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Established in 1971 

Ontario     British Columbia     Alberta     Yukon     Newfoundland     USA     Russia 
 

 
Tel: (250) 758-1264 

Fax: (250) 758-1298 
www.lgl.com 

 
December 18, 2009 
 
Ms. Robin Taylor 
Environmental Manager 
Port Mann Highway 1 Project 
Transportation Investment Corporation 
201-145 Schoolhouse Street 
Coquitlam, BC V3K 4X8 
 
 
Dear Robin:  
 
Re: Draft Conceptual Design for Wilson Farm North Tidal Channels  

 
We have prepared a conceptual design for the Wilson Farm North Tidal Channel project.  

The design includes a plan view (Figure 1) and five typical cross sections for the various 

enhanced, new and swale channels (Figure 2, Figure 3 and Figure 4, resp.).  General 

planting notes (Table 1) are described and candidate plant species (Table 2) and 

riparian planting plans (Figure 5 to Figure 8) are proposed for the typical cross sections. 

Design Objectives 

Preparation of this tidal channel design for the improvement of fish habitat was based on 

several underlying objectives that relate primarily to protection of the existing high quality 

wildlife habitat within Wilson Farm North.  Maintaining large patch size areas of old-field 

habitat is critical for ensuring continued use of Wilson Farm North by raptors that prey on 

Townsend’s vole.  To meet this objective our conceptual design maintains a large tract of 

old-field habitat that is unfragmented by wetted channels (though we expect raptors and 

herons to continue to use areas between and adjacent to the new channels because 

suitable vole habitat will persist there).  In addition, it is important that the design protects 

existing mature trees and shrubs that are providing important habitats for songbirds and 

other wildlife.  To implement the vegetation protection measures, the centre line of the 

new channel alignments will be laid out in the field by the design team’s biologists and 

engineers to minimize impacts on existing shrubs and trees.  In addition, we propose to 
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establish riparian vegetation such as native grasses, shrubs and trees, along the new 

and enhanced channels to improve wildlife habitat suitability there.  We will also 

describe, in a future document, channel and tidal gate design criteria and specifications 

and seasonal operational plans that provide flood protection and flexibility in water level 

management (e.g., water level drawdown of the channels, spring, fall/winter, and 

summer operational regimes for the tidal gate, etc.) to ensure old-field habitat conditions 

are maintained and to allow, for example, scheduled mowing/brushing in accordance 

with CFRP plan objectives. 

Specific Design Elements 

Enhanced Channels  

We propose to enhance the existing perimeter ditch and the eastern ditch that runs SE-

NW by excavating a portion of the channel deeper and creating a low elevation 

submerged bench (Figure 1 and Figure 2).  Two approaches will be used to construct 

the enhanced channels.  First, the western and diagonal sections of the existing ditches 

will remain within their current straight channel boundaries.  However, as a variation to 

the proposed cross section drawing, we propose to alternate the deeper portion of the 

channel to either the left or right bank in these enhanced sections to provide some 

localized sinuosity within the existing channel boundaries.  Second, on the NW and N 

ditch, the channel has in-filled and is currently quite narrow and only wetted 

intermittently.  We propose to enhance that section of existing ditch by constructing a 

meandering channel with the same cross-section characteristics as Figure 2.  Where the 

channel is moved away from the existing dyke and pathway at proposed meander 

bends, the existing ditch would be in-filled with spoil excavated from the enhanced 

channel alignment and lower riparian benches would be created to provide 

discontinuous sections of riparian vegetation adjacent to the pathway.   

The existing channel along the dyke varies in wetted width between ~8–12 m.  As 

proposed, the enhanced channels would have a wetted width of about 10 m at high 

water mark.  Water levels in the enhanced channels would fluctuate with regular tidal 

frequencies between elevations of ~0.3 and ~0.8 m geodetic.  The deepest portion of the 

channel would have a minimum water depth of <0.8 m at low tide and ~1.3 m at high 

tide.  The bench would have a minimum water depth of ~0.1 m at low tide and ~0.6 m at 

high tide.  Keeping the bench submerged at low tide will prevent potential fish mortalities 
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caused by stranding.  The deeper water and regular flushing caused by tidal fluctuations 

should inhibit the establishment of reed canary grass within the channel. 

Spoil from the channel excavations would likely be handled in several ways: 1) side cast 

into low-elevation spoil areas adjacent to the enhanced channels; 2) used to in-fill the 

existing ditch; and 3) as fill for designated uses by Metro Vancouver Parks or others. 

Total length of existing ditches that would be enhanced is ~2946 m.  Total proposed 

length of enhanced channel after construction would be approximately 3018 m. Re-

construction of the existing ditches will result in a total footprint channel area of ~3.0 ha, 

an increase of 0.6 ha from the existing ditch footprint area. 

New Channels  

We propose to construct new meandering channels at three locations in Wilson Farm 

North (Figure 1):   

1) A new channel that connects the existing north ditch to the diagonal ditch on the 

eastern portion of the property;  

2) A new groundwater channel along the toe of the slope of Shaughnessy Street; 

and 

3) New meandering tributary channels within the western portion of Wilson Farm 

North.   

New channels would have a wetted width of ~8 m at the high water mark (Figure 3).  

Water levels in the new channels would fluctuate with regular tidal frequencies between 

elevations of ~0.3 and ~0.8 m geodetic.  The deepest portion of the channel would have 

a minimum water depth of <0.8 m at low tide and ~1.3 m at high tide.  Similar to the 

proposed enhanced channel, the deeper water and regular tidal flushing should inhibit 

the establishment of reed canary grass within the new channels. 

A groundwater channel is proposed for the eastern portion of Wilson Farm North near 

the toe of the slope adjacent to Shaughnessy Street.  The groundwater channel would 

feed cooler water into the perimeter channel, potentially improving water quality for 

juvenile fish.  The channel could also provide potentially high-quality overwintering 

habitat and summer rearing refugia for fish such as coho salmon fry.  However, 

development of the groundwater channel is subject to further investigations of feasibility.  

Feasibility assessments will include investigations of the locations and water chemistry 
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of existing storm drain outfalls from Shaughnessy Street, monitoring of groundwater 

levels using piezometers, and ground truthing of a potential channel alignment.   

Spoil from the channel excavation would likely be: 1) side cast into low elevation spoil 

areas adjacent to the new channels; or 2) used as fill for designated uses by Metro 

Vancouver Parks or others. 

Total length of the proposed new channels is ~1485 m.  All new channels would be 

located within existing old field habitat.  Construction of the new channels, i.e, 1) the 

channel connecting the existing north and diagonal ditches, and 2) the new westerly 

tributary channels, will comprise a total footprint channel area of ~1.2 ha.   

Swale Channel  

A 240 m long swale channel is proposed along the east side of the field that was 

rehabilitated recently by Metro Vancouver Parks (Figure 1 and Figure 4).  The intent of 

constructing the swale channel is to evaluate the effectiveness of this type of channel at 

providing fish habitat as well as improving land drainage.  Therefore, the swale channel 

will be designed similar to a sloping (~0.2-0.5% gradient) agricultural drainage swale and 

will function as both an agricultural drain and aquatic habitat.  The shallow 5 to 1 slopes 

of the swale and seeding to grasses will provide easy access for equipment and allow for 

regular maintenance of the old field grasses during the summer.  Only the lower 160 m 

of the swale channel will be wetted regularly during a portion of the tidal cycle.  At a high 

tide, wetted channel width would be ~6 m and water depth between 10 and 25 cm.  At 

low tide, the swale would be dewatered.  Above the influence of the tidal fluctuations, the 

swale would slope gently up to the existing ground surface and function to capture run-

off from the surrounding lands.  The entire channel would also provide food and nutrients 

to the aquatic habitats downstream.  

Construction of the 240 m long swale channel will comprise a total footprint area of 

~0.14 ha.  The new swale channel would be located within existing old field habitat.   

Ponds 

Two ponds are proposed near the tidal gate inlet (Figure 1).  The ponds would be ~30-

50 m long and ~25-30 m wide with residual depths at low tide of ~1 m.  The ponds would 

also function as sedimentation ponds and be designed to allow for maintenance and 

removal of accumulated sediments.  In addition to providing fish rearing habitat, the 

ponds would benefit birds, amphibians and other wildlife that inhabit Wilson Farm North.   
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Construction of the two ponds will comprise a total footprint area of ~0.20 ha.  The new 

ponds would be located within existing old field habitat.   

Water Management Structures 

Four existing access crossings will be maintained (Figure 1).  In some cases, the 

culverts will need to be replaced as they have either collapsed or are plugged with 

debris.  The conceptual design also includes the installation of an overshot-sluice gate 

culvert on the east-west berm to allow greater flexibility in water and land management 

within Wilson Farm North.  The overshot-sluice gate culvert allows for the discharge of 

water from the Wilson Farm North channels to the southerly pump station when water 

levels exceed 0.8 m.  These higher water levels could potentially occur when the tidal 

gate is closed during the Fraser River freshet and there is a coincident heavy rainstorm.  

Ensuring excess waters are removed through the pump station will reduce the risk of 

flooding in Wilson Farm North.  The sluice gate will also allow for a reduction in water 

levels in Wilson Farm North channels during mid to late summer to facilitate mowing or 

to meet other specific wildlife or vegetation management needs.  Overall, the overshot-

sluice gate culvert will ensure long-term flexibility in water and land management within 

Wilson Farm North.  

A potential equipment crossing is also proposed on the east side of Wilson Farm North 

to provide access for ongoing maintenance of the old field habitat.  The culvert crossing 

would allow access for equipment over the new channel proposed for construction.  

Riparian Plantings 

Planting plans for the proposed habitat compensation project will complement the 

existing vegetation on Wilson Farm North.  The recommended plant species will be 

beneficial to existing wildlife, will provide a source of food and nutrients for fish, and will 

ensure bank and channel stability.  General planting notes (Table 1), candidate plant 

species (Table 2) and riparian planting plans (Figure 5 to Figure 8) are proposed for the 

various channel types described above.  Riparian vegetation along the swale channel 

will be grasses to maintain and be consistent with Metro Vancouver’s recommended 

vegetation for existing old field habitat.  The swale riparian plan will be similar to the 

design for the new loop channel (Figure 7).  
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Closing 

We believe the proposed conceptual design addresses the objectives set by Metro 

Vancouver Parks and other key stakeholders concerned with Wilson Farm North.  

Notably, we believe the design conserves old-field habitat and, at the same time, 

incorporates elements that will create high-quality fish rearing habitat and ecological 

diversity.   

The enhancement of the existing ditches and construction of the new channels, swales 

and ponds will result in the conversion of old-field habitat to aquatic habitat.  It is 

estimated that ~4.5 ha of aquatic habitat will result from the proposed project, an 

increase of ~2.2 ha over the existing aquatic habitat.  Consequently, 3.3% of the ~66.0 

ha of existing old field habitat area will be converted to aquatic habitat.  

Please contact me if you have any questions or comments on the proposed conceptual 

design.  

 

Regards, 

 
Marc Gaboury MSc, RPBio. 
Senior Fisheries Biologist  
mgaboury@lgl.com 
 
cc:  Mike Demarchi, LGL Limited 
      Craig Sutherland, Kerr Wood Leidal 
      Jessica Gemella, Gemella Design Inc. 
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Table 1.  General planting notes for Wilson Farm North Tidal Channel Project. 
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Table 2.  Proposed candidate plants for Wilson Farm North riparian zone.  
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