(<]

50
100 (estimate)

&

900
500
500 (estimate)

H H A

$ 225
$17,125
§ 900
$ 2,000

$ 2,900

APPROVALS REQUIRED: Department of Fisheries and Oceans, Ministry of Environment,

Lands and Parks, Ministry of Highways.
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Photo Number: TB-1
Survey & Design/Prescription #: SD-1/ Toboggan |

Location: Highway 16 culvert
Comments: Culvert with water drop (upper photo), note erodable banks. Pool at culvert
outflow in early Spring (lower photo), snow roughly defines proposed upper
pool diameter.
Date Taken/Photographer: Upper photo - Oetober 24, 1997 / G. Wadley
Lower photo - March 16, 1998 / S. Mitchell
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Survey and Design Number: SD-2
Prescription Number: Toboggan 3

LOCATION: 681 m upstream of the Toboggan Creek- Bulkley River confluence. UTM
coordinates 6089900, 607820.

IMPACT: Old bridge crossing with extensive bars and eroding banks (gravels and sands)
contributing sediments to the stream.

PHOTO(S): TB-2

DESCRIPTION OF PROPOSED WORKS: Installation of tree revetment composed of eight
trees interspersed with five downstream angled log deflectors along this bank to deflect
the current toward the centre of the stream (Figure 3). Along the left bank immediately
above the bridge place two log deflectors (2 logs high) to decrease erosion during high
flows and place an upstream log deflector out from the bank for eddy construction. Hand
excavation of side-channel along left bar below bridge is also recommended to ensure
access and use of this off-channel area.

ANTICIPATED BENEFITS:  This project is anticipated to provide:

(J Reduced erosion and increased stability of banks above and below the old
bridge crossing.

(J Pool cover/habitat and subtle redirection of current to mid-channel.

(J Enhanced side-channel rearing habitat.

(J Reduced velocity of water along the left bank undercutting the bridge
abutment.

(3 Local employment for slope stabilization and channel excavation.

SCHEDULE FOR IMPLEMENTATION:

Acquire approvals

Delivery of LWD for revetments, deflectors, etc. (August)
Placement of LWD (August)

Hand excavation of side channels (August)

Post works monitoring (Spring flows 1999)

e B T =
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ESTIMATED COST FOR COMPLETION:
Machinery - Hoe (1 day @ $1,000/day) $ 1,000
- Chainsaw/Drill rental (2 days @ $50/day) $ 100

Materials - LWD/trees (18-20 pieces) $ 4,000
- Geotextile (150 m* @ $1.25/m%) $ 188

- Rebar/cable $ 100

Labor - 1 man-days ($450/man-day) $ 450
- 2 man-days ($250/man-day) $ 500

Monitoring after Works
- 0.5 man-day (@$450/man-day) $§ 225

Total $6,563

APPROVALS REQUIRED: Mr. Butz (Landowner), Department of Fisheries and Oceans,
Ministry of Environment, Lands and Parks.

NORTEC CONSULTING
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Photo Number: TB-2
Survey & Design/Prescription #: SD-2 / Toboggan 3
Location: Old bridge crossing 680 m upstream of Toboggan Creek - Bulkley River
confluence.
Comments: Eroding banks on outer bend (upper photo), note erodable banks (lower
photo).
Date Taken/Photographer: March 16, 1998 / S. Mitchell

NORTEC CONSULTING
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Figure 3: Site map and proposed works for Survey and Design SD-2. See
Appendix 1 for details of anchoring tree revetment.
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Survey and Design Number: SD-3
Prescription Number: Toboggan 4

LOCATION: Approximately 1.6 km upstream of Toboggan Creek-Bulkley River
confluence. UTM coordinates 6088577, 608695.

IMPACT: A series of large eroding banks contributing sediments to Toboggan Creek
(Figure 4). Slope #1 is the largest and is unprotected along the toe. This large (20+ m at
a slope > 70%) high bank is failing as the stream cuts the toe of the slope. Slope #2 is of
low priority, the local area may be useful for off-channel development as mitigation of
the sedimentation associated with these slope failures. Slope #3 is protected by rip-rap
along the toe of the slope. Slope #4 is a small (~2 m high) bank with unprotected toe.
Slope #5 is a large failure (approximately 10 m high at a slope >70%) eroding the banks,
largely the result of a culvert overhanging from the old highway. There is a large amount
of water draining in this area further contributing to the failure. The toe of the slope has
been protected in the past but the quality of the rip-rap and the effectiveness of this
protection is uncertain (P. Lemieux, pers. comm.).

PHOTO(S): TB-3 & TB-4

DESCRIPTION OF PROPOSED WORKS: In order to minimize costs not all of the proposed
works need to be undertaken, individual slopes may be rehabilitated rather than treating
the whole as a package. In order, the priority for rehabilitation is Slope 5 > Slope 4 >
Slope 3 > Slope 1 >Slope 2. Proposed works for each slope are described below:

Slope #1 - To reduce continued failure of this slope and the contributions of large
quantities of sediments to Toboggan Creek, erosion from the force of the creek
along the toe of the slope must be reduced and the slope above the water
stabilized. To do this, the toe of the slope should be armored with joint planting
(70% willow, 30% red-osier dogwood) rip-rap, and the slope stabilized with live
slope gratings planted with willow (Appendix 1). The landowner has agreed to
road construction through the property to access the stream in order to place rip-
rap along the slope toe. There is a large quantity of local LWD which could be
placed in stream as angled log deflectors to redirect the stream toward the channel
centre rather than along the left bank. However, the logistics and expense of
accessing and rehabilitating this area, which is a natural slope failure, makes the
feasibility of this option questionable.

Slope #2 - The high water channel is the only concern with this slope. To
compensate for the sediment introduction upstream and downstream, this channel
could benefit from development. Such development should include excavation
(hand) to ensure connection with the mainstem, placement of 4-6 pieces of LWD
(preferably root-wads) in the side channel to provide cover, and wattle fences
along the slope adjacent to the channel to minimize sediment contrlbutlon from
this slope. The area of side-channel development is estimated at <50 m” which

NORTEC CONSULTING
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would result in an estimated increase in production of 30-35 coho smolts, 3-4
coho adults, and 3-7 cutthroat trout (Sa/mo clarkii) in this area (Koning and
Keeley, 1997).

Slope #3 - Slope #3 has been armored at the toe and the landowner (Mr. R.
Grebliunas) states that the protection appears to be working well. The
recommended works for this slope is for the planting of a 5-10 m wide band (est.
0.1 ha) of shrubs and trees (willow, red-osier dogwood, cottonwood, aspen, and
spruce) along the top of the slope in order to reduce water movement through the
ground and over the edge, which is contributing to slope erosion from the top. It
is recommended that the composition be aspen (25%), cottonwood (15%) and
spruce (10%) with a total of 200 trees being planted. Willow (30%) and red-osier
dogwood (20%) should be used to fill in areas between planted stock. The trees
should be planted well back from the slope, so that their size at maturity does not
itself cause slope failure,

Slope #4 - Slope #4 is a low (~2 m high) bank failure with an unprotected toe.
There is access for equipment to it and it is recommended that two bank log
deflectors be anchored and rip-rap placed in this area to reduce erosion of the
bank. After works, the top of the slope should be planted with willow (75%) and
red-osier dogwood (25%).

Slope #5 - This large slope requires protection along the toe to ensure the water is
not eating out the slope behind the existing protection. Further rip-rap placement
may be required. The slope itself should be pulled back to an angle of 45” with
spoil deposited in a location suitable to the landowner (R. Grebliunas) and
landscaped. The slope must then be stabilized with wattle fences (Figure 5). The
landowner has expressed interest in having this slope terraced, which could then
be planted with willow (50%) and alder (50%). The culvert spilling water from a
height is a problem as the energy of the falling water is eroding the slope; lining a
channel down to the stream with gravels and cobbles is required in order to
confine this flow and dissipate the energy of the moving water. This flow must
finally spill onto well draining rock such as the rip-rap at the toe of the slope.
Planting of a 5-10 m wide band (est. 0.1 ha) of shrubs and trees (willow, red-osier
dogwood, cottonwood, aspen, and spruce) along the top of the slope in order to
reduce water movement through the ground and over the edge, which is
contributing to slope erosion from the top. It is recommended that the
composition be aspen (25%), cottonwood (15%) and spruce (10%) with a total of
200 trees being planted. Willow (30%) and red-osier dogwood (20%) should be
used to fill in areas between planted stock. The trees should be planted well back
from the slope, so that their size at maturity does not itself cause slope failure.

NORTEC CONSULTING
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ANTICIPATED BENEFITS:

This project is intended to provide:

(7 Protection of eroding areas of slopes reducing sediment contribution in the

short term.

O Provision of off-channel habitat for rearing of coho salmon and cutthroat trout.
(J Long-term slope stabilization leading to long-term reduction of sediment

contribution.

(J Local employment / community involvement for slope stabilization and

planting.

SCHEDULE FOR IMPLEMENTATION:  The schedule for the proposed works is:
1. Acquire approvals
2. Arrange delivery of LWD, rip-rap and ordering/storing of planting stock
3. Works by Slope:

Slope #1:

Slope #2:

Slope #3:
Slope #4:

Slope #5:

Construction of live slope gratings (June/July)

Construction of 500 m of road to access creek (August)
Delivery and placement of LWD and rip-rap (August)

Joint planting of rip-rap and placement of live slope gratings
(Spring 1999).

Channel excavation (by hand) to stream to ensure fish access
(August)

Placement of root wads (August)

Construction and placement of wattle fences

(Spring 1999)

Planting of shrubs and trees at top of slope (Spring 1999)
Delivery and placement of rip-rap and LWD deflectors
(August)

Planting of top of slope (Spring 1999)

Delivery and placement of rip-rap, slope pullback (August)
Channel drain development to stream (August)

Wattle fences, terracing, planting (Spring 1999)

4. Post works monitoring (Spring flows 1999)

NORTEC CONSULTING
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ESTIMATED COST FOR COMPLETION:

Slope #1
Machinery - Hoe (2 days @ $1,000/day) $ 2,000
- Road construction $ 5,000 (estimate)
- Chainsaw/Drill rental (3 days @ $50/day) $ 150
Materials - Rip-rap (200 m’ @ $50/m” $ 10,000 (estimate)
- Geotextile (200 m* @ $1.25/m?) $ 250
- LWD/trees (As available)
- Rebar/cable § 100
- Lumber (live slope gratings) § 300
- Stock (whips) § 300 (estimate)
Labor - 2 man-days ($450/man-day) $ 900
- 6 man-days ($250/man-day) . $ 1,500
Sub-Total = $20,500
Slope #2

Machinery - Chainsaw/Drill rental (2 days @ $50/day) $ 100

Materials - LWD/root wads (As available)

- Rebar/cable § 50
- Stock (whips) $§ 200 (estimate)
Labor - 0.5 man-days ($450/man-day) § 225
- 2 man-days ($250/man-day) $ 500
Sub-Total $ 1,075
Slope #3
Materials - Stock (whips) $ 200 (estimate)
- Stock (trees) $ 200 (estimate)
Labor - 2 man-days ($250/man-day) $ 500
Sub-Total $ 900
Slope #4
Machinery - Hoe (0.5 days @ $1,000/day) § 500
- Chainsaw/Dirill rental (1 day @ $50/day) $ 50
Materials - Rip-rap (20 m’ @ $50/m” $ 1,000 (estimate)
- Geotextile (50 m* @ $1.25/m”) $ 63
- LWD/trees (As available)
- Rebar/cable $§ 50

NORTEC CONSULTING
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- Stock (whips) $ 100 (estimate)
Labor - I man-days ($450/man-day) $ 450
- 1 man-days ($250/man-day) $§ 250
Sub-Total $ 2,463

Slope #5

Machinery - Hoe (1 days @ $1,000/day) $ 1,000

Materials - Rip-rap (60 m’ @ $50/m” $ 3,000 (estimate)
- Geotextile (100 m* @ $1.25/m”) $ 125

- Stock (whips) $ 200 (estimate)

- Stock (trees) $ 200 (estimate)
- Grass seed (landscaping spoil) $§ 50
Labor - 1 man-days ($450/man-day) § 450
- 6 man-days ($250/man-day) $ 1,500
Sub-Total $ 6,525

Monitoring after Works
- 0.5 man-day (@$450/man-day) $ 225

Estimated Total Cost for all slopes = $ 31,688

APPROVALS REQUIRED:  Mr. R. Grebliunas (Landowner), Department of Fisheries and
Oceans, Ministry of Environment, Lands and Parks.
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TOBOGGAN CREEK SURVEY AND DESIGN FIELD PHOTOGRAPH

— Photo Number: TB-3

Survey & Design/Prescription #: SD-3 / Toboggan 4

Location: Approximately 1.6 km upstream of Toboggan Creek - Bulkley River
confluence.

Comments: Large eroding banks on outer bend (Slope #1).

Date Taken/Photographer: March 18, 1998 / S. Mitchell
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TOBOGGAN CREEK SURVEY AND DESIGN FIELD PHOTOGRARH

Photo Number: TB-4

Survey & Design/Prescription #: SD-3 / Toboggan 4

Location: Approximately 1.6 km upstream of Toboggan Creek - Bulkley River
confluence.

NORTEC CONSULTING
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Figure 4: Site map and proposed works for Survey and Design SD-3. See Figure 5 for
details of Slope #5.
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Figure 5: Details of Slope # 5 in SD-3. See Appendix 1 for details of construction
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Survey and Design Number: SD-4
Prescription Number: Toboggan 5

LOCATION: 75 m downstream of the fish counting fence located 2.5 km upstream of the
Toboggan Creek - Bulkley River confluence. UTM coordinates 7087580, 609080

IMPACT: Bank erosion along left bank (1-1.5 m in height) contributing sediments to
stream.

PHOTO(S): None

DESCRIPTION OF PROPOSED WORKS: Wattle fences for 13 m along bank for lower extent
and live crib walls along 25 m of bank in upper area (Figure 6) are recommended for this
site. Riparian planting with willow (20%), alder (70%) and red-osier dogwood (10%) in
a 10 m wide band for a distance of 75 m (~0.1 ha) along the top of the bank is also
required.

ANTICIPATED BENEFITS: This project is intended to provide:
(J Reduction in erosion/sediment contribution and channel movement.
(J Re-establishment of riparian integrity
(J Local employment for slope stabilization and planting

SCHEDULE FOR IMPLEMENTATION:  The schedule for proposed works is:
Acquire approvals

1.
2. Order and store planting/bioengineering stock
3. Crib wall construction (June/July)
4. Live crib walls placed in-channel (August low flows)
5. Wattle fence construction & riparian planting (Spring 1999)
6. Post-Works monitoring (Spring flows 1999)
ESTIMATED COST FOR COMPLETION:
Machinery - Chainsaw/drill rental (1 day @ $50/day) § 50
Materials - Rebar/cable $ 50
- Geotextile (80 m’ @ $1.25/m?) $ 100
- Lumber (live crib walls) $ 200
- Stock (whips & wattling) $§ 300 (estimate)
- Stock (shrubs for planting) § 200 (estimate)
Labor - 1 man-days ($450/man-day) $ 450
- 6 man-days ($250/man-day) $ 1,500
Monitoring - 0.5 man-day (@$450/man-day) $ 225

Total $3,075
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APPROVALS REQUIRED: Mr. K. Landrock (Landowner), Department of Fisheries and
Oceans, Ministry of Environment, Lands and Parks.
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Figure 6: Site map and proposed works for Survey and Design SD-4. See Appendix 1 for
live crib wall construction details.
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Figure 6: Site map and proposed works for Survey and Design SD-4. See Appendix 1 for

_ live crib wall construction details.
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Survey and Design Number: SD-5

Prescription Number: Toboggan 6

LOCATION: Approximately 150 m upstream of fish counting fence located 2.5 km
upstream of the Toboggan Creek - Bulkley River confluence. UTM coordinates
6087420, 609020.

IMPACT:

Bank erosion/slumping on outside bend of stream. Stock trampling in this

area to access water has exacerbated the slumping,.

PHOTO(S):

TB-5

DESCRIPTION OF PROPOSED WORKS: Mr. Hopps (Landowner) is proposing to fence the
left side of the stream and use that pasture primarily for his stock. The pasture on the
right bank (the area of concern) will probably only be of use for 10 bulls for
approximately four months of the year under this scheme. This will reduce the impact to
the area. To rehabilitate this section of stream and minimize future impacts from stock,
works should include (Figure 7):

1.

2,

3.

4.

Rip-rap placement (joint planting [ 100% willow]) along outside bend of the
stream to stabilize bank,

Pull back small failing bank to 45° and planting (0.05 ha) with willow (60%)
and red-osier dogwood (30%), aspen (20 trees) and spruce (20 trees) to ensure
long-term stability,

Placement of obstacles (i.e. tree trunks) around this failing curve to prevent
stock from accessing the stream at this point,

Excavation of watering channel for stock to discourage their use of the stream.

ANTICIPATED BENEFITS:  This project is intended to provide:
(7 Reduced sediment contribution to Toboggan Creek from slumping banks
(J Reduced livestock trampling along stream
(7 Increased bank stability at the bend of the stream
3 Improved riparian integrity
(J Local employment for slope stabilization.

SCHEDULE FOR IMPLEMENTATION:  The schedule for proposed works is:

S n A LI dO

Acquire approvals

Delivery of required rip-rap and LWD for obstacles (July/August)
Placement of rip-rap & excavation of watering channel (August)
Pull back slope to 45° & placement of obstacles (August/September)
Joint planting of rip-rap and planting of slope (Spring 1999)
Post-Works monitoring (Spring flows 1999)
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TorNGGAN CREEK SURVEY AND DESIGN, MARCH 1998 24

ESTIMATED COST FOR COMPLETION:

Machinery - Hoe (1.5 day @ $1,000/day) $ 1,500

Materials - Rip-rap (60 m’ @ $50/m’) $ 3,000
- Geotextile (100m® @ $1.25/m?) $ 125
- Stock (whips & joint plantings) $ 300 (estimate)
- Stock (trees) $ 50 (estimate)

- Obstacles (available from landowner)

Labor - 1 man-day ($450/man-day) $ 450
- 3 man-days ($250/man-day) $ 750
Monitoring - 0.5 man-day (@$450/man-day) § 225

Total $6,400

APPROVALS REQUIRED: Mr. L. Hopps (Landowner), Department of Fisheries and
Oceans, Ministry of Environment, Lands and Parks.
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TOBOGGAN CREEK SURVEY AND DESIGN FIELD PHOTOGRAPH

Photo Number; TB-5

Survey & Design/Prescription #: SD-5 / Toboggan 6

Location: Approximately 150 m upstream of fish counting fence.

Comments: Outside bend (where person is standing, streamflow toward photographer)
being rapidly eroded by stream and livestock trampling.

Date Taken/Photographer: March 16, 1998 / S. Mitchell
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- Figure 7: Site map and proposed works for Survey and Design SD-5
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Survey and Design Number: SD-6
Prescription Number: Toboggan 7

LOCATION: Approximately 250 m upstream of fish counting fence located 2.5 km
upstream of the Toboggan Creek - Bulkley River confluence. UTM coordinates
6087380, 609240.

IMPACT: Large bank failure along right bank contributing large quantities of sediment
to Toboggan Creek. The toe of the slope is being cut by the stream, there are discrete
points of groundwater seepage exiting the failure further contributing to the erosion and
sedimentation, and overland flow over the top of the bank is hastening the cutting into
the soft soils.

PHOTO(S): TB-6

DESCRIPTION OF PROPOSED WORKS: The required works fall into three areas (Figures 8
and 9);

1. Toe of the slope - Placement of a three large logs as bank deflectors ( 2 high by
three long, cabled at upstream end and anchored by rebar to substrate) is
recommended to deflect the force of the water away from the eroding slope.
Rip-rap is recommended at the upstream end to prevent digging out of the
bank behind the structure.

2. Mid-slope - Live crib walls are recommended above the revetment to stabilize
the slope. Construction of terraces is recommended to relieve the angle of the
slope and provide level areas for seed colonization, accumulation of litter, etc.
In the four areas of groundwater seepage lining small channels down to the
stream with willow whips across the slope to break up the force of the water
and collect sediments recommended in order to confine these flows and
dissipate the energy of the moving water. At the point where these four
channels meet the deflectors large rock (small boulder/rip-rap) should be
placed behind the deflectors in order to allow the water to drain rather than
either running over the deflectors or eroding the banks behind them. Planting
of the terraces is also required (willow 70% and red-osier dogwood 30%). The
exposed slopes should also be seeded with a grass (recommend creeping red
fescue) for rapid stability.

3. Top of slope - The planting of the strip of land between the bank edge and
existing fence is required to reduce the movement of water overland and
through the soil. Species planted should include red-osier dogwood,
cottonwood, aspen, and spruce (15 trees each). In addition, the landowner
(Mr. Hopps) has agreed with extending short fences from his existing fence to
the slope failure in order to prevent stock access to the top of the slope.
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ANTICIPATED BENEFITS:  This project is intended to provide:
(J Reduced sediment input to Toboggan Creek -
(7 Short and long term bank stability to minimize lateral channel movement in
this direction

(0 Local employment for slope stabilization and planting

SCHEDULE FOR IMPLEMENTATION:  The schedule for proposed works is:
1. Acquire approvals
2. Delivery of required trees and rip-rap for structures (July/August)
3. Construction and anchoring of deflectors (August)
4. Construction of crib walls and drainage channels, grass seeding of slope,
erection of fence to exclude livestock (August/September)
5. Planting of crib walls and top of slope (Spring 1999)
6. Post-Works monitoring (Spring flows 1999)

-

ESTIMATED COST FOR COMPLETION:

Machinery - Hoe (1 day @ $1,000/day) $ 1,000
- Chainsaw/drill rental (4 days @ $50/day) $ 200
Materials - Rip-rap/gravels for channels (25m’ @ $50/m’)  $ 1,250
- Geotextile (300 m® @ $1.25/m?) $ 375
- Trees for revetments (six ) $ 2,000 (estimate)
- Stock (whips & joint plantings) § 400 (estimate)
- Stock (trees/grass seed) § 100 (estimate)
- Lumber (crib walls) $ 400
- Rebar/cable $ 100
Labor - 1 man-day ($450/man-day) $§ 450
- 8 man-days ($250/man-day) $ 2,000
Monitoring - 0.5 man-day (@$450/man-day) § 225

Total $ 8,500

APPROVALS REQUIRED: Mr. L. Hopps (Landowner), Department of Fisheries and Oceans,
Ministry of Environment, Lands and Parks
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*hoto Number: TB-6
Survey & Design/Prescription 2 SD-6 / Toboggan 7

Location: Approximately 250 m upstream of fish counting fence.
Comments: Large eroding right bank. Upper photo looking downstream, lower photo
looking upstream.
Date Taken/Photographer: October 24, 1997 / G. Wadley (upper photo)
March 16, 1998 / S. Mitchell (lower photo)
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Figure 8: Site map and proposed woks for Survey and Design SD-6. See also Figure 9
and Appendix 1 for details
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Figure 8: Site map and proposed woks for Survey and Design SD-6. See also Figure 9
and Appendix 1 for details
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Figure 9: Oblique view of proposed works for Survey and Design SD-6
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Survey and Design Number: SD-7
Prescription Number: Toboggan 8

LOCATION: Upstream and downstream of Mr. A. Booths bridge crossing across highway
from Evelyn Community Hall. UTM coordinates 6086677, 610365

IMPACT: Riparian clearing and numerous areas of bank instability along approximately
600 m of pasture.

PHOTO(S): TB-7

DESCRIPTION OF PROPOSED WORKS:  Along the right bank of this 600 m stretch riparian
planting of willow, spruce and cottonwood is required (Figure 10). There is some
riparian vegetation present, so the planting recommended is clump and fill planting
between the water line and the present fenceline (spruce and cottonwood spaced one
every 3-4 m [i.e. ~1000 stems/ha]). Recommended in-stream works are for the
placement of cabled log deflectors on several outside bends (Figure 10). Channelizing a
short section upstream of the bridge between bends in order to provide a straighter
approach to the bridge is also recommended. This will also provide local off-channel
areas for rearing.

ANTICIPATED BENEFITS: This project is intended to provide:
(3 improved riparian structural and functional integrity
(3 Short term (deflectors) and long term (riparian planting) reduction of sediment
contribution from eroding banks
(3 Provision of off-ch<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>