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McIntyre Creek Stream Bank Stabilization

EXECUTIVE SUMMARY
In 2014, the Ta’an Kwäch’än Council initiated a project to design and construct an engineered stream bank
armoring solution to stabilize an area of eroding stream bank on the south side of McIntyre Creek, near its
confluence with the Yukon River. The eroding stream bank threatens to redirect the flow of McIntyre Creek
into a reclaimed landfill site immediately downstream, which has the potential to adversely affect fish and
fish habitat and water quality in lower McIntyre Creek. McIntyre Creek is located within the City of
Whitehorse, and provides important fish habitat, particularly for juvenile Chinook salmon.
TKC secured funding through the Yukon River Panel Restoration and Enhancement fund to design the
stream bank stabilization measures and begin the permitting of this project; partner funding sources will be
used to complete project permitting, construction and follow up monitoring. The specific objectives of the
Yukon River Panel funded portion of this project were to:


Retain a qualified engineering firm to develop a design for the installation of rip-rap armoring along
a section of eroding stream bank of McIntyre Creek.



Incorporate fish habitat enhancement features in the design of the stream bank armoring to increase
the habitat complexity and quality for juvenile Chinook and other freshwater fish species.



Develop a YESAA project proposal to position the project so that it is ready for construction.

TKC staff worked with EDI Environmental Dynamics Inc. (EDI) and Yukon Engineering Services (YES)
to develop two draft designs for rip-rap armoring of a 130 m section of the south bank of McIntyre Creek,
at a location approximately 0.7 km upstream of the creek mouth. Fish habitat enhancement measures
including the installation of root wads, tree revetments and strategic placement of individual rip-rap clusters
were incorporated in the stream bank stabilization design. A YESAA project proposal was developed
concurrently during the design phase of this project.
TKC is currently engaged in the permitting process for this design, and currently seeking additional funds
for the construction phase of this design, with the aim of constructing the stream bank stabilization
measures in the later summer/fall of 2015.
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1

INTRODUCTION

1.1

Project Objectives and Goals

In 2014 the Ta’an Kwäch’än Council secured funding from the Yukon River Panel R&E fund to develop an
engineered design to armor a section of eroding stream bank on the south side of McIntyre Creek and to
begin the permitting process for this design. Partner funding sources will be used to complete project
permitting, construction and follow up monitoring.
McIntyre Creek is a Chinook salmon bearing stream that flows directly into the Yukon River at Whitehorse;
the erosion on the south bank of the creek threatens to allow water to flow through a reclaimed landfill,
which is located directly downstream. TKC seeks to stabilize the stream banks to prevent the creek from
flowing through the former landfill site and to protect downstream fish and fish and habitat. The specific
objectives of this project were to:


Retain a qualified engineering firm to develop a design for the installation of rip-rap armoring along
a section of eroding stream bank of McIntyre Creek.



Incorporate fish habitat enhancement features in the design of the stream bank armoring, to increase
the habitat complexity and quality for juvenile Chinook and other freshwater fish species.



Develop a YESAA project proposal to position the project so that it is ready for construction.

The long term goals of this project are to:

1.2



Ensure that McIntyre Creek does not erode into it former stream channel, through reclaimed areas
of the former landfill.



Maintain the long-term productivity of McIntyre Creek and the downstream areas of the Yukon
River for Chinook salmon, by preventing the creek from mobilizing residual waste material from
the former landfill.
Project Location

McIntyre Creek is a tributary to the Yukon River, located within the city of Whitehorse approximately five
kilometres to the north of the downtown core (Map 1). The headwaters of the creek are located to the east
of Whitehorse. The portion of eroding stream bank that this project focused on is located in the lower
reaches of McIntyre Creek, approximately 0.7 km upstream of its confluence with the Yukon River (Map 1).
The portion of eroding stream bank is located on the right downstream bank of the creek, and extends of a
linear distance of approximately 130 m.
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1.3

Project Background

McIntyre Creek is a Chinook salmon bearing stream located within the Traditional Territory of the TKC.
The creek is known to support rearing of juvenile Chinook salmon and Chinook salmon spawning is
documented by TKC Traditional Knowledge (Anderton 2005) as well as a weir program which documented
migration adult Chinook salmon as recently at 1998 (Waugh and Young 1998). McIntyre Creek flows
adjacent to the former, historic Range Road landfill, which is located at the confluence of McIntyre Creek
and the Yukon River. The Range Road landfill was constructed in 1940’s, and began operating as the
municipal landfill for the City of Whitehorse soon after the end of World War II. In 1968, a large volume of
dump refuse slid down the bluff and into McIntyre Creek. Subsequently, the affected portion of McIntyre
Creek was re-routed to isolate it from the landfill debris at bottom of the west-facing bluff (Map 1). The
landfill was later closed by the order of the Yukon Water Board in 1975, and was abandoned thereafter.
TKC initiated a project to reclaim the landfill in 2005. The first stage of the clean-up, in the summer of
2005, involved the construction of an earth berm adjacent to an eroding area of the south bank of McIntyre
Creek upstream of the former landfill site. The purpose of the berm was to prevent the creek from eroding
into a pond containing potentially hazardous waste materials, and to allow time for cleanup operations to be
completed in areas of the former landfill that were located downstream of the berm.
From 2006 to 2010, TKC removed large amounts of surface waste from McIntyre Creek, the Yukon River,
and surrounding areas. Waste material was hauled offsite and the entire area was re-contoured, capped with
an organic rich fill material and re-vegetated (2010). During the clean-up operations, it was recognized that
the extensive period of operation of the former landfill (approximately 30 years) meant that it was
impractical and financial unfeasible to remove all waste material that had been buried in the landfill. Cleanup operations focused on removing surface waste, and did not attempt to excavate or remove buried waste
material.
In 2007, TKC initiated a Community Stewardship Program, and its project activities included annual
monitoring of the re-vegetation and physical stability of the berm on lower McIntyre Creek. In 2012, TKC
Stewards noted that McIntyre Creek was beginning to erode around the McIntyre Creek and threatened to
flow around the berm and into the reclaimed landfill. In response to this, TKC investigated the feasibility of
installing small-scale erosion control structures along the south bank of the creek. A site visit in June 2013
was conducted by TKC and DFO staff, a biologist from EDI and an engineer from Northland Earth and
Water Consulting. This group determined that small scale erosion control structures would be insufficient to
address the scale of the erosion at the site (EDI 2013). Armoring of the south bank of the creek with rip-rap
was suggested by the engineer as a means to provide effective, lasting erosion control at the site.
1.4

Permitting Requirements

The McIntyre Creek stream bank stabilization measures will be constructed on vacant crown (territorial)
land and will include in-stream works in a fish bearing watercourse, as such the project requires several
Yukon permits (Table 1). The process of acquiring these permits was begun through the development of a
EDI Project No.: 14-Y-0370
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Project Proposal under the Yukon Environmental and Socioeconomic Assessment Act (YESAA), and will
continue during the lead-up to the construction of the stream bank stabilization measures. A decision
document from the Yukon Environmental and Socioeconomic Assessment Board (YESAB) is required
prior to the application for a Yukon Water License; other permits can be secured during the YESAA review
process.
Table 1.

Summary of Yukon Permitting Requirements for the McIntyre Creek Stream Bank Stabilization
Project

Permitting Agency

Permit Trigger

Permit Required

Yukon Environmental and
Socioeconomic Assessment
Board (YESAB)

Watercourse training for erosion control
purposes, land clearing and access trail
construction

YESAB Decision
Document

Yukon Water Board

Watercourse training for erosion control
purposes

Yukon Water License

Fisheries and Oceans Canada

Alteration of fish habitat, instream works in a
fish bearing stream.

Fisheries Act
Authorization or letter
of advice

Yukon Government Lands
Branch

Development/construction on crown land

Yukon Land Use Permit

City of Whitehorse

Development/construction within the
boundaries of the City of Whitehorse

City of Whitehorse
Development Permit
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2

METHODS

Project activities began with a site visit to the area of eroding stream bank in the spring of 2014 by project
team, which included TKC’s Renewable Resource Technician, a project biologist from EDI Environmental
Dynamics (EDI) and the structural engineer and project manager from the contracted engineering firm
(Yukon Engineering Services [YES]). Subsequently, draft stream bank stabilization designs were prepared by
YES and reviewed both TKC and EDI, who provided feedback and suggestions for fish habitat
enhancement measures, with a focus on preserving existing and creating additional high quality habitat for
juvenile Chinook salmon. TKC and EDI also sought the opinion DFO habitat biologists during the design
process, and concurrently developed a YESAA project proposal for this project to begin the permitting
process and position this project for construction. Each of these components is described in further detail
in the sections below.
2.1

Site Visit to McIntyre Creek

The project team visited the area of eroding stream bank on lower McIntyre Creek on June 13, 2014. The
objective of this site visit was to allow all project team members to familiarize themselves with the current
extent of the erosion on the south bank of lower McIntyre Creek. The project team examined both banks of
the creek to determine the scope of bank stabilization measures that would be required, and discussed the
erosion issues present at the site. The team discussed the size of rock armoring that would be required,
potential access routes to the site during construction and the approximate linear extent of armoring that
would be required to provide lasting erosion protection at the site. TKC and EDI staff also photographed
the site to allow for comparison with the extent of erosion that was documented in the summer of 2013.
2.2

Design of Stream Bank Stabilization Measures

YES used the data gathered during the June site visit and began the process of creating a preliminary draft
of the stream bank armoring design to stabilize the eroding portion of the south bank of McIntyre Creek.
YES conducted a topographic survey of the site in July and reviewed soils and geotechnical data for the
area; this data was previously collected by Yukon Government during a culvert upgrading project located
approximately 500 m upstream of the area of eroding stream bank.
A preliminary draft stream bank stabilization design was prepared in September 2014 and was reviewed by
TKC and EDI staff. Suggested fish and fish habitat enhancement measures were developed by TKC and
EDI and were discussed with YES’s design team. These measures were then incorporated into a second
design draft. The second draft was completed in November 2014, and was reviewed by TKC and EDI
project staff. A meeting was also held with DFO Whitehorse staff in December 2014, to discuss the fish
habitat measures proposed to date, and to seek input on additional measures or design considerations that
could be implemented to enhance the quality of fish habitat in the area.
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Final revision to the design were discussed with YES in February 2015, and the finalized design was
completed in March 2015, which included the incorporation of additional fish habitat enhancement measure
proposed by TKC and EDI, as well as some revisions and suggestion provided by DFO.
2.3

Project Permitting

A YESAA Project Proposal was developed concurrently with the design of stream bank stabilization
measures. EDI’s project biologist developed the YESAA application in conjunction with staff from TKC’s
Lands and Resources and Heritage Staff. This application was submitted to YESAA in February 2015. TKC
and EDI also began the process of drafting a Yukon Water License application for this project, which will
be completed in later project phases using partner funding sources.
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3
3.1

RESULTS
Condition of Lower McIntyre Creek Stream Banks

Observations and photo documentation of the eroding stream bank of lower McIntyre Creek in June 2014
indicated that substantial erosion of the site has occurred since the previous site visits in June and October
2013. Very little vegetation has established on the exposed slope since 2013 (Photos 1 and 2) and the edge
of right (south) bank of the creek has eroded further towards the area of the reclaimed landfill. Additionally,
two larger conifers that were beginning to lean towards the edge of the stream in 2013 (Photos 1 and 3) had
fallen into the stream by June 2014 (Photos 2 and 4), further destabilizing the stream bank in this area. The
creek has also continued to erode into the toe of the earth berm (Photos 3 and 4) that was constructed prior
to the landfill clean up, in 2005. In contrast, the left downstream bank of the site was well vegetated with
riparian vegetation and no erosion was noted between June 2013 (Photo 1) and June 2014 (Photo 2).

Photo 1.

EDI Project No.: 14-Y-0370

Downstream view of the eroding right downstream bank of lower
McIntyre Creek; June 10, 2013.
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Photo 2.

Downstream view of the eroding right downstream bank of lower
McIntyre Creek; June 13, 2014.

Photo 3.

Upstream view of the eroding right downstream bank of lower
McIntyre Creek; October 10, 2013.
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Photo 4.

3.2

Upstream view of the eroding right downstream bank of lower
McIntyre Creek; June 13, 2014.

Design of Stream Bank Stabilization Measures

The development of the preliminary, secondary and final engineered design and the revisions to fish habitat
measures that were proposed and incorporated during each stage are discussed in the following sections; a
summary of the suggestions and input provided by DFO between the second and final design phases is also
detailed below. The final stamped and signed design drawings are included as Appendix A of this report.
3.2.1 First Draft Design
The first draft of the stream bank stabilization measures included the armoring of 130 m of the right (south)
bank of McIntyre Creek using rip-rap with a nominal size of 300 m (Class I rip-rap), with a straight edge
along the toe and sides of the slope. This armoring would extend upstream and downstream past the limits
of the current area of erosion to ensure effective erosion protection of the stream bank. The preliminary
design included re-shaping the eroding stream bank to a slope of 2:1, followed by the installation of a layer
of non-woven geotextile. Rip-rap would then be installed on top of the geo-textile covering, with an
approximate installed width of 7.8 m to 9.3 m from the stream bed to the top of the armored slope. The
planned depth of the rip-rap installation was approximately 0.6 to 1 m. Re-vegetation of the top of the slope
using native grasses and shrub species was also included in the preliminary design.
TKC and EDI reviewed the preliminary design and suggested the several design changes and fish habitat
enhancement measures. Both parties noted that the stream channel in this area is a shallow, fast-flowing
riffle/run, with little edge type habitat or resting areas for fish. The creation of more complex flow patterns
EDI Project No.: 14-Y-0370
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(pools, and eddies) in the area was desired as a means of increasing fish habitat quality. The following
revisions to the preliminary design were suggested:


installation of root wads at the base of the prepared slope, to slow stream flow and provide
increased instream cover and habitat complexity for fish;



installation of instream boulder clusters (using individual rip-rap pieces), to provide complexity to
instream flow patterns and small pools downstream of the clusters, as resting areas for fish in the
mid channel area;



tapering the edge of the rip-rap installation, to ensure a smooth transition and blending with the
surrounding riparian areas upstream and downstream of the installation site;



contouring the straight edged toe of the armoring slope, with small projection of rip-rap, as a means
to increase the aesthetic appeal of the design as well as breaking up laminar flow patterns along the
base of the armored bank; and,



revising the design slope from 2:1 o 1.5:1, to reduce the width of the required armoring and the
overall size of the project footprint.

3.2.2 Second Draft Design
The second draft included the implementation of a 1.5:1 design slope, which shortened the planned width
of the armoring substantially and reduced the project footprint area. The length of the rip-rap slope length
was reduced to approximately 6.2 m to 7.7 m; this also resulted in the substantial reduction in the planned
volumes of rip-rap required for this project (see Section 3.3 for more information) The linear extent of the
armoring (130 m), depth of armoring, and planned rip-rap sizes remained unchanged.
Fish habitat enhancement measures including installation of root wads, contouring of the toe of the slope
and tapering the edges of the rip-rap installation were incorporated into the second draft of the design. Root
wads were the planned near the toe of the slope facing upwards towards the water surface, with
approximately 60% of their trunk length embedded into the bank for stability. The addition of instream
rock clusters was not incorporated into the design; YES’s structural engineer indicated that these features
could constrict streamflow and negatively influence the stability of the stream bank armoring over the long
term.

3.2.3 Input from DFO
The second draft of the stream bank stabilization design was presented to DFO during the meeting with
TKC and EDI staff. The proposed design was met with positive reception from DFO, and the following
recommendations and suggestions were made:

EDI Project No.: 14-Y-0370
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root wads should be field fitted on a case by case basis, and should be oriented downstream and
inserted horizontally into the stream bank;



fish habitat enhancement measures should not constrict stream flow and should consider how the
thalweg may shift as a results of implementation; fish habitat enhancement measures should not be
installed if there is a risk of destabilizing the opposite bank of the stream;



fish habitat features should be kept to a small scale, and use root wads that are appropriately sized to
the area;



the installation of tree revetments (small conifers with intact branches) should be considered
downstream of root wad installations to provide additional cover for fish; and



design features should be include as much detail as possible, to ensure that installation proceeds
smoothly.

3.2.4 Finalized Design
Comments from DFO were communicated to YES’s project team and were incorporated in the finalized
design for the stream bank stabilization measures. Notes were included in the finalized design drawings to
allow for optimal root wad installation.
3.3

Cost and Materials Estimate

The estimated cost and materials required to construct the preliminary and final designs are summarized in
Tables 2 and 3; the preliminary cost and materials estimate is included to highlight several changes between
the initial and final stage designs. No changes to any of the materials/quantities were made from the second
to the final draft of the stream bank stabilization design, and as such they are equivalent.
The change from the preliminary design slope of 2:1 to the final design slope of 1.5:1 reduced the amount
of rip-rap required by approximately 12% (480 m³ to 424 m³, Tables 2 and 3). The project footprint area
was also reduced substantially by implementing a shorter slope length, which reduced the amount of
planned re-vegetation by 33% (700 m² to 473 m²; Table 2 and 3). In contrast, the shorter slope length
required additional clearing, excavation and shaping, and the costs estimates for these components were
higher in the final design than in the preliminary design. TKC and EDI staff also discussed the possibility of
using onsite embankment fill material, rather than importing this material to the site. YES reviewed this
possibility, and determined that the fill material onsite that was excavated during the re-shaping of the bank
to the design slope could be re-used to fill in areas were the ground elevation had to be built up. The
engineered embankment fill was removed from the final design cost estimate (Table 3). The changes to the
preliminary material and cost estimate reduced the final estimated project costs estimate by $25,437.
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Table 2.

Preliminary cost and materials estimate for the armoring of the stream bank of lower McIntyre
Creek.
Units

Estimated Unit
Price

Quantity

Amount

Clearing & Grubbing of the project site,
disposal of cleared material

m2

$20.00

1,040

$20,800

Excavation to design slope

m3

$15.00

260

$3,900

Import of engineered embankment fill

m3

$45.00

230

$10,350

River bank re-shaping

m2

$3.00

1,400

$4,200

Supply and installation of class I rip-rap

m3

$175.00

480

$84,000

Supply and place of non-woven geotextile

m2

$6.50

1,500

$9,750

Re-vegetation

m2

$20.00

700

$14,000

Description of Works
Construction Material and Costs

Sub Total

$147,000

Other Costs:
Mobilization & Demobilization

-

$5,000.00

1

$5,000

Contingency (25%)

-

-

-

$36,750

Sub Total

$41,750

Total Estimated Project Cost

$188,750
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Table 3.

Final cost and materials estimate for the armoring of stream bank of lower McIntyre Creek.
Description of Works

Units

Estimated Unit Price

Quantity

Amount

Construction Material and Costs
Clearing & Grubbing of the project
site, disposal of cleared material

m2

$20.00

1,249

$24,980

Excavation to design slope

m3

$15.00

531

$7,965

Import of engineered embankment fill

m3

-

160

-

River bank re-shaping

m2

$3.00

900

$2,700

m3

$175.00

424

$74,200

m2

$6.50

1,130

$7,345

m2

$20.00

473

$9,460

Supply and installation of class I riprap
Supply and place of non-woven
geotextile
Re-vegetation
Sub Total

$126,650

Other Costs:
Mobilization & Demobilization

-

$5,000.00

1

$5,000

Contingency (25%)

-

-

-

$31,663

Sub Total

$36,663

Total Estimated Project Cost

$163,313

3.4

YESAA Project Proposal Application

A YESAA project proposal was submitted for this project on March 2, 2015. The proposal details the
planned project construction activities, the potential socio-economic and environmental effects of this
project and mitigation measures that will be put in place to mitigate adverse socio economic and
environmental effects. This project proposal can be viewed online on the YESAB public registry.
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4
4.1

ONGOING PROJECT ACTIVITIES
Community Support

TKC has worked to develop a broad level of support for the goals of this project. To date, this has included
engaging the support of the City of Whitehorse, the Yukon Territorial Government, the Kwanlin Dun First
Nation (KDFN) and the Friends of McIntyre Creek (a local community stewardship group).
TKC and EDI have met with City of Whitehorse planning department staff to discuss the importance of
ensuring that the eroding stream bank of McIntyre Creek is stabilized and area of lower McIntyre Creek
remains protected. The city recognizes the importance of the lower McIntyre Creek watershed, and has
developed conceptual plans for future use of the area referred to as “the Point” in neighbourhood planning
for the Range Road North area of Whitehorse. TKC is also currently investigating the potential for in-kind
support of city equipment and personnel during the construction of this project.
The Yukon Government Lands Branch has indicated support for this project, and has agreed to waive the
fees associate with a territorial land use permit for this project. The Friend of McIntyre Creek and the
KDFN have both provided letters of support for this project; the Friends of McIntyre Creek have also
indicated an interest in providing volunteer support for this project, as needed.
4.2

Permitting

The YESAB permitting process and Yukon Water License Application process are the two most substantial
permitting tasks associate with this project. The YESAB process timelines specify that a decision document
can be issued after a period of three months, assuming there are no major project deficiencies and there is
no major opposition to the project. A detailed YESAA application has been prepared and TCK is confident
that there will be strong community support for this project.
A Yukon Water License can be secured following a similar three month review period, but this process
cannot be completed without a decision document from YESAB. Other permitting requirements for this
project (territorial land use permit, a DFO fisheries act authorization/letter of advice and a City of
Whitehorse development permit) can be secured during the YESAB/Water License permitting period. It is
TKC’s intention to secure all required permits for this project as soon as possible.
4.3

Project Funding

The final cost and materials estimate produced by YES for this project is greater than the funding that TKC
has secured for this project to date. In addition to the funding provided by the Yukon River Panel, the
federal EcoAction Community Funding Program has contributed $44,810 towards the construction and
near term monitoring of the stream bank stabilization measures. The remaining portion of the estimated
$163,313 construction cost of this project, as well as some funding for permitting and project management,
will need to be secure from other funding sources.
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TKC is currently seeking the balance of the funds for this project from the Yukon Community
Development Fund (CDF). CDF funding will allow TKC to complete the construction of the stream bank
stabilization measures, as well as post-construction re-vegetation and monitoring. An application to the
CDF was submitted in January 2015, and the success of this funding application will be known by April
2015. TKC is committed to continuation of this project, and will continue to seek alternate funding sources
to advance this project if CDF funding cannot be secured.
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