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September 16, 2013  

 

Metro Vancouver Parks – Central Area 

9146 Avalon  

Burnaby, BC 

V3N 4G8 

 

Attention:  Jamie Vala, Park Planner 

 

Dear Ms. Vala, 

 

Re: Sheep Paddocks Phase I: Trail Alignment Analysis 

 

E. LEES + Associates Consulting Ltd. (LEES+Associates) is pleased to submit the enclosed final 
report: Sheep Paddocks Phase I: Trail Alignment Analysis, for use and review by Metro 
Vancouver.  Please do not hesitate to give me a call if you require further information. 

 

Yours Truly, 

 

Erik Lees, BLA BCSLA 

 

cc: 
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EXECUTIVE SUMMARY 
This Sheep Paddocks Trail Alignment Analysis report is the first phase of a multi-phase project.  
The purpose is to understand the opportunities and constraints of various trail alignment options 
along and nearby the existing Sheep Paddocks Trail in Colony Farm Regional Park.  The findings 
of this report were a result of a multidisciplinary team of professionals including landscape 
architects, biologists, geotechnical, hydraulic, acoustical and structural engineers.   

After in-depth field study, analysis, team meetings and discussion the key findings of the report 
were detailed by trail segment for each professional discipline within a benefits and impacts 
evaluation matrix and class D cost estimate.  In summary, the findings point to the northern 
portion of the existing trail along the river (segment 1B) as having the most significant impact 
where mitigation is not likely possible. This is based on Metro Vancouver multi-use design 
standards requiring a 3m wide trail elevated to meet the 10-year flood level.  Raising the berm to 
this level would likely not be permissible by the Water Act because of upstream flooding impacts 
this would cause.     

The preferred recommended alignment was found to be a combination of the existing southern 
half of the existing Sheep Paddocks trail (segment 1A) and a new elevated trail along the CPR 
railway in the BC Hydro right of way for the northern portion (segment 2B) to Pitt River Road.  An 
alternative option at a slightly higher cost would be an entire inland route along the CPR railway, 
which could have slightly more environmental impact.             

The next step once public meetings have been conducted and feedback gathered is the 
subsequent design phase. This will include the design development and construction 
documentation of the selected trail alignment. This phase of work is planned for December 2013 
through July 2014.   Phase III will include construction of the trail pending the various 
approvals/permits and funding.   
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INTRODUCTION 
The Sheep Paddocks Trail is situated at 
the northern end of Metro Vancouver’s 
Colony Farm Regional Park, which is 
located within the lower floodplain of the 
Coquitlam River at the border between Port 
Coquitlam and Coquitlam. Colony Farm is 
bordered by a residential area to the east, 
industrial park to the west, a psychiatric 
hospital to the south, and Riverview 
hospital lands to the north. The Kwikwetlem 
First Nation owns lands along the 
Coquitlam River north and south of Colony 
Farm.  

A 260 hectare site, Colony Farm is located 
at a critical ecological location on the 
Fraser River, across from the point of 
confluence of the Pitt and Fraser Rivers.  

The Sheep Paddocks is located between 
the Lougheed Highway and the Coquitlam 
River, in an area of approximately 6.5 
hectares.  

PURPOSE AND CONTEXT 
The Sheep Paddocks trail once provided an important connection from the Mundy Creek Trail to 
Pitt River Road, running within a finger of the park between Lougheed Highway and the 
Coquitlam River. The trail connected to the downtown segment of Port Coquitlam’s Traboulay 
Trail, which is frequently used by both cyclists and pedestrians. Due to erosion issues and regular 
flooding, the trail has been closed and a new alignment for the trail is needed. Erosion and 
sinkholes have resulted in sections of the trail which are impassable and unsafe. Erosion on the 
outer bends of the Coquitlam River, in particular, has resulted in observable degradation and 
slumping. 

A majority of the existing trail is along the top of a berm within a shady, riparian forest.  The trail is 
much-loved by the public for several reasons, including the character of the trail (which is more 
sheltered than much of the rest of the park), the presence of 
giant cottonwood trees, and the alternative it provides to 
travelling along the Lougheed Highway. There are also a 
variety of habitats with the wetlands to the west and the 
Coquitlam River to the east providing picturesque views and 
habitat for a diversity of wildlife.   

The purpose of this report is to assess the existing conditions, 
review route options, develop a recommended trail alignment 
and outline the required hydrotechnical, geotechnical, 
environmental, and structural requirements for the preferred 

Colony Farm 
Regional Park 

Study Area 

Figure 1: Vicinity Map
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option. A future phase of work will include the complete detailed design and construction 
documents for the selected alignment. 

Potential route options include restoration of the existing river route, realignment to an “inland” 
route closer to Lougheed Highway and the CN railway, or a combination of the two.   

Considerations driving the selection of a preferred option 
include: 

 Potential noise impacts from Lougheed Highway and 
the rail line to the west;  

 A major BC Hydro corridor, with attendant aesthetic 
and development constraints; 

 Significant existing areas of constructed, off-channel 
habitats; 

 Ongoing beaver impacts to vegetation and hydrology; 

 Geotechnical issues related to the stability of the existing dyke as well as the soils 
within the Sheep Paddocks and constructed habitats; 

 Potential crossings of wetlands and local drainage watercourses from the Sheep 
Paddocks into the Coquitlam River;  

 Flood levels and erosion associated with the Coquitlam River, and 

 Site access, user experience and character.  

The goal of this study is to select a cost effective, feasible trail alignment in which the above 
challenges can be mitigated while providing a pleasant trail experience for a range of users.   

METHODOLOGY 
The site analysis and feasibility assessment are the result of a collaborative interdisciplinary study 
of the site by the consulting team and the incorporation of ongoing feedback from Metro 
Vancouver staff. The team’s work included field visits, desk top studies and analysis based on 
both primary research, as well as a review of past documents prepared about the site. 

Analysis reports were prepared by the team’s subconsultants and are appended as follows: 

 Preliminary Geotechnical Report, Authored by Braun Geotechnical (APPENDIX A); 

 Hydrotechnical Assessment, Authored by Northwest Hydraulic Consultants 
(APPENDIX B); 

 Environmental Impact Assessment, Authored by AquaTerra Environmental Ltd. 
(APPENDIX C);  

 Environmental Noise Impact Assessment, Authored by BKL Consultants in Acoustics 
(APPENDIX D), and   

 Structural Engineering Assessment, Authored by Rodney Blackwell, Structural 
Engineer (APPENDIX E). 
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Detailed methodological approaches for each sub-discipline are included within the appended 
reports. 

BACKGROUND REVIEW 

A background review was undertaken by the team, including review of: 

 Historical aerial photos of the site; 
 GIS data layers and site survey; 
 Past relevant reports and studies; 
 Metro Vancouver Regional Parks development and design standards (including 

section on: trails, structures, site furniture, etc) and accessibility standards, and 
 Operational and maintenance considerations. 

SITE INVESTIGATION 

Initial team site investigation was carried out through a number of site visits. The preliminary site 
visit, in which the consultant team visited the site with Metro Vancouver staff, occurred on June 6, 
2013. This was supplemented by follow up visits by members of the consultant team during the 
analysis phase of this project.  

TRAIL SEGMENTS 

Site analyses and feasibility assessment of the trail alignment options were undertaken for 5 
distinct segments: two segments along the river (1A, 1B), two that are distinctly inland (2A, 2B) 
and one that links the two (3). These titles are used throughout the report for comparative 
purposes. The ultimate trail alignment will be comprised of a combination of segments that will 
provide a connection from the Mundy Creek parking lot to Pitt River Road.  
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Figure 2:  Trail Route Options 
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 Location Approximate Length 

Segment 1A:  Southern segment of river alignment. 
Beginning at the Sheep Paddocks 
Trailhead.  

647m (820m including existing 
trail between Mundy Creek and 
trail closure gate) 

Segment 1B:  Northern segment of river alignment. Ends 
at the Pitt River Trailhead at Pitt River 
Road.  

795m  

Segment 2A:  Southern segment of inland alignment. 
Access from the Sheep Paddocks 
Trailhead.  

541m (714m including existing 
trail between Mundy Creek and 
trail closure gate) 

Segment 2B: Northern segment of the inland alignment. 
Access from Pitt River Road.  

755m (522m of new elevated 
trail and 233m of existing 
sidewalk along Pitt River Rd.) 

Segment 3:  Connecting segment between 1B and 2B. 220m (780m including northern 
part of segment 1B and southern 
part of segment 2B) 

 
Table 1: Trail Alignment Segments 

 

EXPLORATION OF OPTIONS 

Following a summary of key findings, this report includes an exploration of options. This includes:  

 A benefits and impacts evaluation matrix 

 Recommended approach for each segment:  

o Trail Alignment; 

o Design Components; 

o Typical Trail Sections; 

o Conceptual Design of Structures; 

o Watercourse Crossings: map and recommended structure per crossing; 

o Shoreline Stabilization;  

o Flood Protection Measures; 

o Preliminary Restoration and Compensation Requirements; 

o Required Permits and Approvals, and 

o Class D Cost Estimate.  

The report concludes with a recommended trail alignment option and description of next steps.  
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RESEARCH AND ANALYSIS 
This section summarizes the research and key analysis findings from each of the five 
professional investigation reports. These include hydrology, geophysical and soil, environmental, 
site noise, structural engineering, and experiential and social analysis. 

HYDROLOGY 
RESEARCH 

The Coquitlam River flows into the Fraser River about 30 km upstream of the ocean, and water 
levels in the lower Coquitlam are tidally influenced. BC Hydro operates the Coquitlam-Buntzen 
Hydroelectric project some 17 km upstream of the Coquitlam River mouth. Construction of the 
Coquitlam Lake Dam began in the early 1900’s and the dam has since been raised and upgraded 
several times. The two largest tributaries to the lower river are Or Creek with a drainage area of 
23 km2 and Scott and Hoy Creeks with a combined area of 12 km2. 

The mean annual maximum daily flow in lower Coquitlam River (since 1975) is 72 m3/s. For 
comparison, the mean annual peak daily flow prior to regulation was 270 m3/s (Letvak, 1976). 
The reduction in flow has resulted in a reduction of sediment transport capacity and has resulted 
in a narrowing of the active channel (NHC, 2001). 

Flood levels in the Lower Coquitlam River are a function of: i) high Fraser River freshet levels in 
combination with high tides; or, ii) heavy rainfall and rain-on-snow events in the Coquitlam River 
watershed in the fall and winter. In the vicinity of the project area, the latter condition produces 
the higher flood levels for a particular return period event and also results in the highest erosion 
rates.  Peak flows typically occur between October and February and floods are generally of short 
duration, only lasting a day or two. Instantaneous peak flows exceed daily maximums by an 
average factor of 1.75.   

ANALYSIS/KEY FINDINGS 

Historic Channel Changes 

An aerial photograph comparison from 1946, 1995, 2005 and 2012 by NHC found the present 
channel near Colony Farms is relatively stable and significant channel shifting due to 
aggradation, degradation, or large flows has not occurred. 

Design Flows and Water Levels 

The highest observed flow during the 1975 to 2011 period occurred in 2007 and had a return 
period of about 25 years. This flood event caused considerable damage to the Sheep Paddocks 
Trail and resulted in Metro Vancouver closing it. This damage was probably caused mainly by 
flows overtopping the trail rather than bank erosion. The flood lasted only about a day (March 11) 
and the instantaneous peak flow was nearly twice the daily value. 

NHC used a model of the Coquitlam River to run both the summer (high Fraser backwater) and 
winter (high Coquitlam River flow) scenarios. The winter scenario was found to cause higher 
water levels in the study area for equivalent return period events.  The model found that the top 
elevation of the northern portion of the berm (alignment 1B) that the existing Sheep Paddocks 
Trail follows is very low and is relatively frequently overtopped.  Most Global Climate Models 
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show wetter winters and drier summers over southwest British Columbia with future climate 
change (Christensen et al 2007).  The Association of Professional Engineers and Geoscientists of 
British Columbia (2012) makes preliminary reference to peak flow increases in the order of 10% 
by year 2100 and to account for expected climate trends, estimated design flows were increased 
by this amount. 

 

 Table 2: Simulated design water levels (m) GSC 
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Figure 3:  Simulated design water levels - River Station Locations
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In comparison to the flashy Coquitlam River behavior, the high Fraser River backwater levels 
could last for a few weeks during the spring freshet.  Even though these levels will generally last 
longer the water levels are substantially lower as shown in Table 3.  The yearly Fraser backwater 
flood event would likely overtop the lowest point of the existing trail between River Station 6.5 and 
7.  

 

 Table 3: Estimated design water levels due to Fraser flooding (after flooding horizontal water surface profile) 

 

Design Considerations 

Designing to the 10 year flood is appropriate for a trail project of this nature.  The corresponding 
instantaneous maximum flow of 233 m3/s is considerably higher than BC Hydro’s periodic dam 
releases plus local inflows.  If the trail is built to the 10 year flood level on average the trail will 
have to be closed for less than a day once in 10 years. 

The river alignment (1A and 1B):  

 To prevent overtopping up to the 10-year flood, the trail would need to be raised by as 
much as 2.3 m at the lowest point of the northern 1B segment between river station 
6.5 and 7. The southern segment 1A would only need minor elevation increase to 
prevent 10-year flooding. Raising the berm by this amount may not be practical 
considering the corresponding increase in width to achieve stable side-slopes of 1V: 
2H.  For high flow conditions, raising the present berm would reduce the channel 
conveyance and floodplain storage, affecting upstream water levels; 

 Flows overtopping the trail, even for a short time period, would likely cause some 
damage even if designed for overflow.  Clearing of debris and some maintenance of 
the trail would likely be required following a flood.  Use of a larger base course 
material (3” minus) will help prevent damage to the trail.  However the rock dust 
aggregate surface material will need to be replaced.  Most of the damage to the trail in 
2007 was probably caused by flow overtopping the berm and debris being driven up 
against it; 

 There are three outside river bends, potentially at risk of erosion along this alignment.  
The total length of potential bank protection for these areas is about 590 m, and 

 Bank erosion protection in the form of riprap rock, large woody debris (LWD) or 
engineered log jams (ELJ) in combination with plantings, wooden retaining walls or 
wood crib walls are considered to be viable options. 
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Inland alignments (2A, 2B and 3): 

 To estimate water levels along 2A and 2B the flood levels can be projected from the 
river, roughly perpendicularly to the railway; 

 Flood levels along alignment 3 are approximately the same as at the end point where 
this trail intersects the river alignment segment 1B; 

 Modeled flow velocities apply to the river route, flow velocities along the inland routes 
would be close to zero, with water ponding along the trail except for the “pinch point” 
where the inland trail will follow close to or on the existing trail alignment for 100m – 
150m, and 

 Bank stabilization is recommend for the middle bend over a 250m section of river at 
the “pinch point” and the most downstream bend for 160m between Mundy Creek and 
the closed trail gate. 

 Constructing a trail along 2A and 2B would have negligible impact on upstream water 
levels and floodplain storage. 

Overall the river alignment 1B has the most constraints to development compared to the other 
alignments from a hydrologic prospective.  

 

 

 

 

 

 

 

 

 

 

Figure 4:  South Fork Nooksack River LWD/ELJ Bank Protection 
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GEOPHYSICAL AND SOIL 
RESEARCH 

Between June 26th and July 16th, 2013 Braun Geotechnical under took a geotechnical evaluation 
of the site. This included a desk study review, as well as site testing. The desk study review 
included available published geological and geotechnical information carried out and historical 
government aerial photographs were obtained and reviewed. Available information included: 

 Surficial Geology Maps by The Geological Survey of Canada (GSC); 

 Historical Air Photo’s Dating Back to the 1930’s; 

 Terrestrial and Aquatic Studies for Northwest Section of Colony Farm Regional Park, 
by Tera Planning Ltd. and Robertson Environmental Services Ltd., dated December 
2010; 

 Environmental Inventory and Sensative Area Analysis of the Western Portion of 
Colony Farm Regional Park Coquitlam, BC, by Tera Planning Ltd., dated March 18, 
2009; 

 Colony Farm Regional Park Biophysical Summary, by Metro Vancouver Parks, dated 

 March 2009; 

 Conceptual Design Considerations for the Proposed Colony Farm Sheep Paddocks 
Trail, and 

 Colony Farm Regional Park, Coquitlam, BC, Geopacific Consultants Ltd., October 
2012. 

The surficial geology mapping by The GSC indicated that the study site area is underlain by 
lowland and mountain stream channel fill and overbank sediments comprised of marine deltaic 
medium to coarse gravel and minor sand up to 15m thick or more and sand and gravel up to 8m 
thick. Note that an area immediately southwest of the subject site is mapped as bog, swamp, and 
shallow lake deposits, including lowland peat up to 14m thick. 

ANALYSIS/KEY FINDINGS 

Seventeen test holes were advanced, including ten using a track mounted drill (TH13-01 to TH13-
10), and seven using a hand auger (HA13-01 to HA13-07). The hand auger was utilized within 
areas not accessible by the tracked drill rig. The test holes were drilled to depths of up to 6.1m at 
the locations shown on the attached Location Plan. The soil conditions were logged in the field by 
a representative of Braun Geotechnical and representative disturbed samples were collected for 
further visual classification and routine moisture content testing. 
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  Figure 5:  Braun Geotechnical Testing Locations 
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Key findings at the test holes included: 

 The river alignment (1A and 1B):  

o Existing mineral fills typically comprising compact SAND with variable silt and 
gravel components were encountered at each of the test holes advanced 
along the River Route Alignment to depths varying from 0.8 to 2.3m; 

o Interlayered grey to grey-brown, with occasional brown mottled zones, loose 
to compact SAND with trace silt, and firm to stiff SILT to silty CLAY with trace 
sand and gravel was typically encountered below the fill soils extending to the 
depth of test hole exploration at 2.1 to 6.1m, and 

o A zone of ORGANIC SILT/PEAT was encountered within the SAND / SILT 
stratum at TH13-02, & -09 and HA13-02 & -03. PEAT was also encountered 
immediately below the existing fill soils at TH13-03 extending to a depth of 
2.1m. 

 Inland alignments (2A, 2B and 3): 

o Existing mineral fills (Compact SAND / SILT), were encountered at four of the 
test hole locations along the Inland Route HA13-04, TH13-10, GPTH12-05, 
GPTH12-01 to the depth of 0.9 - 1.2m; 

o Brown to dark-brown, damp to moist, soft to firm PEAT / ORGANIC SILT was 
typically encountered below the existing fill and/or immediately below existing 
grades within each of the test locations at a depth of 1.7 to 3.2m, and 

o Natural SILT was below the PEAT/ORGANIC SILT at TH13-10 & GPTH12-03 
extending to the depth of exploration at 4.6 and 3.3m. 

 

Design Considerations 

The river alignment (1A and 1B):  

Settlement resulting from placement of additional mineral fill materials would be expected to be 
within tolerable limits for trail areas generally underlain by natural sand & silt soils.  A few areas of 
sinkholes/sloughing and small pockets of peat would need to be addressed.    

Inland alignments (2A, 2B and 3): 

The existing 2A berm, following removal of any surficial organics, would be considered suitable 
for support of the proposed trail. Development of a new trail alignment in the bog swamp areas 
underlain by highly compressible peat / organic rich silt would be susceptible to significant 
settlement. Fill placement within the peat / organic rich silt areas would need to be carried out in 
stages with sufficient time lag between the stages to permit dissipation of elevated pore water 
pressures and for strengthening of the natural compressible soils.  

Overall the river route in general has suitable mineral material for trail development and the inland 
route would need placement of fill material and preloading in order to address the deep peat 
conditions.   
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ENVIRONMENTAL 
RESEARCH 

Numerous studies have already been completed on the Colony Farm Regional Park. A 
background review of these existing historical reports was completed by AquaTerra 
Environmental Ltd. as part of the Environmental Impact Assessment: 

 Colony Farm Land Use Plan (1995); 

 Lower Coquitlam River Fish Habitat and Flooding Assessment (2007); 

 Environmental Inventory and Sensitive Area Analysis of The Western Portion of 
Colony Farm Regional Park (2009), and 

 Terrestrial and Aquatic Studies for the Northwest Section of Colony Farm Regional 
Park (2010). 

Additional research completed by AquaTerra included: 

 Query of species-at-risk databases found that within the project area listed ecosystem 
types are limited to the blue-listed Common Cattail Marsh which was also identified in 
the 2009 (Tera 2009) report.  The boundaries of this ecosystem type are currently 
only found near alignment 2A; 

 A review of historical aerial photographs point to a past access road that originated at 
Pitt River Road and extended south in the approximate location of the trail alignment 
option 2B, and   

 Review of existing watercourse data. 

 

Figure 6:  1979 Provincial Floodplain Orthophotograph 

 

Access 
Road 
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AquaTerra conducted field survey to supplement the extensive studies already complete and 
evaluated trail-related impacts on July 6, 10, 13, 26 and 27 of 2013.  No formal fish sampling was 
conducted as part of this Phase I work.  However Three-spined Stickleback (Gasterosteus 
aculeatus) and Coho Salmon (Oncorhynchus kisutch) fry were observed.   

Vegetation Assessment 

Ecosystems and associated vegetation within the project are have been assessed previously by 
other investigations most recently Terra Planning in 2009.  AquaTerra inventoried dominant 
vegetation assemblages along each of the alignments and trees (over 1m dbh) along 1A and 1B 
within 5 m of the existing trail.  Historical reports identified seven (7) invasive species including 
quackgrass (Elmymus repens), common velvetgrass (Holcus lanatus), hairy cat’s ear 
(Hypochaeris radicata), purple loosestrife (Lythrum salicaria), reed canarygrass (Phalaris 
arundinacea), Japanese knotweed (Fallopia japonica), and Himalayan blackberry (Rubus 
discolor). Other invasive species identified within the project area by AquaTerra personnel with 
potential management implications include dalmation toadflax (Linaria dalmatica), curled dock 
(Rumex crispus), Scotch broom (Cytisus scoparius), yellow-flag iris (Iris pseudacorus).   

Wildlife Assessment 

Mammals - sign, including Black Bear (Ursus americanus) scat, North American Beaver (Castor 
canadensis) forage, territorial markers, and downed vegetation as well as direct observation of 
Striped Skunk (Mephitis mephitis), exotic Eastern Gray Squirrel (Sciurus carolinensis), and Mink 
(Mustela vison) were documented. 

Birds - A total of thirty (30) bird species were documented during the 2013 field surveys, an 
expected result given the early morning timing of the field surveys and time of year (i.e., peak 
breeding season). Observed bird species are summarized in the full report, see Appendix C.  Bird 
density was generally highest within shrub-dominated habitats associated with potential trail 
routes 2A, 2B and 3. 

Amphibians and Reptiles - Amphibians observed during the field surveys were limited to exotic 
Green Frogs (Rana clamitans) and Green Frogs were also heard calling from the Riverside 
School Compensation Project area and the Lougheed Connector Compensation Project area. 
Reptiles observed during the field surveys were limited to Common Garter Snakes (Thamnophis 
sirtalis) along the CPR rail line.   

Invertebrates - Incidental invertebrate observations included Mourning Cloak (Nymphalis 
antiopa), Cabbage White (Pieris rapae), and swallowtail (Papilio sp.) butterflies (alignment 2A) as 
well as Common Whitetail (Libellula lydia) and Blue Dasher (Pachydiplax longipennis) 
dragonflies. The Blue Dasher is a blue-listed dragonfly, which was observed along route 2A near 
ponded area. Exotic Grovesnails (Cepaea nemoralis) were also observed throughout the project 
area, with densities highest within the Reed Canarygrass monostands and along the CPR rail-
line. 

ANALYSIS/KEY FINDINGS 

Habitat Impacts Assessment 

The following summary details the most significant habitat impacts: 

 Trail will require removal of significant amounts of vegetation and large trees (1m dbh 
and greater): Alignment 1A, 1B, and 3; 
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 Moderate to high potential to introduce or spread invasive species: Alignment 2A and 
2B; 

 The trail will fragment sensitive ecosystems or have impacts on wildlife: Alignment 2A, 
2B and 3, and 

 Beaver management is required along these segments: 1B and 3. 

    

Design Considerations 

AquaTerra recommends the following for consideration during the route selection process to 
minimize impacts to aquatic / terrestrial habitats and their inhabitants: 

1. Minimize disturbance to the blue-listed Common Cattail Marsh (Wm05) ecosystem in 
the vicinity of Alignment 2A; 

2. Locate trails well away from high value habitats (e.g., isolated shrub cluster in trail 
route 2A); 

3. Utilize existing infrastructure wherever possible, including existing trails, areas 
separating the former paddocks, and the former access road used to install the hydro-
towers; 

4. Minimize habitat fragmentation; 
5. Avoid placing trails parallel to watercourses for extended distances, with a preference 

of crossing perpendicular to the flow, where possible;  
6. Consider trail route options if beaver controls are implemented, and 
7. Consider using oversized drainage culverts to allow for wildlife passage. 

 
In summary the largest environmental considerations facing trail alignment selection include 
minimizing disturbance to a few high value ecosystems, invasive species and beaver 
management.  

SITE NOISE 
RESEARCH 

The project area is subjected to multiple noise sources that need careful consideration as part of 
the trail alignment option analysis. The noise levels in the environment can largely influence 
future park and trail users’ perception of peace, comfort, enjoyment, tranquility and preference for 
staying in and returning to the park. The most notable sources of noise are road and rail traffic on 
Lougheed Highway and the Canadian Pacific Railway line to the west. 

FHWA Criteria 

The criteria BKL choose for the upper limit of all noise activities for the trail alignments are taken 
from the FHWA Noise Regulations (FHWA 1995). These regulations stipulate that outdoor areas 
designated for use as ‘picnic area, recreation areas, playgrounds, active sports areas, parks, 
residence, motels, hotels, schools, churches, libraries and hospitals’ should consider noise 
abatement options if the one-hour equivalent sound level (Leq(h)) is 67 dBA or more. 

Visual Comfort 

Jeon, Lee et al, 2011 suggest that visual images (viewing a wanted or unwanted sound source), 
daylighting and smell are just as influential in a user’s perception of the park as the noise sources 
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themselves. Considerations should be taken to visually mask any areas of the highway that are 
visible by using dense tree and shrub vegetation. 

 

ANALYSIS/KEY FINDINGS 

On July 2nd 2013, BKL set up two long term sound level meters to capture both daytime and 
nighttime noise from the Lougheed Highway as well as from the Canadian Pacific Railway line. 

In order to evaluate each route, receivers were equally distributed along each trail segment at a 
height of 1.8 m and approximately 15 m apart. The average hourly Leq (Leq(h)) was calculated 
as being the arithmetic average sound level of all receivers along each trail segment. The 
maximum hourly Leq was calculated as being the highest level predicted at any one receiver 
along each trail segment. In reality patrons will not remain stationary for one hour so the average 
sound level provides a better indication of a patron's actual noise exposure. An indication of the 
proportion of trail affected was given by a “% of receivers above threshold”. 

 

Route 
Segment 

Maximum Leq(h) (dBA) Average Leq(h) (dBA) % of receivers above 
threshold 

1A 65 59 0 

1B 65 56 0 

2A 68 63 24 

2B 68 63 21 
   
  Table 4: Noise levels at Route Segments 

 

Results of the sound level meters: 

 In the absence of rail noise, the maximum hourly noise level predicted at any point 
along the entire trail was found to be 62 dBA (Leq(h)); 

 The only significant noise events were noted to be rail-related;  

 While only 11% of all receivers were predicted to have 1 hour Leq noise exposure 
levels of 67 dBA or more, noise levels at the closest parts of the trail were in excess of 
75 dBA during a rail event. It was observed while on site, that the average rail passby 
time was approximately 3 minutes, however there were some passby’s that exceeded 
5 minutes. On average one train passed by the site every 2.5 hours during the day (6 
am - 10 pm) and one train per hour passed the site on average during the night (10pm 
- 6am), and 

 It is evident that the majority of the noise is contained in the area parallel to the rail 
corridor with a fairly even spread throughout the rest of the park. 
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Design Considerations 

 In order to avoid acoustic discomfort during periods of rail passbys, it may be 
desirable to consider constructing 3 m tall, 600 m long noise barrier along the edge of 
the Canadian Pacific Railway right-of-way for the section of the trail that runs closest 
to the railway line; 

 Another approach may be to shift the trail segments slightly to the east, so that they 
lie east of the 65 dBA noise contour; 

 It is generally recommended that a noise barrier provide a noise benefit of at least 5 
dBA in order to be judged acoustically effective (e.g. MoT 1993). In this case, a 
minimum height of 3 m would be required if a noise wall was installed along the edge 
of the rail right-of-way; 

 Installing a noise wall at this location would only be effective in mitigating rail noise, 
and would have little or no effect of reducing road traffic noise in the park. Additionally 
the noise wall is most effective when it is close to the source of the receiver, and 

 It appears that the construction of an earth berm with similar height would be 
impractical at this location due to space constraints.  

 

Route 
Segment 

Maximum Leq(h) (dBA) Average Leq(h) (dBA) % of receivers above 
threshold 

1A 62 58 0 

1B 62 55 0 

2A 62 59 0 

2B 64 60 0 
  
  Table 5: Noise Levels at Route Segments with Mitigation 

 

In summary the noise levels on average are below the recommend FHWA limit for a park setting 
environment with only a few peak levels from the railway exceeding this limit by 1 dBA.  The 
mitigation benefits of a sound wall along the railway will only reduce noise by 4 dBA for users 
along this inland route, it would not be effective for users along the river alignment.  Also research 
shows that masking the source of the noise can be just as influential in a park user’s perception 
of the noise.  We recommend planting trees and shrubs along this alignment to act as a visual 
buffer instead of a sound barrier.   However, trees will need to follow BC Hydro regulations if 
within the BC Hydro transmission line right-of-way. 
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STRUCTURAL ENGINEERING 
RESEARCH 

Rodney Blackwell Consulting Structural Engineers prepared a recommended approach for 
bridges and boardwalk structures for all the proposed alignments, including a number of 
watercourse crossings with estimated lengths up to 6m, and sections of elevated boardwalk 
ranging from about 150m – 230m in length. 

One of the key constraints on the design and construction of these structures would be the ability 
of a contractor to transport materials along the trail and over newly built crossings. The standard 
trail width of 3m would be sufficient for most vehicles, so the limiting factor would be the design 
vehicle fully loaded at 1700kg.  

ANALYSIS/KEY FINDINGS 

Design Considerations: 

The river alignment (1A and 1B):  

Five watercourse crossings would need to be replaced within this section, ranging in estimated 
length from 3m to 6m. A timber deck on timber stringers would be satisfactory for such spans, 
and would be relatively simple to transport to site in sections for assembly in place. Abutments 
could be from small-size lock-blocks, or from in-situ concrete which could be placed on site by 
hand, or from a combination of precast and in-situ elements. Timber crib abutments would also 
be feasible, although not so durable as concrete.  Aluminum bridges would also be a feasible 
option at a slightly higher cost.  Boardwalk would be required for a 230m section of 1B to re-route 
the trail north to keep the trail within the Colony Farm Park boundary (see Figure 7).  If this is 
option is chosen bridge 1B-3 and 1B-4 would not be required.  Access issues could increase the 
cost of installation of bridges and boardwalk on this section.   

Inland alignments (2A, 2B and 3): 

Three culverts and two 3-4m span bridges are proposed for the inland route. The bridges are 
both at the southern end and in a transition zone between ground where there is sand and silt 
within 1m of the surface, and areas with peat over 3m deep.  It is recommended that for this 
section avoidance of the deep peat areas would allow bridges to be designed and built using a 
timber deck and concrete foundations.  Aluminum bridges would also be a feasible option at a 
slightly higher cost for this alignment.   

Section 3 would provide a link between sections 1B and 2B across an area with over 3m depth of 
soft peat. The proposed trail would require an elevated boardwalk or an embankment with 
culverts for its entire length (approximately 150m).  A 3m wide boardwalk with the proposed 
vehicle load capacity would require piles at least 8m long and would require heavy equipment to 
place and drive them.  A more cost efficient method could be the embankment would be 
constructed in several stages on geotextile fabric laid on top of the peat, so as to reduce the large 
amount of expected settlement. Culverts would most conveniently be placed in excavated 
trenches after most of the settlement had occurred.  
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Figure 7: Proposed Water Crossings for Segments 1B, 2B and 3 

 

 

 

 

 

 

 

 



Sheep Paddocks Trail Alignment Analysis 
 

 
LEES+Associates  

-21- 

EXPERIENTIAL AND SOCIAL ANALYSIS 
RESEARCH 

The social and experiential aspects of each alignment are important factors to evaluate, although 
it is more subjective than the other variables.  Ultimately, the goal is to provide a trail that is 
enjoyable and useful for a wide range of users and offers a desirable and unique experience.  If 
the trail doesn’t meet the needs of users, then it will either be poorly used or people may create 
alternative, unauthorized routes.  This evaluation will help ensure that the investment in trail 
infrastructure by Metro Vancouver will provide the highest public benefit possible. 

The trail segments were evaluated based on site visits and photographs, as well as discussions 
with Metro Vancouver staff.  The following questions directed the evaluation of the trail segment 
options in terms of the experience: 

 CHARACTER:  Does the alignment provide a unique trail experience (i.e. different 
character than other nearby trails?). Does the alignment provide a sense of 
nature/solitude or more urban interface experience? 

 VIEWS:  Are there visual impacts and undesirable views?  Can they be mitigated? 

 MICROCLIMATE:  Does the alignment provide a mix of sun and shade conditions 
year round?  Are there other wind or exposure considerations? 

The following questions directed the evaluation of the trail segment options in terms of the 
social aspects and design requirements: 

 ACCESSIBILITY:  Can the trail be constructed to meet the Metro Vancouver design 
standard for the entire extent? Can this alignment be constructed to provide universal 
accessibility?  Will the required width result in removal of vegetation?  Will that affect 
the character?  Can site furnishing standards be met? 

 RANGE OF USERS:  Will the trail alignment provide for a range of outdoor recreation 
programming options/user groups (including cyclists and pedestrians)? 

 CONNECTIVITY:  Does the trail alignment provide easy connections to nearby 
trails/residences and desired park locations? 
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ANALYSIS/KEY FINDINGS 

Segment 1A – Southern River Alignment  

CHARACTER: This segment is perhaps the most 
varied of all the segments, ranging from open 
grass and shrub habitat to young deciduous forest.  
The forest portion of the trail provides a sense of 
separation from the urban environment and a 
sense of solitude due to the tree canopy cover and 
dense understory.  Toward the northern part of 
this segment, there are some very large, 
significant cottonwood trees.     

VIEWS:   The southern portion of the trail allows 
views to the west into habitat compensation areas 
and marsh habitats.  From within the deciduous 
forest, there are occasional views to the marsh 
(west) and the Coquitlam River (east).  There are 
undesirable views of Lougheed Highway and the 
BC Hydro power lines from the southern portion as 
well as at the pinch point where this alignment 
meets up with Segment 2A.   

MICROCLIMATE: The southern portion of the trail 
is open with little shade or protection from wind 
and rain.  Once the trail enters the forest, there is a noticeable cooling effect provided by the 
shade of the tree canopy.  There may be marginal protection from wind and rain, but the forest is 
fairly narrow.  Since the canopy cover is deciduous, the trees are bare in the winter which allows 
for better sun exposure, but less protection from rain and wind. 

ACCESSIBILITY:  In order to build this trail to Metro Vancouver standards (3 meter wide trail with 
1 meter clearance on each side) vegetation removal will be required.  Although the trail alignment 
would attempt to minimize tree removal, especially trees over 1m dbh, it may be unavoidable in 
some locations.  Where the forest is narrow, tree removal could result in a more open, exposed 
character.  Benches and pullout areas can likely be accommodated without further removal of 
trees, with careful site selection. 

RANGE OF USERS:  A 3 meter wide trail would be capable of accommodating both pedestrians 
and cyclists.  The former trail width is more suitable for pedestrians only due to the narrow width. 

CONNECTIVITY:  This trail segment is along the historic Sheep Paddocks Trail that has been 
used by the community for many years to connect from the Mundy Creek parking lot and trail to 
Pitt River Road to the north.  This segment does not have better or worse connectivity to other 
trails or neighbourhoods than the alternative inland segment 2A.  However, the location along the 
Coquitlam River may provide access to fishing areas.  This is the longest segment at 
approximately 820 meters. 
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Segment 1B – Northern River Alignment 

CHARACTER: This segment connects from 
Segment 1A northward to Pitt River Road.  It is 
primarily within the riparian forest of the Coquitlam 
River.  As with Segment 1A, the forest context 
provides more of a sense of separation from the 
urban environment and a greater sense of solitude 
than most of the other trails in Colony Farm 
Regional Park.  The size of some of the 
cottonwood trees is a very special feature of this 
segment.  At several points, the trail alignment is 
directly along the top of the bank of the Coquitlam 
River with good views both upstream and 
downstream, but physical access is limited by the 
steep bank slope.   

VIEWS:   There are occasional views to the marsh 
(west) and the Coquitlam River (east).  There are 
undesirable views of Lougheed Highway at the 
pinch point where this alignment begins, but a 
majority of the alignment has views limited to the 
immediate forest surroundings.   

MICROCLIMATE: The trail is nearly all shaded by deciduous trees in the spring and summer.  
There is a noticeable cooling effect provided by the shade of the tree canopy.  There may be 
marginal protection from wind and rain, but the forest is fairly narrow.  Since the canopy cover is 
deciduous, the trees are bare in the winter which allows for better sun exposure, but less 
protection from rain and wind. 

ACCESSIBILITY:  The accessibility issues are similar to Segment 1A.  The main difference is that 
this entire segment is within the riparian forest which will require careful alignment planning in 
order to minimize vegetation removal requirements.  This segment also has a large number of 
significant cottonwood trees which could be adversely impacted by construction activities or an 
increased trail width. 

RANGE OF USERS:  A 3 meter wide trail would be capable of accommodating both pedestrians 
and cyclists.  There are potential locations for look-out points and small seating areas, although 
these would be limited by existing vegetation.  There are fewer opportunities for bird-watching on 
this trail segment than in the open marsh and shrub habitats of Segments 2A, 2B and 3, however 
there are bird-watching opportunities throughout most of the rest of the park.  There may be 
access points to fishing areas on the Coquitlam River from this trail that would not be possible 
from Segments 2A, 2B or 3. 

CONNECTIVITY:   This trail segment is along the historic Sheep Paddocks Trail that has been 
used by the community for many years to connect from the Mundy Creek parking lot and trail to 
Pitt River Road to the north.  This segment provides a more convenient connection to the 
Traboulay PoCo Trail, but is the second longest segment at 795 meters.   
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Segment 2A – Southern Inland Alignment 

CHARACTER:  This trail segment begins from the 
Mundy Creek Trail and is primarily open with 
grasses, shrubs, thickets and areas of open water 
bordering the trail.  The character is similar to other 
areas of the park.  Because the canopy cover is 
limited and the alignment is closer to Lougheed 
Highway, the CPR rail line and the BC Hydro 
transmission lines, there is a high level of 
awareness of the urban setting and little, if any, 
sense of solitude compared with Segment 1A.    

VIEWS:   There are extensive views to the marsh 
(north and east) with the riparian forest in the 
background.  Views of the Coquitlam River are only 
available at the north end (pinch point) where all of 
the trail segment options converge.  The visual 
impact of Lougheed Highway, CPR rail line and the 
transmission lines is a downside to this alignment. 

MICROCLIMATE: The trail is nearly all open and 
exposed to sun, rain and wind.  As most of the trails 
in the park are similar, this exposure is not unique 
or advantageous.  Selected areas for tree planting or shade structures could provide relief from 
the exposure during the summer months. 

ACCESSIBILITY:  In order to build this trail to Metro Vancouver standards, there will likely be 
some vegetation removal, including potential impacts to an area of blue-listed Common Cattail 
Marsh ecosystem.  Pullouts, bench locations, and lookout points will require impacts to shrub 
vegetation and can be designed to minimize vegetation removal and avoid aquatic habitats.  
There are no large trees (1m dbh or greater) that would be impacted.  Boardwalks may be 
necessary or desirable along portions of this segment, depending on the exact location, which is 
generally not the preferred surface for cycling and could require additional design solutions. 

RANGE OF USERS:  A 3 meter wide trail would allow for both pedestrians and cyclists.  If 
boardwalks were utilized through portions of this trail in order to minimize impacts, there would 
need to be design considerations to ensure that all users could still be accommodated.  Although 
there are potential locations for look-out points and small seating areas, these would be limited by 
the presence of Cattail Marsh ecosystem areas.   

CONNECTIVITY:   This trail segment would maintain the linkage from the Mundy Creek parking 
lot north to the “pinch point” halfway to Pitt River Road and would not improve or reduce the 
quality or ease of the connection.  This segment is more direct than Segment 1A – Southern 
River Alignment. 
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Segment 2B – Northern Inland Alignment 

CHARACTER:  The character is similar to 
Segment 2A and other areas of the park with 
grasses, shrubs, thickets and areas of open water 
bordering the trail.  There is a high level of 
awareness of the urban setting due to the proximity 
to Lougheed Highway, the CPR rail line and the BC 
Hydro transmission lines.   

VIEWS:   There are extensive views to the marsh 
(east) with the riparian forest in the background.  
Views of the Coquitlam River are only available at 
the south end (pinch point) where all of the trail 
segment options converge.  The visual impact of 
Lougheed Highway, CPR rail line and the 
transmission lines is a downside to this alignment, 
although these views could be partially mitigated 
with new tree plantings.   

MICROCLIMATE: The trail is nearly all open and 
exposed to sun, rain and wind.  As most of the 
trails in the park are similar, so this exposure is not 
unique or advantageous.  Selected areas for tree 
planting or shade structures could provide relief from the exposure during the summer months. 

ACCESSIBILITY:  The full length of this trail segment can be built to meet Metro Vancouver 
standards, and there is a portion that could be built on an existing access road (northern half).  
There may be some vegetation removal required, but it would be limited to shrubs.   Pullouts, 
bench locations, and lookout points will require impacts to shrub vegetation, but can be designed 
to minimize vegetation removal and avoid aquatic habitats.  There are no large trees (1m dbh or 
greater) that would be impacted.  Boardwalks may be necessary or desirable along portions of 
this segment, depending on the exact location, which is generally not the preferred surface for 
cycling and could require additional design solutions. 

RANGE OF USERS:  There are potential locations for look-out points and small seating areas, 
but the noise and visual impacts may be deterrents to spending much time.  Two habitat 
compensation areas are located along this alignment, which might provide an educational 
opportunity (see Figure 2: Sheep Paddocks Trail Route Options Map).  There are great 
opportunities for bird-watching on this trail segment, however there are bird-watching 
opportunities throughout most of the rest of the park as well.   

CONNECTIVITY:  This trail segment links the southern alignments (1A or 2A) with Pitt River 
Road to the north.  There is a longer section along Pitt River Road required in order to connect 
with the paved trail, which could be perceived as an undesirable detour.  Functionally, however, 
connections to other trails and residential areas are equivalent to Segment 1B – Northern River 
Route.  In fact, this trail segment is slightly shorter in length (755 vs. 795 meters).    
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Segment 3 – Connects between 1B and 2B  

CHARACTER:  The character is similar to 
Segment 2B and other areas of the park with 
grasses, shrubs, thickets and areas of open water 
bordering the trail.  While travelling south, there 
could be a high level of awareness of the urban 
setting due to the proximity to Lougheed Highway, 
the CPR rail line and the BC Hydro transmission 
lines.   

VIEWS:   Travelling north would have views of the 
marshes and riparian forests and therefore would 
offer a better experience.  There are views to the 
marsh (east) with the riparian forest in the 
background.  Views of the Coquitlam River are 
only available at the south end (pinch point) where 
all of the trail segment options converge.  The 
visual impact of Lougheed Highway, CPR rail line 
and the transmission lines is a downside to this 
alignment, although these views could be partially 
mitigated with new tree plantings.   

MICROCLIMATE: The trail is nearly all open and 
exposed to sun, rain and wind.  As most of the trails in the park are similar, so this exposure is 
not unique or advantageous.  Selected areas for tree planting or shade structures could provide 
relief from the exposure during the summer months. 

ACCESSIBILITY:  The full length of this trail segment can be built to meet Metro Vancouver 
standards, but vegetation (shrub) removal would be required because there is no existing trail or 
access road (as is the case with Segments 1B and 2B).  Boardwalks may be necessary or 
desirable along portions of this segment, depending on the exact location, which is generally not 
the preferred surface for cycling and could require additional design solutions. 

RANGE OF USERS:  There are potential locations for look-out points and small seating areas, 
but the noise and visual impacts may be deterrents to spending much time.  Two habitat 
compensation areas are located along this alignment, which might provide an educational 
opportunity (see Sheep Paddocks Trail Route Options Map).  There are great opportunities for 
bird-watching on this trail segment, however there are bird-watching opportunities throughout 
most of the rest of the park as well.   

CONNECTIVITY:   This trail segment links 2B – Northern Inland Alignment with 1B – Northern 
River Alignment with a 220 meter segment.  The total length including the portions of 1B and 2B 
is 780 meters.  The main difference in connectivity is that this is a longer alignment than a trail 
that stayed entirely on 2B but a little shorter than a 1B alignment.   
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EXPLORATION OF OPTIONS  

BENEFITS AND IMPACTS EVALUATION (MATRIX) 
The following matrix rates the major investigation findings: hydrology, geophysical and soil, 
environmental, site noise, structural engineering, and experiential and social analysis on a five (5) 
point colour coded scale to help identify the most appropriate trail alignment to connect Pitt River 
Road to Munday Creek Trail. 

 

Table 6:  Evaluation Matrix 

LEGEND
Significant Impacts, No 

Mitigation Possible

Impacts,  Mitigation 

Possible
Neutral Minor Benefits Significant Benefits

1A 1B 2A 2B 3

South River Route 

Segment

North River Route 

Segment

South Inland Route 

Segment

North Inland Route 

Segment

Segment Option 

Between 1B and 2B

Will bank stabilization work 

be required?  
Yes, 285 linear meters Yes, 305 linear meters No No

Yes, 180 linear meters    

(for 1B portion)

Is the existing alignment 

elevation at or above the 10‐

year flood elevation? 

Yes, trail is above 10‐

year flood elevation

No, majority of the 

trail is below the 10‐

year flood elevation

No, half of the 

alignment is below 10‐

year flood elevation

No, majority of the 

trail is below the  10‐

year flood elevation

No, majority of the trail 

is below the 10‐year 

flood elevation 

If not, would it have short 

term (hours) or long term 

(weeks) flooding?

Only possible short‐

term flooding at limited 

locations

Short and long‐term 

flooding

Short and long‐term 

flooding is likely

Short and long‐term 

flooding is likely

Short‐term and long‐

term flooding 

Is the existing alignment 

elevation at or above the 25‐

year flood elevation?

Yes, except for two very 

short sections

No, trail is below the 

25‐year flood 

elevation by up to 

~2.5 meters

No, half of the 

alignment is 1‐2m 

below 25‐year flood 

elevation

No, natural grade is 1‐

2m below 25‐year 

flood elevation

No, natural grade is 1‐

2m below 25‐year flood 

elevation

If not, would it have short‐

term or long term flooding?

Possible short‐term 

flooding at two 

locations

Short and Long‐term 

flooding

Short‐term flooding 

likely

Short‐term and long‐

term flooding likely

Short‐term and long‐

term flooding likely

Can the trail be designed to 

withstand the 10 or 25‐year 

flood without significant 

hydrologic or environmental 

impacts?

Yes, the trail can be 

raised in limited 

locations without 

significant impacts

No, the trail elevation 

can't be raised 

without significant 

impacts

Yes, it is anticipated 

that the trail elevation 

can be raised without 

significant impacts

Yes, it is anticipated 

that the trail elevation 

can be raised without 

significant impacts

Yes, it is anticipated that 

the trail elevation can be 

raised without 

significant impacts

Cost Implication Low‐Medium Medium‐High Low‐Medium Medium Medium

Trail alignment routes under consideration

Criteria

HYDRO‐GEOMORPHOLOGICAL
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1A 1B 2A 2B 3

South River Route 

Segment

North River Route 

Segment

South Inland Route 

Segment

North Inland Route 

Segment

Segment Option 

Between 1B and 2B

Will the soil conditions 

impact the development of a 

gravel trail?

Only in a few areas Only in a few areas

No, only very minor 

removal of surficial 

organics required

Yes, significant peat at 

4 of 6 boreholes

Yes, significant peat at 2 

of 2 borehole

Will the groundwater 

conditions impact 

development of a gravel 

trail?

No No

Yes.  Geogrid, 

temporary / 

permanent culverts 

and preload fill 

required 

Yes.  Geogrid, 

temporary / 

permanent culverts 

and preload fill 

required 

Yes.  Geogrid, culverts 

and preload fill required 

Will a significant volume of 

fill be required to develop a 

gravel trail?

No, only a minimal 

amount 

Yes, over a majority of 

the length

Yes, over 1/2 of the  

length

Yes, over a majority of 

the length

Yes, over a majority of 

length if an elevated 

trail is used 

Will soil settlement be a 

concern in construction of a 

gravel trail? 

No, only minor peat at 

1 of 4 boreholes

No, only minor peat at 

3 of 8 boreholes

Yes, significant peat at 

1 of 4 boreholes;  

settlement along 1/2 

of the segment is 

anticipated

Yes, significant peat at 

4 of 6 boreholes; 

settlement is 

expected along a 

majority of the 

segment

Yes, significant peat at 2 

of 2 boreholes;   

settlement is expected 

along a majority of the 

segment

Cost Implication Low‐Medium Medium Medium Medium High

GEOTECHNICAL

Criteria

Trail alignment routes under consideration
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1A 1B 2A 2B 3

South River Route 

Segment

North River Route 

Segment

South Inland Route 

Segment

North Inland Route 

Segment

Segment Option 

Between 1B and 2B

Will removal of significant 

amounts of vegetation or 

significant trees be required?

No – trail already 

established.

Yes, some shrub 

clearing and tree 

trimming is 

anticipated

Yes, some shrub areas Yes, some shrub areas
Yes, significant areas of 

shrub removal required

Will significant habitat 

compensation be required to 

develop this section of trail? 

(how much?)

None anticipated. 

No anticipated costs. 

Mitigation is 

anticipated for 4 

clearspan bridge 

crossings

None anticipated. 

No anticipated costs.

Mitigation is 

anticipated for 2 

clearspan bridges and 

3 culverts

Mitigation is anticipated 

for ~150 meters of 

boardwalk or elevated 

walkway

Will the trail fragment 

sensitive ecosystems or have 

significant impacts on 

wildlife?

No – trail already 

established.

No – trail already 

established. Some 

minor realignments 

could have localized 

impacts.

2A east is preferred 

because it will have 

less impact on 

Common Cattail 

Marsh (blue‐listed 

ecosystem).  2A west 

would have significant 

impacts.

Will require significant 

removal of shrub 

vegetation used by 

birds and fragment 

habitat.

Will require significant 

removal of shrub 

vegetation used by birds 

and fragment habitat.

Will the trail displace 

sensitive species or species of 

interest?

Not anticipated Not anticipated Not anticipated

May result in on‐

going disturbance to 

nesting / foraging 

birds.

May result in on‐going 

disturbance to nesting / 

foraging birds.

Is there any new 

encroachment within 15 

meters of watercourses?

No.  It is an established 

trail alignment with no 

new encroachment 

anticipated.

No.  It is an 

established trail 

alignment with no 

new encroachment 

anticipated.

No.  The trail can be 

located away from 

compensation areas 

and ponded areas.

Yes.  2 clearspan 

bridges and 3 culverts 

are required, but 

crossings are small.

Yes.  Crossings, culverts 

and boardwalks may be 

required along 150 

meter segment.

Is there any new 

encroachment within 15 

meters of seasonally 

inundated areas and ponded 

areas?

No.  It is an established 

trail alignment with no 

new encroachment 

anticipated.

No.  There are 

inundated areas to the 

west of 1B, but it is an 

established trail with 

no new encroachment 

anticipated.

No. Option to relocate 

trail away from 

compensation area 

and ponded areas.

No.  Option to 

relocate trail away 

from compensation 

area and ponded 

areas.

Will depend on finalized 

alignment, but presence 

of standing water during 

field survey may be 

significant 

ENVIRONMENTAL

Criteria

Trail alignment routes under consideration
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1A 1B 2A 2B 3

South River Route 

Segment

North River Route 

Segment

South Inland Route 

Segment

North Inland Route 

Segment

Segment Option 

Between 1B and 2B

Will the trail introduce or 

spread invasives? 

Moderate Potential 

(canopy will limit rate 

of spreading)

Moderate Potential 

(canopy will limit rate 

of spreading)

Moderate to High 

Potential (many 

invasives observed)

High Potential (many 

invasives observed)

Low to Moderate 

Potential               

(wet conditions will limit 

establishment)

Will trail alignment facilitate 

invasive management 

removal?

Yes.  Periodic removal is 

anticipated to be 

adequate.

Yes.  Periodic removal 

is anticipated to be 

adequate.

No.  Periodic removal 

may not be adequate 

to control invasives.

No.  Periodic removal 

may not be adequate 

to control invasives.

Yes.  Wetter conditions 

will limit establishment.

Will wildlife corridors be 

enhanced or impeded due to 

construction of the trail 

alignment? 

Existing trail / 

associated corridor will 

be maintained.

Existing trail / 

associated corridor 

will be maintained.

Marginal use by 

wildlife given limited 

cover. Although 

wildlife movement will 

be enhanced, 

increasing access could 

increase rail‐related 

mortalities.

Marginal use by 

wildlife given limited 

cover. Although 

wildlife movement 

will be enhanced, 

increasing access 

could increase rail‐

related mortalities.

Dense shrub layer 

currently limits wildlife 

movement. Although 

wildlife movement will 

be enhanced, increasing 

access could increase 

rail‐related mortalities

Is Beaver management 

required along this segment?
Minimal Moderate Minimal Minimal Substantial

Cost Implication Low Medium Low‐Medium Medium Medium‐High

Criteria

Trail alignment routes under consideration

ENVIRONMENTAL (CONTINUED)
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1A 1B 2A 2B 3

South River Route 

Segment

North River Route 

Segment

South Inland Route 

Segment

North Inland Route 

Segment

Segment Option 

Between 1B and 2B

Are there areas where 

boardwalks and bridge 

structures will be required?

No, boardwalks cannot 

be used and there are 

no existing or new 

bridge crossings

5 clearspan 

footbridges 

(replacements)

No, there are no 

boardwalks or  bridge 

crossings anticipated

3 culverts and 2 

clearspan footbridges

150m elevated 

boardwalk or elevated 

pathway with culverts

Will soil conditions require 

specialized footings? (i.e. 

helical piling technology, vs. 

concrete footings)

No No Yes, possibly Yes, possibly Yes, possibly

Are specialized footings 

required on the bridges?
No No No No No

Cost Implication Low Medium‐High Low Medium High

Are noise impacts above 

acceptable standards, 

necessitating the use of 

mitigating strategies?

No No

Only for very short 

periods and if you are 

spending an extended 

period in one location

Only for very short 

periods and if you are 

spending an extended 

period in one location

No

Cost Implications Low Low
High ‐ if you install a 

sound wall

High ‐ if you install a 

sound wall
Low

STRUCTURAL ENGINEERING

Criteria

Trail alignment routes under consideration

ACOUSTICAL
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1A 1B 2A 2B 3

South River Route 

Segment

North River Route 

Segment

South Inland Route 

Segment

North Inland Route 

Segment

Segment Option 

Between 1B and 2B

CHARACTER:  Does the 

alignment provide a unique 

trail experience?

Yes, riparian forest

Yes, riparian forest 

and significant 

cottonwood trees

Yes, blue‐listed Cattail 

Marsh ecosystem

Yes, habitat 

compensation 

projects

No

VIEWS:  Are there visual 

impacts and undesirable 

views?

Few undesirable views Few undesirable views

Some undesirable 

views, could be 

mitigated with tree 

and shrub planting

Some undesirable 

views, could be 

mitigated with tree 

and shrub planting

Some undesirable views, 

could be mitigated with 

tree and shrub planting

MICROCLIMATE:  Does the 

alignment provide a mix of 

sun and shade conditions 

year round?  Are there other 

wind or exposure 

considerations?

Both sunny and shady 

areas, limited 

protection from wind or 

rain

Primarily shady, some 

protection from wind 

or rain

No shade, no 

protection from wind 

or rain, but could 

mitigate with 

vegetation or a 

structure

No shade, no 

protection from wind 

or rain, but could 

mitigate with 

vegetation or a 

structure

No shade, no protection 

from wind or rain, but 

could mitigate with 

vegetation or a 

structure

ACCESSIBILITY:  Can the trail 

meet the Metro Vancouver 

design standard for cross 

section, accessibility, and site 

furnishings?

Yes, it is anticipated 

that all the 

requirements can be 

met with minimal 

impacts to habitats or 

vegetation

Yes, but there could 

be impacts to 

significant trees, 

particularly during 

construction

Yes, but there are 

potential impacts to 

Blue‐listed Cattail 

Marsh Ecosystem

Yes, it is anticipated 

that all the 

requirements can be 

met with minimal 

impacts to habitats or 

vegetation

Yes, but there are 

potential habitat 

impacts

RANGE OF USERS:  Will the 

trail alignment provide for a 

range of outdoor recreation 

programming options/user 

groups (including cyclists and 

pedestrians)?

Yes                           (No 

significant user groups 

excluded)

Yes                           (No 

significant user groups 

excluded)

No.  Potential 

limitations to fishing 

locations and 

boardwalks may not 

be the preferred 

surface for cyclists

No.  Potential 

limitations to fishing 

locations and 

boardwalks may not 

be the preferred 

surface for cyclists

No.  Potential 

limitations to fishing 

locations and 

boardwalks may not be 

the preferred surface for 

cyclists

820 meters 795 meters

714 meters           

(incl. Mundy Creek 

connection)

755 meters

780 meters             

(incl. 1B and 2B 

segments)

EXPERIENTIAL QUALITY

CONNECTIVITY:  Does the 

trail alignment provide easy 

connections to nearby 

trails/residences and desired 

park locations?

No significant difference in connectivity between the trail alignment options

Criteria

Trail alignment routes under consideration
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1A 1B 2A 2B 3

South River Route 

Segment

North River Route 

Segment

South Inland Route 

Segment

North Inland Route 

Segment

Segment Option 

Between 1B and 2B

Will the trail alignment allow 

for operations and 

maintenance access via a 

Kubota vehicle?

Yes Yes Yes Yes Yes

Will construction access and 

phasing be straight forward? 
Yes Yes

No, due to the  wet 

peat bog access will 

have more constraints

No, due to the  wet 

peat bog access will 

have more constraints

No, due to the  wet peat 

bog access will have 

more constraints

Will the alignment require 

DFO permits?
No Yes No Yes No

Will the alignment require BC 

Hydro permission?
No No Yes Yes Yes

Will the alignment require 

CPR permission? 
No No Possibly  Possibly  Possibly 

Will the alignment require 

other permits?

Yes, Water Act if trail 

elevation is raised 

significantly

Yes, Water Act if trail 

elevation is raised 

significantly

No No No

Will ROW access licensing be 

required for construction? 
No No Possibly  Possibly  Possibly 

Will ROW access licensing be 

required for maintenance or 

operations? 

No No Possibly  Possibly  Possibly 

Will the alignment require 

significant maintenance 

requirements? (frequency, $, 

environmental permits?)

Significant maintenance 

could be required  after 

flooding

Significant 

maintenance could be 

required  after 

flooding

Minor maintenance 

could be required after 

flooding

Minor maintenance 

could be required 

after flooding

Minor maintenance 

could be required after 

flooding

Cost Implication Low‐Medium Low‐Medium Medium Medium Medium

CONSTRUCTION ACCESS MAINTENANCE AND PHASING

Criteria

Trail alignment routes under consideration
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DESIGN COMPONENTS 

The trail alignments that are described in this report all meet the Metro Vancouver Regional Parks 
design standards. They also meet the site specific environmental, experiential, engineering and 
hydrotechnical design criteria as noted below and in the following graphic cross sections. 

 

Overall Design Criteria: 

 The trail should be designed to meet safety requirements, as well as perceived safety 
criteria (i.e. steep embankments along the river alignment / close proximity to the CPR 
railway);  

 The trail should be designed to provide a high-quality user experience with a variety of 
views, character, microclimates and connectivity;  

 The trail should be designed to provide a range of interpretive opportunities. In 
addition to trail routing, this can be further enhanced through the use of materials and 
interpretive signage;  

 The trail should be constructed to provide universal accessibility. Benches and rest 
areas should be provided at reasonable intervals in order to support universal 
accessibility; 

 The trail system should minimize the fragmentation of ecosystems and impacts on 
wildlife, and retain extensive contiguous protected areas of key habitats; 

 The trail should minimize disturbance to the blue-listed Common Cattail Marsh 
(Wm05) ecosystem in the vicinity of Segment 2A; 

 The trail should be located well away from high value habitats (e.g., isolated shrub 
cluster on Segment 2A); 

 Avoid placing trails parallel to watercourses for extended distances, with a preference 
of crossing perpendicular to the flow, where possible; 

 The trail design should preserve existing hydrology to the greatest extent possible; 

 The trail should provide and maintain appropriate access to scenic views of the river 
in conjunction with interpretive opportunities that promote a better understanding of 
the importance of the river recreationally and culturally; 

 The trail should be located, designed, and constructed to withstand 10-year storm 
flooding patterns; 

 The trail and related structures should be sited, designed and constructed making use 
of applicable Metro Vancouver standards; 

 The trail alignment should be finalized with the assistance of a biologist to minimize 
the impact to wildlife trees, high value habitats, and den sites. If trees are to be 
removed citing wind throw / blow-down concerns, consider topping the tree and 
retaining the snag to provide some biological function, and 

 The trail should be designed to accommodate a fully loaded Kubota maintenance 
vehicle. 
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Typical trail sections (for each segment) 
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Conceptual design of structures  

A key factor in the design and cost of bridges and boardwalks is the ability to transport concrete 
and other materials along the trail.  The fully loaded Kubota weighs 1700kg as noted below and 
concrete is about 2400kg/cubic meter, so there is potential to transport about 0.5cu.m. of 
concrete, allowing for the self-weight of the vehicle (not necessarily a Kubota). Maximum axle 
load would be important information for a contractor, as well as for design. 

Table 7: Maintenance Vehicle Design Criteria 

Weight Width

Kubota  3748 lbs. 1700 kgs. 64 in. 163  cm 

 

Bridges 

A timber deck on timber stringers would be satisfactory for a majority of the identified spans for 
the river alignment (3-6 meters), and would be relatively simple to transport to the site in sections 
for assembly in place. Steel beams up to 150kg each could also be brought in on dollies.  Small-
size lock-blocks (30” x 18” x 12”) could be used for abutments which would weigh about 600kg 
each, or from in-situ concrete (about 1.0cu.m. each side) which could be placed on site by hand, 
or from a combination of precast and in-situ elements.  Timber crib abutments would also be 
feasible, although not so durable as concrete.  To protect from severe flooding the timber bridges 
would need to be sufficiently anchored to counteract buoyancy. 

For the inland alignment 3-4m span bridges are proposed. The bridges are both at the southern 
end and in a transition zone between ground where there is sand and silt within 1m of the 
surface, and areas with peat over 3m deep. It is assumed that detailed design would enable the 
trail to avoid the deep peat areas so that the bridges could be designed and built as for section 
1B, using a timber deck and concrete foundations. This would also avoid problems with access to 
the area between the bridges for trucks bringing fill and other trail materials. 

Aluminum bridges would also be a feasible option at an increased cost of 35%.  However the life 
expectancy is estimated at about twice as long as the above wooden bridge option at 50 years 
vs. 20 years if maintained properly.  Foundation costs would be essentially the same as for a 
timber bridge of the same span and width.  The 1.5m wide aluminum bridges would have a sheet 
metal deck (For Segment 1B – Northern River Alignment Scenario 2: Pedestrian Only Trail 
Standard - see page 59 for details), but the 3m wide bridges could have timber decking to keep 
costs lower.  Detailed design calculations will be necessary to determine exact costs if this bridge 
option if chosen.  The 3m wide aluminum bridge could be brought in sections across previous 
similar crossings and assembled on site. 

 

Boardwalk 

The proposed trail segment 3 could be on an elevated boardwalk approximately 150m long and 
segment 1B would require 230m of boardwalk to keep the trail within the park boundary.  For both 
these sections of boardwalk foundations for a narrow pedestrian-only boardwalk could be allowed 
to settle but would require constant maintenance and adjustment.  However a 3m wide boardwalk 
with the proposed vehicle load capacity would require piles with 2-3m penetration into solid 
ground plus 3m through peat, 2m above grade (to meet the 10-year flood level) so piles would be 
at least 7 - 8m long and would require heavy equipment to place and drive them. A temporary 
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track, as at the north end of section 2B, would be needed to support construction equipment. The 
temporary track could be removed after completion of the boardwalk and the ground left to return 
to its original state, but access for future repairs and maintenance would then be limited.  Access 
to section 3 for equipment and material would be possible from the north end of section 2B. 

Construction technologies/phasing 

Preload & Considerations for Preload Surcharging 

For settlement considerations, it is recommended that embankment fills for any trail alignments 
underlain by peat / organic rich silt be constructed to a minimum 0.5m above the proposed design 
trail level to provide for a nominal settling.  Additional fill placement may be required during the 
final stage of preload monitoring to maintain a fill level at, or above, the proposed trail grade. 
Each stage of fill should be limited to a maximum thickness of 1.2m. The time between 
successive stages of fill placement will be determined based on review and assessment of the 
settlement gauge data. For preliminary planning purposes, we expect that approximately 4 to 6 
weeks would be required between successive stages of fill placement. During for the final stage, 
the time between fill placement stages would likely be 3 to 6 months and would depend on the 
magnitude of post construction settlement considered tolerable.  It is also possible to construct 
the entire trail at one time so the trail can be opened to the public sooner.  This would require the 
use of oversized culverts and possibly additional temporary culverts to account for the additional 
settlement and drainage of any displaced surface / groundwater. 

 

WATERCOURSE CROSSINGS 

This section details the recommended structures for each crossing, as prepared by AquaTerra 
Environmental Ltd (see the following table and figure).         
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Table 8: Watercourse Crossing Locations and Recommendations
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        Figure 8: Proposed Watercourse Crossing Locations 
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SHORELINE STABILIZATION 

Shoreline stabilization measures would be required for all trail segments as they all pass close 
enough to the river at the pinch point.  However segments 1A and 1B along the river require the 
longest lengths of stabilization work.  Localized areas of fill embankment side slope sloughing, 
and sink holes were observed along trail areas immediately adjacent to the Coquitlam River. It is 
considered that localized embankment side slope sloughing may be due to erosion caused by the 
Coquitlam River and/or due to natural disturbance of existing vegetation roots. Areas exhibiting 
sink holes and/or sidewall sloughing should be over excavated and repaired using well graded 
high fracture crushed gravel and sand materials resistant to erosion. Alternatively the sink-hole / 
sloughing trail areas may be avoided by shifting the trail alignment further inland (i.e. suitable 
slope setback). 

Bank erosion protection in the form of riprap rock, large woody debris (LWD) or engineered log 
jams (ELJ) in combination with plantings, wooden retaining walls or wood crib walls are 
considered to be viable options. From an environmental perspective, the riprap is less desirable 
while the woody debris may actually enhance fisheries values. Considering the relatively high 
flow velocities at the outside of the river bends, the protection measures need to be fairly robust 
although long-term bank retreat was not evident from the air photos. River bank slopes are 
currently over steepened and side slopes will need to be reduced to a stable side-slopes of 1V: 
2H , shifting the berm crest inland at erosion prone areas. 

Typical costs per linear meter of bank for riprap and LWD are of the same order. If a good source 
of cedar/fir logs with root wads attached is available, the LWD installations may become more 
economical. Based on flow velocities and the channel geometry, a rock size with a D50 of 450 
mm (100 kg) would likely be sufficient. 

 

FLOOD PROTECTION MEASURES 

NHC’s hydraulic modeling of the river found that the highest flood levels would be of short 
duration, typically lasting for only a few hours. The water level profiles are likely somewhat 
conservative, considering the HEC-RAS model was run in steady state mode, discounting flows 
that would go into storage on the floodplain. The lower flood levels resulting from the spring 
Fraser River freshet could last for several weeks.   

The primary segment of trail constrained by flood elevations is the upstream half of Trail 1B. To 
prevent overtopping up to the 10-year flood, the trail would need to be raised by as much as 2.3m 
at the lowest point. 

For flood protection measures further down-river, NHC recommends only minor increases to the 
current river route (1A and 2A) berm per findings from the hydraulic model.  During high flow 
conditions, raising the present berm would reduce the channel conveyance and floodplain 
storage.  Raising the berm is also not likely to be approved under the Water Act. 

Before raising any berm, for permitting purposes, it must be shown that there are no adverse 
impacts to nearby areas.  This is a key limitation for Segment 1B, given that raising the berm 
would reduce flood storage in the Coquitlam River floodplain and would likely result in increase 
upstream flood levels.  As a mitigation strategy, berms and levees can be set back from rivers to 
reduce potential flooding and to provide for more natural river environments. Selecting an 
elevated trail along the inland route (2A and 2B) would have negligible impact on upstream water 
levels and floodplain storage. 
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HABITAT PROTECTION 

AquaTerra recommends the following for consideration during the route selection process to 
minimize impacts to aquatic / terrestrial habitats and their inhabitants: 

 Minimize disturbance to the blue-listed Common Cattail Marsh (Wm05) ecosystem in 
the vicinity of Alignment 2A; 

 

Figure 9: Environmentally Sensitive Areas Map 

 

 Locate trails well away from high value habitats (e.g., isolated shrub cluster in trail 
route 2A); 

 Utilize existing infrastructure wherever possible, including existing trails, areas 
separating the former paddocks, and the former access road used to install the hydro-
towers; 

 Minimize habitat fragmentation; 

 Avoid placing trails parallel to watercourses for extended distances, with a preference 
of crossing perpendicular to the flow, where possible;  

 Consider trail route options if beaver controls are implemented, and 

 Consider using oversized drainage culverts to allow for wildlife passage. 

Common 
cattail 
marsh 
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PRELIMINARY RESTORATION AND COMPENSATION REQUIREMENTS 

Currently, the Department of Fisheries and Oceans Canada (DFO) is transitioning away from 
compensatory requirements for low-impact projects as they revise policies and implement the 
recent (2012) changes to the Fisheries Act enacted under Bill C-38 – the Jobs, Growth and Long-
term Prosperity Act. However, at the request of Metro Vancouver, AquaTerra conducted a 
preliminary assessment of typical compensation requirements assuming existing regulatory 
conditions and requirements. In numerous cases, particularly for route option 1B, existing 
crossings would limit the compensation requirements, which would only be required if the 
crossing area was widened. Moreover, compensation is typically not required when a certain 
project can follow the DFO Operational Statement for Clear-span Bridges; however, when 
numerous clear-span bridge crossings are required on the same watercourse, DFO may request 
compensation.  

REQUIRED PERMITS AND APPROVALS 

The following permits and approvals are anticipated to be required prior to the onset of trail 
construction. 

Environmental 

Federal 

 DFO Project Review Approval (Fisheries Act) – 30-60 day review period. 

Provincial 

 Scientific Fish Collection Permit (Wildlife Act) – 30 day processing time; 

 Wildlife Salvage Permit (Wildlife Act) – 30 day processing time; 

 Animal Care Permit (Wildlife Act) – 30 day processing time, and 

 Section 9 Notification or Approval (Water Act) – 45 days (notification) and 140 days 
(approval). 

Others: 

 Archeology permits; 

 BC Hydro and CN Rail approvals, and 

 Water Act approvals for channel conveyance and floodplain storage permitting for 
alignment 1A and/or 1B if berm is raised in elevation. 
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CLASS D COST ESTIMATES   
A preliminary, Class D cost estimate was prepared during the course of this phase of the project. 
The estimate will be further refined as part of the detailed design and tender documents phase II, 
to be undertaken following this report.  
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TRAIL SEGMENT 1A - River Route
Item Assumptions Quantity Units Cost/Unit Subtotal

3M wide gravel trail (100 mm 
10mm minus crusher dust, site 
prep and re-vegetation)

Metro Vancouver standard design 
647 lm $120 $77,640

Structural Fill (3" minus): 4.6m3 
per LM of trail

Average fill required for 
increasing width of existing 
berm with no preload 
necessary. $50/m3 647 lm $230 $148,810

Nilex 4551 non-woven geotextile 
on existing grade and for 
construction equipment access 
$4 m2 Not required under side slopes 647 lm $20 $12,940

Signage entry signage 1 each $2,500 $2,500
Bench 3 each $2,000 $6,000
Rest areas  Gravel pad 3m x 6m 1 each $1,250 $1,250

Planting

Shrub and tree planting along trail 
(1 shrub each side of trail every 
1m and 1 tree every 5m) 647 lm $50 $32,350

Stabilization work Riprap rock, large woody debris 
(LWD) or engineered log jams
(ELJ) in combination with 
plantings ,wooden retaining walls 
or wood crib walls are considered 
to be viable options.  285 lm $1,000 $285,000

Construction access & 
resurfacing

Resurfacing of existing trail from 
Munday Creek Trailhead to closed 
trail gate 600 lm $85 $51,000

sub total $711,475
$213,442.5

design fees $92,491.8
total $1,017,409

30% contingency

Trail

Site Furnishings

Bank Stabilization

Habitat Compensation and Enhancements
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TRAIL SEGMENT 1B - River Route (3m wide multiuse)
Item Assumptions Quantity Units Cost/Unit Subtotal

3m wide gravel trail with .5m 
shoulder on each side (100 mm 
10mm minus crusher dust, site 
prep and re-vegetation)

Metro Vancouver standard design 

565 lm $130 $59,325

Structural Fill (3" minus): 7m3 
per LM of trail 

Average fill of 1.2m above 
existing grades required with 
no preload necessary. $50/m3 565 lm $350 $197,750

Nilex 4551 non-woven geotextile 
on existing grade and for 
construction equipment access 
$4 m2 Not required under side slopes 565 lm $20 $11,300

Trail Kiosk 1 each $8,000 $8,000
Signage entry signage 1 each $2,500 $2,500
Bench 3 each $2,000 $6,000
Bear proof garbage/recycling 
bin 1 each $2,500 $2,500
Removable bollards 3 each $750 $2,250
Rest areas  Gravel pad 3m x 6m 1 each $1,250 $1,250

Riparian Habitat Compensation
Watercourse crossings and 
boardwalks LS $65,000 $65,000

Planting
(1 shrub each side of trail every 
1m and 1 tree every 5m) 565 lm $50 $28,250

Elevated boardwalk
3m wide boardwalk on piles for 
230m length is required to keep 
trail on Metro Vancouver property 230 lm $6,000 $1,380,000

Three (3) clearspan footbridges
New bridges 3m wide ranging 
from 3 - 6 m in length. LS $45,000 $45,000

Riprap rock, large woody debris 
(LWD) or engineered log jams
(ELJ) in combination with 
plantings ,wooden retaining walls 
or wood crib walls are considered 
to be viable options.  305 lm $1,000 $305,000

sub total $2,194,110
$658,233.0

design fees $285,234.3
total $3,137,577

Trail

Site Furnishings

Habitat Compensation and Enhancements

Water Crossings

Bank Stabilization

30% contingency
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TRAIL SEGMENT 1B - River Route (1.5m wide pedestrian use only)
Item Assumptions Quantity Units Cost/Unit Subtotal

1.5m wide gravel trail (100 mm 
10mm minus crusher dust, site 
prep and 3” minus base course 
material)

Metro Vancouver standard design 

565 lm $85 $48,025

Trail Kiosk 1 each $8,000 $8,000
Signage entry signage 1 each $2,500 $2,500
Bench 3 each $2,000 $6,000

Bear proof garbage/recycling bin 1 each $2,500 $2,500
Removable bollards 3 each $750 $2,250
Rest areas  Gravel pad 3m x 6m 1 each $1,250 $1,250

Riparian Habitat Compensation
Watercourse crossings and 
boardwalks LS $65,000 $65,000

Planting
(1 shrub each side of trail every 
1m and 1 tree every 5m) 565 lm $50 $28,250

Elevated boardwalk (pedestrian 
only - light duty)

1.5m wide boardwalk with spread 
footing foundations for 230m 
length is required to keep trail on 
Metro Vancouver property) 230 lm $1,500 $345,000

Three (3) clearspan footbridges
New bridges 1.5m wide ranging 
from 3 - 6 m in length. LS $24,000 $24,000

Riprap rock, large woody debris 
(LWD) or engineered log jams
(ELJ) in combination with 
plantings ,wooden retaining walls 
or wood crib walls are considered 
to be viable options.  305 lm $1,000 $305,000

sub total $917,760
$275,328.0

design fees $119,308.8
total $1,312,397

Resurface trail after yearly flood 
event (range depending on 
severity of damage) lm $64

$7,000 - 
$36,000

30% contingency

Trail Maintenance Costs (yearly) 

Trail

Site Furnishings

Habitat Compensation and Enhancements

Water Crossings

Bank Stabilization
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TRAIL SEGMENT 2A - Inland (Western route option)
Item Assumptions Quantity Units Cost/Unit Subtotal

3m wide gravel trail with .5m 
shoulder on each side (100 mm 
10mm minus crusher dust, site 
prep and re-vegetation)

Surfacing of existing berm (236m) 
and new elevated berm (305m) to 
Metro Vancouver trail standard 
design 

541 lm $130 $56,805

Structural Fill including preload: 
12.9m3 per LM of trail

Allows for 0.5m of settlement, 
assuming final elevation 
change of 1.3m above existing 
grades. At $40/m2 305 lm $516 $157,380

Nilex 4551 non-woven geotextile 
on existing grade and for 
construction equipment access 
$4 m2 Not required under side slopes 305 lm $20 $6,100

Preload settlement monitoring by geotechnical engineer LS $10,000 $10,000

Signage entry signage 1 each $2,500 $2,500
Bench 3 each $2,000 $6,000
Rest areas  Gravel pad 3m x 6m 1 each $1,250 $1,250

Riparian Habitat Compensation

Alignment encroaches on blue-
listed Common Cattail Marsh for 
almost entire length LS $15,000 $15,000

Planting
Shrub planting along trail (2 shrub 
each side of trail every 1m) 541 lm $60 $32,460

Closing/ rehabilitation of 
existing 1A trail 

Trail closure signs, scarify soil, 
mulch, seed and plant with native 
species (2 every 5m), place logs 
& brush to improve chance for 
revegetation. 674 lm $55 $37,070

Existing trail up to closed trail 
gate

Riprap rock, large woody debris 
(LWD) or engineered log jams
(ELJ) in combination with 
plantings ,wooden retaining walls 
or wood crib walls are considered 
to be viable options.  285 lm $1,000 $285,000

Construction access & 
resurfacing

Resurfacing of existing trail from 
Munday Creek Trailhead to closed 
trail gate 600 lm $85 $51,000

sub total $740,550
$222,165.0

design fees $96,271.5
total $1,058,987

Bank Stabilization

30% contingency

Trail

Site Furnishings

Habitat Compensation and Enhancements
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TRAIL SEGMENT 2A - Inland (Eastern route option)
Item Assumptions Quantity Units Cost/Unit Subtotal

3m wide gravel trail with .5m 
shoulder on each side (100 mm 
10mm minus crusher dust, site 
prep and re-vegetation)

Surfacing for existing berm 
(236m), elevated portion of 
alignment (180m), and for existing 
trail along river (125m).   

541 lm $130 $56,805

Structural Fill including 
preload: 20m3 per LM of trail - 
new elevated berm

Allows for 0.5m of settlement, 
assuming final elevation 
change of 1.5m above existing 
grades. At $40/m2 180 lm $800 $144,000

Structural Fill: 4.6m3 per LM of 
trail - for existing trail along river

Average fill required for 
increasing width of existing 
berm with no preload 
necessary. $50/m3 125 lm $230 $28,750

Nilex 4551 non-woven 
geotextile on existing grade and 
for construction equipment 
access $4 m2

For elevated section and 
existing trail along river. Not 
required under side slopes 305 lm $20 $6,100

Preload settlement monitoring by geotechnical engineer LS $10,000 $10,000

Signage entry signage 1 each $2,500 $2,500
Bench 3 each $2,000 $6,000
Rest areas  Gravel pad 3m x 6m 1 each $1,250 $1,250

Riparian Habitat Compensation

Alignment bisects portion of  blue-
listed Common Cattail Marsh but 
encroachment is less than 2A 
(western route). LS $6,000 $6,000

Planting
Shrub planting along trail (2 shrub 
each side of trail every 1m) 541 lm $60 $32,460

Closing/ rehabilitation of 
existing 1A trail 

Trail closure signs, scarify soil, 
mulch, seed and plant with native 
species (2 every 5m), place logs 
& brush to improve chance for 
revegetation. 674 lm $55 $37,070

Existing trail up to closed trail 
and half of 1A route

Riprap rock, large woody debris 
(LWD) or engineered log jams
(ELJ) in combination with 
plantings ,wooden retaining walls 
or wood crib walls are considered 
to be viable options.  285 lm $1,000 $285,000

Construction access & 
resurfacing

Resurfacing of existing trail from 
Munday Creek Trailhead to closed 
trail gate 600 lm $85 $51,000

sub total $746,920
$224,076.0

design fees $97,099.6
total $1,068,096

Bank Stabilization

30% contingency

Trail

Site Furnishings

Habitat Compensation and Enhancements
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TRAIL SEGMENT 2B - Inland Route
Item Assumptions Quantity Units Cost/Unit Subtotal

3m wide gravel trail with .5m 
shoulder on each side (100 mm 
10mm minus crusher dust, site 
prep and re-vegetation)

Metro Vancouver standard design -
522m of new elevated trail (not 
including 233m of existing 
sidewalk along Pitt River Rd.

522 lm $130 $67,860

Structural Fill including preload: 
12.9m3 per LM of trail

Allows for 0.5m of settlement, 
assuming final average 
elevation change of 1.3m 
above existing grades. At 
$40/m2 522 lm $516 $269,352

Nilex 4551 non-woven geotextile 
on existing grade and for 
construction equipment access 
$4 m2 Not required under side slopes 522 lm $20 $10,440
Preload settlement monitoring by geotechnical engineer LS $10,000 $10,000

Trail Kiosk 1 each $8,000 $8,000
Signage Entry signage 1 each $2,500 $2,500
Bench 3 each $2,000 $6,000
Bear proof garbage/recycling bin 1 each $2,500 $2,500
Removable bollards 3 each $750 $2,250
Rest areas  Gravel pad 3m x 6m 1 each $1,250 $1,250

Riparian Habitat Compensation Watercourse crossings LS $20,000 $20,000

Planting

Shrub planting along trail (2 
shrubs each side of trail every 
1m) 522 lm $60 $31,320

Closing/ rehabilitation of existing 
1B trail 

Trail closure signs, scarify soil, 
mulch, seed and plant with native 
species (2 every 5m), place logs 
& brush to improve chance for 
revegetation. 795 lm $55 $43,725

Three (3) culverts
Corrugated steel pipes with 
galvanized coating ranging in 
diam. from 1.2 m to 0.6 m LS $7,500 $7,500

Two (2) clearspan footbridges
New bridges ranging from 3 m - 4 
m in length with timber deck and 
concrete foundations LS $30,000 $30,000

Existing trail up to closed trail 
gate

Riprap rock, large woody debris 
(LWD) or engineered log jams
(ELJ) in combination with 
plantings ,wooden retaining walls 
or wood crib walls are considered 
to be viable options.  285 lm $1,000 $285,000

sub total $877,682
$263,304.6

design fees $114,098.7
total $1,255,085

30% contingency

Bank Stabilization

Water Crossings

Trail

Site Furnishings

Habitat Compensation and Enhancements
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TRAIL SEGMENT 3 - (Including northern section of 1B and southern section of 2B)
Item Assumptions Quantity Units Cost/Unit Subtotal

3m wide gravel trail with .5m 
shoulder on each side (100 mm 
10mm minus crusher dust, site 
prep and re-vegetation)

Metro Vancouver standard design -
Southern portion of 2B elevated 
trail (260m) & Northern portion of 
1B elevated trail (300m) 

630 lm $130 $81,900

Structural Fill including preload: 
12.9m3 per LM of trail - Southern 
portion of 2B elevated trail (260m) 

Allows for 0.5m of settlement, 
assuming final average 
elevation change of 1.3m 
above existing grades. At 
$40/m2 330 lm $516 $170,280

Structural Fill: 7m3 per LM of 
trail - Northern portion of 1B 
elevated trail (300m) 

Average fill of 1.2m above 
existing grades required with 
no preload necessary. $50/m3 300 lm $350 $105,000

Nilex 4551 non-woven geotextile 
on existing grade and for 
construction equipment access 
$4 m2

Southern portion of 2B (260m). 
Not required under side slopes 330 lm $20 $6,600

Preload settlement monitoring by geotechnical engineer LS $10,000 $10,000

Trail Kiosk 1 each $8,000 $8,000
Signage entry signage 1 each $2,500 $2,500
Bench 3 each $2,000 $6,000
Bear proof garbage/recycling 
bin 1 each $2,500 $2,500
Rest areas  Gravel pad 3m x 6m 1 each $1,250 $1,250

Riparian Habitat Compensation Watercourse crossings LS $15,000 $15,000

Planting

Shrub planting along trail (2 
shrubs each side of trail every 
1m) 330 lm $60 $19,800

Closing/ rehabilitation of 
southern portion of existing 1B 
trail 

Trail closure signs, scarify soil, 
mulch, seed and plant with native 
species (2 every 5m), place logs 
& brush to improve chance for 
revegetation. 495 lm $55 $27,225

Two (2) culverts
0.6 m Diameter Corrugated steel 
pipes with galvanized coating 
diam. 0.6 m LS $3,000 $3,000

Two (2) clearspan footbridges
New bridges ranging from 3 m - 4 
m in length with timber deck and LS $20,000 $20,000

Elevated boardwalk
3 m wide boardwalk on piles for 
150 m length LS $900,000 $900,000

Riprap rock, large woody debris 
(LWD) or engineered log jams
(ELJ) in combination with 
plantings ,wooden retaining walls 
or wood crib walls are considered 
to be viable options.  180 lm $1,000 $180,000

sub total $1,639,040
$491,712.0

design fees $213,075.2
total $2,343,827

Bank Stabilization

30% contingency

Trail

Site Furnishings

Habitat Compensation and Enhancements

Water Crossings
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SUMMARY OF KEY ISSUES FOR EACH SEGMENT 
TRAIL ALIGNMENT 

The following section describes the recommended approach 
for each trail segment, detailing the major works required with 
opportunities, constraints, and potential mitigation measures 
noted. 

Segment 1A – Southern River Alignment  

This southern river alignment begins at the Mundy Creek 
crossing and continues for 173m north until the trail is closed.  
From the trail closure north, the alignment follows the 
Coquitlam River.  The segment of trail up to the closure point 
meets the existing multi-use trail standard, but the remaining 
647m will require widening, with some fill material and bank 
stabilization to accommodate the proposed design standard.  
There are no significant constraints to redeveloping and 
upgrading this segment.  It is recommended that a new entry 
sign be installed, including an updated map of the trail 
alignment. Rest areas with benches and interpretive signs should be considered along this 
alignment.   

HYDROTECHNICAL: There are two major recommended bank protection efforts required for this 
segment. The first section, at the south end of the trail, requires 160m of bank protection; the 
second section, at the northern end, is 125m in length. The bank protection could be achieved 
with a variety of techniques including riprap rock, large woody debris (LWD) or engineered log 
jams (ELJ) in combination with plantings, wooden retaining walls or wood crib walls.  Moving the 
northern most portion of the trail back from the river by 10 meters is also a possibility. For the 
majority of this segment the existing height of the trail above the river is sufficient to avoid over 
topping from the 10 year flood.  However additional fill will be required to increase the trail width 
on either side of the existing berm.    

ENVIRONMENTAL: Minimal impact on existing habitat is expected because this is an established 
trail alignment.  There would be some environmental impacts (i.e. shrub and tree clearing 
estimated at 4,500m2) will be required to widen the existing berm and if some sections of the trail 
need to be realigned away from the river bank.  Every attempt to protect trees over 1m dbh will be 
made.  There is moderate potential of spreading invasive species.    

GEOTECHNICAL: The existing mineral fills for the majority of this alignment are suitable for trail 
construction, with only a few areas of sidewall sloughing.  Over-excavation and repair using well 
graded high fracture crushed gravel and sand will remedy these issues. 

STRUCTURAL: No water crossings are required for this segment. 

ACOUSTICAL:  The average noise level for this alignment was 59 dBA which is below the FHWA 
recommended limit of 67 dBA for park and recreation areas.  A noise barrier located adjacent to 
the CPR railway and Lougheed Highway would not reduce the noise significantly, as these 
barriers are most effective when the receiver is close to the wall. 

SAFETY:  Being in close proximity to the CPR railway is a risk associated with this route.  A 
safety fence maybe required at the “pinch point” where the trail is the closest to the railway.   
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Safety risks also include being in close proximity to the river / steep embankments.   

   

Segment 1B – Northern River Alignment (Scenario 1: 
Multiuse Trail Standard) 

This section extends north from Segment 1A, described 
above, to Pitt River Road.  This section of the river route 
was significantly damaged from the 2007 flood due 
primarily to flows over-topping the trail.  This segment 
has some significant constraints to trail redevelopment.  
To fully understand the options possible for segment 1B, 
two scenarios have been developed:   

 Scenario 1: A 3m wide elevated multi-use trail is 
developed to meet the 10-year flood levels, and 

 Scenario 2: A 1.5m wide pedestrian only trail is 
improved along this alignment at its existing 
elevation with closures during floods and trail 
repairs.  

HYDROTECHNICAL: The largest constraint factor for 
this segment is that the current elevation of the trail is 
well below the 10-year flood level.  To meet this 10-year design level the trail would need to be 
raised as much as 2m in places, on average about 1.2m above its current elevation to be 
protected from the 10-year flood.  There are several issues that severely limit the feasibility of 
raising the trail: 

 On average a 12m wide base footprint would be required, necessitating removal of 
many trees including large trees (over 1m dbh or greater) and vegetation (estimated 
at about 6,000m2);  

 The additional elevation is not likely to be permissible under the Water Act, as it 
would reduce the channel conveyance capacity and floodplain storage, increasing 
upstream flood levels;   

 Recommended construction efforts for this segment would require protection of the 
river bank in two locations totaling 305m.   

ENVIRONMENTAL: The environmental constraints for this segment include small areas of impact 
at five watercourse crossings. However, most are small crossings with existing bridges.  
AquaTerra identified some options to relocate the trail further west, away from erosion areas.  
The biggest constraint is that relocation of the trail to stay within the Colony Farm Regional Park 
boundary may be required. If this is the case a section of 230m boardwalk would be required 
which would have an environmental impact and a significant habitat compensation cost.  This 
segment also has a low risk of spreading invasive species due to shade. 

GEOTECHNICAL: The existing mineral fills for the majority of this alignment are suitable for trail 
construction with the exception of four (4) areas of sidewall sloughing/sink holes. Over excavation 
and repair using well graded high fracture crushed gravel and sand will remedy these issues.  A 
few areas contain peat near the surface; a ‘deep stripping’ technique could be used for removal of 
the peat or a preload treatment could be used to reduce post construction settlement.    
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STRUCTURAL: There are five watercourse crossings for this section, ranging in estimated length 
from 3m to 6m.  Clear-span bridges using timber or concrete abutments with steel beams or 
timber stringers are feasible.  Additionally, a 230m section of elevated boardwalk on piles (to 
allow maintenance vehicle access) would be required to keep the trail within the park boundary.  
This would add significant cost to the project. 

ACOUSTICAL:  The average noise level for this alignment was 56 dBA which is below the FHWA 
recommended limit of 67 dBA for park and recreation areas.  A noise barrier located adjacent to 
the CPR rail line and Lougheed Highway would not reduce the noise significantly, as these 
barriers are most effective when the receiver is close to the wall. 

SAFTEY:  Risks include being in close proximity to the river / steep embankments and potential 
hazard trees due to beaver activity.   

 

Segment 1B – Northern River Alignment (Scenario 2: 
Pedestrian Only Trail Standard) 

This scenario examines a 1.5m wide pedestrian only 
treatment, which could be constructed in addition to the 
2B multiuse trail alignment.  This segment also has 
some significant constraints to trail redevelopment.  For 
this scenario the trail would not be elevated to the 10-
year flood elevation, instead the existing alignment 
where possible would be improved. 

HYDROTECHNICAL: The largest constraint factor for 
this segment is that the current elevation of the trail is 
well below the 10-year flood level, thus seasonal 
flooding would occur:   

 At the very least the yearly spring (March - May) 
Fraser River backwater flood event would likely 
overtop the lowest points of the existing trail 
between River Station 6.5 and 7 for as long as 
two weeks.  Yearly winter (October – February) storm events on the Coquitlam River 
would also inundate most of segment 1B, but for shorter periods of a few hours but 
causing more damage to the trail surface due to the higher velocity of flow.  Between 
both the spring and winter flood events the trail would likely be closed for at least 3 – 6 
months every year as maintenance (estimated at 2 - 12 weeks depending on the 
severity of the storm) would need to be completed after each flood event before it 
could be safely reopened for public use.   

 Flows over-topping the trail, even for a short time period, would likely cause significant 
damage due to the flow velocities. Even if designed for overflow (using larger 3 inch 
minus base course material), clearing of debris and surface repairs would likely be 
required following a flood.  This would increase the total trail closure time from 4 to 10 
weeks each year.   

 Recommended construction efforts for this segment would require protection of the 
river bank in two locations totaling 305m.   
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ENVIRONMENTAL: The environmental constraints for this segment include small areas of impact 
at five watercourse crossings.  However, most are small crossings with existing bridges that must 
be rebuilt and will be in addition to bridges on the inland route.  AquaTerra identified some 
options to relocate the trail further west, away from erosion areas.  The biggest constraint is if 
relocation of the trail to stay within the Colony Farm Regional Park boundary is required a section 
of 230m boardwalk would be required which would have an environmental impact and a 
significant habitat compensation cost.  This segment also has a lower risk of spreading invasive 
species due to shade. 

GEOTECHNICAL: The existing mineral fills for the majority of this alignment are suitable for trail 
construction with the exception of four areas of sidewall sloughing/sink holes. Over excavation 
and repair using well graded high fracture crushed gravel and sand will remedy these issues.  A 
few areas contain peat near the surface; a ‘deep stripping’ technique could be used for removal of 
the peat or a preload treatment could be used to reduce post construction settlement.    

STRUCTURAL: There are five watercourse crossings for this section, ranging in estimated length 
from 3m to 6m.  Clear-span bridges using timber or concrete abutments with steel beams or 
timber stringers are feasible.  Additionally a 230m section of elevated 1.5m wide pedestrian 
boardwalk would be required to keep the trail within the park boundary.  This would add 
significant cost to the project. 

ACOUSTICAL:  The average noise level for this alignment was 56 dBA which is below the FHWA 
recommended limit of 67 dBA for park and recreation areas.  A noise barrier located adjacent to 
the CPR rail line and Lougheed Highway would not reduce the noise significantly, as these 
barriers are most effective when the receiver is close to the wall. 

SAFTEY:  Risks include being in close proximity to the river / steep embankments and potential 
hazard trees due to beaver activity.   

 

Segment 2A – Southern Inland Alignment 

This alignment would match the 1A alignment for the first 
173 meters, from the Mundy Creek crossing to the existing 
trail alignment.  The next 230m of this segment would 
follow an existing berm through low-lying marsh. The 
remaining portion of this alignment would either follow the 
western or eastern option.  The western route option would 
require an elevated trail and could impact the sensitive 
cattail marsh.  The eastern route option would also require 
an elevated trail but would have less impact on the cattail 
marsh.      

HYDROTECHNICAL: The elevation of the existing berm is 
above the 10-year flood. However the northern portion of 
this eastern trail alignment would need to be raised on 
average of about 2m above its current elevation to be 
protected from the 10-year flood.  However the western 
route would only need to be raised on average 1.5m above 
its current elevation. When flooding does occur (i.e. 
greater than the 10-year flood) the flow velocities would be close to zero, with little damage to the 
trail surface and only water ponding along the trail.     
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ENVIRONMENTAL:  It is recommended that the sensitive cattail marsh is avoided as much as 
possible by using the eastern route option.  This segment also has a high to moderate risk of 
spreading invasive species and requires some removal of shrub areas.  Oversized culverts 
should be used to allow for wildlife passage. 

GEOTECHNICAL: The existing mineral fills for the existing berm portion of this alignment are 
suitable for trail construction with only removal of any surficial vegetation and/or surficial organic 
rich soils down to existing granular fill soils and/or natural sand/silt soils.  However, the remainder 
of the eastern or western alignment crosses marsh land with significant peat that will require fill 
placement to include preload settlement of 50% to permit dissipation of elevated pore water 
pressures and for strengthening of the natural compressible soils.  Oversized culverts should be 
used to account for settlement and and/or maintained (re-constructed) during the preload 
program. Settlement monitoring would be required and includes:  

 Field measurement of embankment fill settlement carried out using a series of 
settlement gauges, and   

 Data review (of measurements) and estimation of preload duration and post 
construction completed by the project geotechnical engineer. 

STRUCTURAL: No watercourse crossings are required for this section.  However boardwalk 
could be a viable option for the northern portion of the route that traverses marsh lands. 

ACOUSTICAL:  The average noise level for this alignment was 63 dBA which is below the FHWA 
recommended limit of 67 dBA for park and recreation areas.  However the maximum levels 
recorded were slightly above the recommended limits at 68 dBA.  A 3m tall, 600m long noise 
barrier for this alignment could reduce the noise 4 dBA on average but at a significant cost.  Also 
research shows that visually obscuring the source of the noise can be just as influential in a park 
user’s perception of the noise.  Planting trees and shrubs along this alignment could act as a 
visual buffer instead of a sound barrier. Shifting the trail slightly to the east would also be 
somewhat effective. 

SAFTEY: Being in close proximity to the CPR railway is a risk associated with this route.  A safety 
fence maybe required at the “pinch point” where the trail is the closest to the railway (about 15m).   

 

Segment 2B – Northern Inland Alignment 

This alignment would run parallel to the railway and 
within the BC Hydro Right-of-Way.  The southern portion 
of this route would require construction of an elevated 
trail with bridges and culverts or a boardwalk.  A historic 
Hydro construction access road could be used for the 
northern half of the trail (per historic orthophotos, see 
figure 4).  For the last portion along Pitt River Road an 
existing sidewalk can be utilized, and there is room to 
add a shoulder to the existing sidewalk. It is 
recommended that an entry sign and trail kiosk be 
installed at the northern trailhead. Rest areas with 
benches along this alignment with other interpretive 
signs should be considered.   

HYDROTECHNICAL: This trail alignment would need to 
be raised on average about 1.3m above its current 
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elevation to be protected from the 10-year flood.  However if flooding did occur the flow velocities 
would be close to zero, with little damage to the trail surface and only water ponding along the 
trail.     

ENVIRONMENTAL:  The dense shrub vegetation in this alignment will require removal, resulting 
in fragmentation of high-value bird foraging and nesting habitat. Also, some established invasive 
species could proliferate depending on the exact trail alignment, mitigation measures 
implemented during construction, and ongoing recreational use.   

GEOTECHNICAL: This alignment crosses boggy and peat areas that require an elevated trail 
treatment.  Fill placement is required to include preload settlement of 50% to permit dissipation of 
elevated pore water pressures and for strengthening of the natural compressible soils.  Oversized 
culverts should be used to account for settlement and and/or maintained (re-constructed) during 
the preload program.  Settlement monitoring would be required and includes:  

 Field measurement of embankment fill settlement carried out using a series of 
settlement gauges, and   

 Data review (of measurements) and estimation of preload duration and post 
construction completed by the project geotechnical engineer. 

STRUCTURAL:  Three culverts and two 3-4m span bridges are proposed for this segment.  
These culverts are at each end of the segment, so could be built first and driven over as for 
normal construction.  Special footings or structural components are not anticipated, assuming the 
trail can avoid deep peat areas.   

ACOUSTICAL:  The average noise level for this alignment was 63 dBA which is below the FHWA 
recommended limit of 67 dBA for park and recreation areas. However the maximum levels 
recorded were slightly above the recommended limits at 68 dBA.  A 3m tall, 600m long noise 
barrier for this alignment could reduce the noise 3 dBA on average, which is less than the 5 dba 
reduction required to be deemed “effective”.  It would also have a significant cost.  In addition, 
research shows that visually blocking the source of the noise can be just as influential in a park 
user’s perception of the noise.  Planting trees and shrubs along this alignment can act as a visual 
buffer instead of a sound barrier.  Shifting the trail slightly to the east would also be somewhat 
effective. 

SAFTEY:  Being in close proximity to the CPR railway is the only major risk associated with this 
route.  A safety fence maybe required at the “pinch point” where the trail is the closest to the 
railway.    
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Segment 3 – Connects between 1B and 2B  

This alignment would provide a link between sections 
1B and 2B across an area with over 3m depth of soft 
peat requiring boardwalk or elevated embankment trail. 
This alignment has significant cost and feasibility 
constraints.  

HYDROTECHNICAL: This trail alignment would need to 
be raised on average of about 2m above its current 
elevation to be protected from the 10-year flood. 
However, once the trail connects to 1B along the river 
significant flooding will be an issue even below the 10-
year flood levels (see discussion under 1B). 

ENVIRONMENTAL:  The Tera 2009 report noted this 
area had a lower (moderate) habitat sensitivity relative 
to the surrounding area and was not prone to flooding; 
however, due to ongoing beaver activity, much of this 
route was flooded (0.3m depth) during the 13 July 2013 
field survey.  On 25 July 2013, AquaTerra confirmed 
that under current habitat conditions, the Segment 3 
trail route would likely necessitate numerous boardwalks or drainage provisions, as well as 
beaver control measures. 

GEOTECHNICAL: Much of this alignment crosses areas with significant peat that would require 
an elevated trail treatment.  Fill placement within these areas would need to be carried out in 
stages with sufficient time lag between the stages to permit dissipation of elevated pore water 
pressures and for strengthening of the natural compressible soils.   The northern portion following 
the 1B alignment consists of mostly mineral fill that is acceptable for trail redevelopment with the 
exception of a few sink holes and sloughing areas that would need additional treatment. 

STRUCTURAL: The proposed trail would be on an elevated boardwalk approximately 150m long, 
or on an embankment with culverts. Foundations for a narrow pedestrian-only boardwalk could be 
allowed to settle but would require constant maintenance and adjustment. Accommodation of the 
proposed vehicle load capacity would require piles at least 8m long as well as heavy equipment 
to place and drive them and future repairs and maintenance would be limited.  

ACOUSTICAL:  The noise levels for this alignment ranged between 59 and 63 dBA which is 
below the FHWA recommended limit of 67 dBA for park and recreation areas. However the 
maximum levels recorded were slightly above the recommended limits at 68 dBA.  A 3m tall, 
600m long noise barrier for this alignment could reduce the noise by only 3 dBA on average, 
which is less than the 5 dba reduction required to be deemed “effective”.  It would also have a 
significant cost. In addition, research shows that masking the source of the noise can be just as 
influential in a park user’s perception of the noise.  Planting trees and shrubs along this alignment 
could act as a visual buffer instead of a sound barrier. 

SAFTEY:  Being in close proximity to the CPR railway is a risk associated with this route.  A 
safety fence maybe required at the “pinch point” where the trail is the closest to the railway.  
Other risks include being in close proximity to the river / steep embankments and potential hazard 
trees due to beaver activity.   



Sheep Paddocks Trail Alignment Analysis 
 

 
LEES+Associates  

-64- 

RECOMMENDED OPTIONS 
For Metro Vancouver’s consideration, two recommended options have been chosen based on the 
findings discussed in this report.  The first is our recommend option and the second is an 
alternative option.  Both are viable alignments from a technical standpoint, however Option 1 is 
more cost effective and provides higher experiential values.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 10: Cost Comparisons for Alignment Combination Options 
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OPTION 1 – RECOMMENDED: SEGMENTS 1A+2B  
The preferred recommended trail alignment option is a combination of the southern river 
alignment 1A and the northern inland alignment 2B.  This route is the most cost effective 
alignment, exposes trial users to a variety of river and wetland ecosystems abundant with wildlife 
and avoids the significant feasibility issues of Segment 1B – northern river alignment.  

OPPORTUNITIES: 

 Avoids the costly bank stabilization, Water Act 
constraints and environmental impacts of the 
1B route (northern river alignment); 

 Avoids the costly boardwalk required along 1B 
to keep the trail within the park boundary; 

 River views and the riparian forest setting 
along portions of the southern 1A alignment 
expose users to this highly valued 
environment; 

 Although a compromise, local community 
members will appreciate that at least half of 
the original river trail alignment has been 
restored, and 

 Wildlife viewing and interpretation 
opportunities are abundant along the entire 
alignment. 

 

CONSTRAINTS: 

 Noise and views of the railway/highway are drawbacks to the 2B inland segment, but 
can be partially mitigated with vegetation; 

 Lengthy approvals from CPR may be required due to the possible proximity of an 
elevated trail adjacent to the railway, and 

 There are construction phasing, access and preloading requirements to construct an 
elevated trail in areas with significant peat. This is a constraint with both Option 1 and 
2. 
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OPTION 2 – ALTERNATIVE: SEGMENTS 2A + 2B  
Option 2 combines 2A and 2B for a complete inland route.  This route is technically feasible, but 
slightly less cost effective and has fewer experiential opportunities than Option 1.  

 

OPPORTUNITIES: 

 Avoids costly bank stabilization, Water Act 
constraints and environmental impacts of the 
1B route; 

 Avoids the costly boardwalk required along 
1B to keep the trail within the park boundary; 

 River views are still provided at the southern 
end of the trail and at the transition point from 
2A to 2B, and 

 Wildlife viewing and interpretation 
opportunities are abundant along the entire 
alignment and the blue-listed Common Cattail 
Marsh ecosystem could be an interpretive 
feature.    

 

CONSTRAINTS: 

 Noise and views of the railway/highway are more significant along the inland 
segments, but can be partially buffered with vegetation; 

 Lengthy approvals from CPR may be required due to the possible impact of an 
elevated trail adjacent to the railway; 

 There are construction phasing, access and preloading requirements to construct an 
elevated trail in areas with significant peat, but this is a constraint with both Option 1 
and 2, and 

 Local community members may not be satisfied as none of the original river trail 
alignment has been restored. 
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NEXT STEPS 
Following this analysis report, in the subsequent design phase, work will be undertaken on the 
design development and construction documentation of the selected trail alignment. The phase II 
scope of work is planned for December 2013 through July 2014.  This will include the following: 

Tender drawings (50% and 90%) 

LEES+Associates will oversee the preparation of detailed design and tender documents 
collaborating with the project team members, where appropriate, including: 

 Trail alignment and cross sections; 
 Structures or water crossings; 
 Shoreline stabilzation and restoration; 
 Vegetation clearing and habitat compensation requirements, and 
 Class B cost estimate. 

Archaeological 

 An archaeological study of the preferred route will be prepared. 

Environmental  

 Detailed impact assessment for the selected trail alignment; 
 Detailed compensation / enhancement strategy to offset impacts associated with trail 

construction; 
 Investigate longer-term use strategy of Riverview and the potential influx of future 

residents into the park. The trails should be designed to meet the objectives of the 
Colony Farm Land Use Plan; 

 Danger Tree / Hazard Tree assessment along the routes as a result of beaver activity 
and appropriate mitigation strategies;  

 Complete inventory of trees (30cm dbh or greater) along selected alignment(s) to 
assist in detailed trail design in an effort to minimize tree disturbance; 

 Set up remote trail cameras along selected route(s) to evaluate wildlife use and the 
required, if any, for supplementary mitigation, and 

 Work with an engineer to confirm watercourse crossing requirements and to verify 
slope/bank stability. 

Geotechnical 

Geotechnical field reviews are required by the Geotechnical Engineer of Record. Field reviews 
are essential to ensure that the recommendations of the geotechnical report are understood and 
followed. 

Geotechnical Construction reviews would be needed to address the following: 

 Stripping; 

 Structure foundations - proposed bridge foundations should be designed and 
constructed under field review from a qualified geotechnical consultant. Deep test hole 
information, would likely be required for pile foundation design options; 
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 Settlement monitoring data review, and 

 Compaction of trail structure fills. 

 

 

 

 

 

 

 

 

 

 

 




