
 

 

 

MEMORANDUM 
 

DATE:  September 12, 2019 

TO:  Front Counter BC 

MFLNRO 

  Planning and Triage, Fisheries and Oceans Canada 

CC:  Scott Lamont, District of Squamish 

FROM: Lorena Garcia, R.P. Bio, Ken McNamara, A.Sc.T., P. Biol. and Dave 

Williamson,  

RE: Mamquam River Dike Vegetation Management Plan 

FILE #:  064-32-51 

 

 

Cascade Environmental Resource Group Ltd (Cascade) was retained by Scott Lamont (District of 
Squamish) to conduct a Vegetation Management Plan at the Mamquam River dike along the 
north shore of the river (right bank).  The location is shown in Map 1.  In order to retain the 
ongoing integrity of flood protection infrastructure, activities will include brush and tree removal 
from the rip rap and at the crest of the dike.  The Environmental Guidelines for Vegetation 
Management on Flood Protection Works to Protect Public Safety and the Environment will be 
followed to establish the vegetation management on the dike. 

1.0 Mamquam River Dike 

The District of Squamish is responsible for dike maintenance along local watercourses, including 
the Mamquam River.  The Mamquam River is one of the four main tributaries of the Squamish 
River which provides habitat for a significant number of birds, fish and wildlife species.  In 
particular this area is known as a congregation site for wintering bald eagles (Haliaeetus 
leucocephalus) from November to February.  The riparian areas along the river are essential for 
eagles to perch, roost, feed, hunt, and carry out their life cycle activities.  Pacific salmon also use 
the Mamquam River with spawning runs occurring throughout the summer and into fall/winter.  
Steelhead trout (Oncorhynchus mykiss), start to run in the Mamquam from April to May.  Sockeye 
(O. nerka) and Chinook (O. tshawytscha) start the season in July, with chinook running until 
November.  Coho (O. kisutch) start in August to October, pink salmon (O. gorbuscha) have odd 
year runs and start from August to October (Golder, 2005).  Chum salmon (O. keta) start runs in 
September in the Mamquam and can run as late as January.  Other fish species that inhabit the 
Mamquam River are artic char (Salvelinus alpinus), bull trout (S. confluentus), aleutian sculpin 
(Cottus aleuticus), dolly varden (S. malma), prickly sculpin (Cottus asper), and theespine 
stickleback (Gasterosteus aculeatus) (Habitat Wizard, 2019).  Fish use the Mamquam River 
riparian cover, the shade is necessary for moderating water temperature in order to carry out life 
processes.  The riparian vegetation improves the water quality for fish, reducing flood effects by 
filtering runoff and retaining precipitation (Golder, 2005). 
 
A significant component of the dike maintenance is vegetation management, to protect the 
integrity of the dike and also to allow for unhindered visual inspection, particularly during high 
water events.  This was particularly noted in the latest Dike Safety Audit Report (MFLNRO, 2012) 
which summarized “Serious deficiencies were found in the vegetation management of the 
District’s Dikes.  During flood conditions it is essential that emergency dike inspections can be 
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carried out quickly and effectively to identify areas of potential piping or other geotechnical 
problems.  Where the side slopes of a dike are obscured by vegetation the work of emergency 
responders is greatly impaired.  The root systems of larger trees can contribute to geotechnical 
problems in dikes.  Through decades of lack of maintenance much of the alder on the dike side 
slopes now exceed the diameter that Fisheries and Oceans Canada (DFO) will allow to be cut. 
Vegetation that is too large to be removed will require a long-term approach likely involving DFO 
approval of riparian compensation, which can be costly.  This reason alone is, in itself, a major 
incentive to ensure all smaller diameter vegetation is cut soon as possible before it reaches the 
limiting diameter set by DFO.” 
 
The management of vegetation on dikes is the often-conflicting mandate of the various 
government agencies responsible for dike maintenance, works in and about watercourses, and 
protection of the environment; particularly within MFLNRO and DFO.  It is recognized that 
“Streambanks with riprap have fewer undercut banks, less low-overhead cover and are less likely 
than natural stream” (Schmetterling et al., 2001).  Loss of riparian vegetation can lead to 
simplified aquatic habitat and may reduce the potential for large woody debris (LWD) recruitment 
into the stream (Ralph et al. 1994; Young et al. 1994; Fausch et al. 1995), with the result that 
many streams lack sufficient large organic material for biotic and abiotic functions (Beschta & 
Platts, 1986).  The importance of large woody debris for salmonid habitat is well documented 
(Meehan 1991).  By riprapping banks, LWD recruitment is eliminated because lateral migration is 
stopped and less LWD and plants become established than on natural banks (Dykaar & 
Wigington, 2000). 
 
Alternative bank protection measures, as opposed to riprap protection, have been proposed to 
maintain the above noted natural functions of streambanks and shorelines (Zelo et al., 2000; 
Adam, 2002), however they are difficult to implement to implement post dike construction and can 
involve acquisition of larger tracks of land.  As a compromise to allow for protection of public 
safety and minimizing environmental impacts, DFO have entered into a MoU with the District of 
Squamish that allows for cutting of trees and shrubs with dbh’s (diameter at breast height) of less 
than 10cm on the riprapped portion of the dike structure.  On the Mamquam River dike, however, 
lack of maintenance in the past has resulted in the riparian vegetation maturing so that dbh’s of a 
large number of trees is significantly greater than the 10 cm limit for removal; and as mentioned 
earlier, while the smaller trees and shrubs may prevent inspection of the dike, it is the larger trees 
that pose the greatest potential to contribute to geotechnical problems in the dike. 
 
This Management Plan was developed to address the vegetation management on the 
dike.Currently, the only Mamquam River dike property affected is described bellow: 
 
2458 Mamquam Road 

Legal Description:  Lot D, Plan VAP12475 township 50 Group 1, Except Plan BCP30206, 
Except plans: SROW PLAN 15402 As Hwy/ Part dedicated road BCP30206 NW ¼ of Sec 
1, and of NE ¼ of Sec 2 
PID: 008-886-211 
Ownership: Municipal  
Zoning: P-3 Park and Public Use 
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2.0 Mamquam River Dike Vegetation Management Plan 

Mamquam River Dike Vegetation Management Plan is being developed specifically to address 
the vegetation management issues on the Mamquam River dike along the north shore of the river 
(right bank), in the vicinity of the Squamish Golf Course starting at 2458 Mamquam road 
downstream for a total distance of 745 m (Map 1). 
 
This plan follows the “Environmental Guidelines for Vegetation Management on Flood Protection 
Works to Protect Public Safety and the Environment” jointly published in March 1999 by the BC 
Ministry of Environment, Lands & Parks, and Fisheries & Oceans Canada (hereafter referred to 
as the Guidelines).  Other best management practices, such as Develop with Care (BC MOE & 
MFLNRO, 2012) and Standards and Best Practices for Instream Works (BC MWLAP, 2004) were 
also reviewed to identify critical habitat features and timing windows. 
 
The vegetation management best practices under Standards and Best Practices for Instream 
works is intended to meet the standards requiring that no-net-loss or a gain in habitat be realized 
as a result of the works.  This goal will be difficult to achieve given that the conflicting objective of 
dike maintenance is the removal of trees and shrubs from most of the dike.  However, some 
mature and wildlife trees that do not pose any safety issues will be retained on the of the dike.   
 
To address the vegetation management issues along the dike adjacent to the northern shore of 
the Mamquam River, the area to be managed has been divided into five sections based on 
habitat features and dike morphology with the vegetation management specific to those sections.  
The sections are as follows: 

• Section 1: The 69 m of dike starting at the entrance of the parking lot on the east side of 
the Golf Course 

• Section 2: The 46 m of dike south of section 1 

• Section 3: The 304 m of the dike south of section 2 

• Section 4: The 199 m of the dike south section 3 

• Section 5: The 127 m of the dike ending at the south west of golf course pond. 

 

 
Guidelines for vegetation management that apply to all sections include: 

Section Lat  Long 

1  49.73380° N -123.11625° W 

2  49.73354° N -123.11739° W 

3  49.73328° N -123.11774° W 

4   49.73083° N -123.11897° W 

5  Start 
49.72900° N 
End 
49.72796° N 
 

 
-123.11914° W 
 
-123.12024° W 
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• If vegetation management is necessary between April 1 and July 31, it should be 
conducted with due diligence (i.e. preceded by a breeding bird survey conducted by a 
Qualified Environmental Profession) to comply with Section 34 of the Wildlife Act. 
 

• Vegetation management in environmentally sensitive bird nesting areas should be 
scheduled annually from September 1 to March 31.   

 

• While the objective is to clear trees and shrubs from specific areas, every effort should be 
made to minimize disturbance to vegetation that is to be preserved. 
 

• Dike crest should be kept clear of vegetation other than trimmed grass, and accessible 
with due regard for inspection sight lines. 
 

• Dike landside slopes should be cleared of vegetation other than trimmed grass including 
a minimum 3-meter strip beyond the landside toe. 
 

• Waterside side slope of dikes shall be cleared of vegetation other than trimmed grass to 
the toe of dike fill, except where specifically detailed in the 5 dike design sections.  Large 
vegetation, greater that 30 cm DBH (diameter at breast height) should be removed a 
further 2 m from the toe of dike fill. 
 

• Clumps of vegetation will be left where they occur below the level of dike fill (Figure 1).  
 

• Where they dike crests are greater than 9 m, clumps of vegetation will be left throughout 
the waterside slope at a density no greater than as specified in the Guidelines (Figure 2); 
(clumps of shrubs spaced at least 9 meters apart).  To reduce future vegetation 
maintenance requirements, it is recommended that vegetation selected will not exceed 5 
to 6 meters in height, and it is generally recommended that the branches of vegetation 
clumps be pruned and maintained to have a maximum span of about 3 meters in 
diameter.  
 

• Trees and shrubs on the natural stream bank that are greater than 2 m from the toe of 
dike slope will be left in place (Figure 3). 
 

• Controlled vegetation clumps may contain shrubs which do not obstruct inspection 
visibility displace riprap or create holes.  Suitable shrub species are red osier dogwood 
(Cornus stolonifera), oceanspray (Holodiscus discolor), hardhack (Spirea douglasii), 
baked hazelnut (Corylus spp.), Nootka rose (Rosa nutkana), snowberry (Symphoricarpos 
albus) or low growing non-spreading species. 
 

• The Guidelines also state that “where environmental agencies have significant concerns 
for areas of sensitive habitat, variations from these guidelines may be consider increasing 
protection of habitat where practical and economic, provided public safety is not 
compromised.”  “All variations from these guidelines which may affect public safety must 
be approved by the office of the Inspector of Dikes.”  Such deviations will be identified in 
the following section outlining treatment within each of the five dike sections. 
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Figure 1:  Riverside dike with bank protection showing vegetation clumps below toe of dike fill on 
waterside slope. (from MELP & DFO, 1999). 
 

 
Figure 2:  Riverside dike with crest greater than 9 m with bank protection showing vegetation 
clumps on waterside slope. (from MELP & DFO, 1999). 
 

 
Figure 3:  Dike with natural levee showing vegetation preservation (from MELP & DFO, 1999). 



 Vegetation Management Plan

Mamquam River Dyke
Squamish

British Columbia

GIS Cartographer: Oliver Chew
Date: Thursday, September 5, 2019

CERG File#: 064-32-51
Projection: NAD 1983 UTM Zone 10N
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2.1 Dike Section 1  

For most of the length of this dike section (69 m), there is a levee of 30m, between the dike toe 
and the “natural” riverbank, as defined by the treed vegetation.  The vegetation on crest and to 
the toe of the dike is dominated by black cottonwood (Populus balsamifera) with a raging dbh 
between 30-40 cm, and Douglas-fir (Pseudotsuga menziesii) with 30-40 cm dbh.  The crest of the 
dike (12 m) is mostly dominated by a of Himalayan blackberry (Rubus armeniacus), which is an 
invasive species, and thimbleberry (Photo 1).  The specific prescription for this section of dike is 
outlined below: 

• Remove all trees and shrubs from crest to the toe of dike slope or a minimum of 5 m, 
whichever is greater. 

• If possible, retain large Douglas-firs (40 cm dbh) on the east side of the dike crest 

• Leave all remaining trees and shrubs on the natural levee. 

• Retain vegetation clumps on the waterside slope of the dike. 

 
Photo 1:  Looking south west at the crest of the Mamquam River dike showing section 1, September 4, 
2019. 

 
2.2 Dike Section 2  

For most of the length of this dike section (46 m), there is a small levee, ranging from 2 to 8m, 
between the dike toe and the river.  The vegetation on the dike crest (6.5 m) and to the toe of the 
dike is dominated by mature trees such as black cottonwood (67 cm dbh), bigleaf maple (Acer 
macrophyllum) (50 cm dbh) and young western redcedar (Thuja plicata) (33 cm dbh) The top of 
the dike is greater than 9 m (Photo 2).  The specific prescription for this section of dike is outlined 
below: 

• Remove all trees and shrubs from riprap to the toe of dike slope, or a minimum of 5 m, 
whichever is greater. 

• Remove trees, with dbh’s greater than 30 cm, for further 2 m. 

• Leave all remaining trees and shrubs on the natural levee. 

• As the dike crest is less than 9 m, to retain vegetation clumps on the riprap dike face, the 
clumps need to be below the toe of the dike.  Unfortunately, this is not the case for this 
section of the dike, and therefore there is no opportunity to retain vegetation clumps on 
the waterside slope of the dike.  
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Photo 2: Looking south west at the crest of the Mamquam River dike showing section 2, September 4, 2019. 

 
2.3 Dike Section 3  

At this section, there is no levee as the toe of the dike intersects the river throughout the entire 
section (304 m).  The vegetation is dense and diverse on the crest of the dike and it is dominated 
by Douglas-fir, willow (Salix ssp.) , young black cottonwood, red alder (Alnus rubra),western 
redcedar, bigleaf maple with a dense shrub layer consisting snowberry , dogwood (Cornus spp.) 
and Himalayan blackberry (Photo 3).  The crest of the dike is 9 m.  The specific prescription for 
this section of dike is outlined below: 

Where the levee is less than 2 m wide: 

• To strictly adhere to the Environmental Guidelines for Vegetation Management on Flood 
Protection ‘Works (MELP & DFO, 1999), all trees would need to be removed from riprap 
to the toe of dike slope; however, as the Mamquam River provides important fish habitat 
and the larger trees provide roosts for bald eagles, it is recommended that trees be 
retained in clumps of about 3 m in diameter, spaced approximately 9 m apart.  Clumps 
should be selected so that they don’t interfere with inspection of the dike.  As this varies 
from MELP & DFO guidelines, this recommendation must be approved by the Inspector 
of Dikes. 

• As the dike crest is generally greater than 9 m, vegetation clumps can be retained on the 
riprap dike face.  The clumps need to be low growing vegetation (maximum height not to 
exceed 5 to 6 m), have a maximum span of 3m, and be spaced a minimum of 9 m apart. 

 
Photo 3: Looking south at the crest of the Mamquam River dike showing section 3, September 4, 2019. 
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2.4 Dike Section 4  

For most of the length of this dike section (199 m), a secondary bench is observed and there is a 
small levee of 3 m, between the dike toe and the river.  The crest grows to 14 m (Photo 4).  The 
vegetation on the dike crest and to the toe of the dike consists of black cottonwood (40 cm dbh), 
bigleaf maple (36 cm dbh), western redcedar (20 cm dbh).  The specific prescription for this 
section of dike is outlined below: 
 
Where the levee is wider than 2 m wide: 

• Remove all trees and shrubs from riprap to the toe of dike slope, or a minimum of 5 m, 
whichever is greater. 

• Remove trees, with dbh’s greater than 30 cm, for further 2 m. 

• Leave all remaining trees and shrubs on the natural levee. 

• As the dike crest is greater than 9 m, vegetation clumps can be retained on the riprap 
dike face.  The clumps need to be low growing vegetation (maximum height not to 
exceed 5 to 6 m), have a maximum span of 3m, and be spaced a minimum of 9 m apart 

 

 
Photo 4: Looking south at the crest of the Mamquam River dike showing section 4, September 4, 2019. 

2.5 Dike Section 5  

For most of this dike section (127 m), there is a levee, ranging from 2 to 15 m, between the dike 
toe and the river.  The vegetation on the dike crest (6.5 m) and to the toe of the dike is dominated 
by mature trees such as black cottonwood (45 cm dbh), bigleaf maple (30 cm dbh), red alder (15 
cm dbh).  The crest of the dike grows to 20 m (Photo 5).  The specific prescription for this section 
of dike is outlined below: 
 
Where the levee is wider than 2 m wide: 
 

• Remove all trees and shrubs from riprap to the toe of dike slope, or a minimum of 5 m, 
whichever is greater. 

• Remove trees, with dbh’s greater than 30 cm, for further 2 m. 

• Leave all remaining trees and shrubs on the natural levee. 
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• As the dike crest is generally greater than 9 m, vegetation clumps can be retained on the 
riprap dike face.  The clumps need to be low growing vegetation (maximum height not to 
exceed 5 to 6 m), have a maximum span of 3m, and be spaced a minimum of 9 m apart. 

 

 
Photo 5: Looking south at the crest of the Mamquam River dike showing section 5, September 4, 2019. 

 

 
Prepared by:      With support and review provided by: 

   

Lorena Garcia, M.Sc., R.P. Bio.   David Williamson, B.E.S., Q.E.P. 
Biologist     Principal 
Cascade Environmental Resource Group Ltd.  Cascade Environmental Resource Group Ltd 
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