
Sheep Paddocks Trail Alignment Analysis 
 

 
LEES+Associates  

-189- 

APPENDIX D: ACOUSTICAL ASSESSMENT 
REPORT  

 

 

 

 

 

 

 

 

 

 



BKL CONSULTANTS LTD acoustics @ noise @ vibration E: coetzer@bkl.ca| W: www.bkl.ca
#308 - 1200 Lynn Valley Road, North Vancouver, BC V7J 2A2 T: 604-988-2508 | F: 604-988-7457

July 9, 2013

File: 3363-13A

Lees and Associates Landscape Architects

#509 - 318 Homer Street

Vancouver, BC

V6B 2V2

Attention: Megan Turnock, Landscape Architect

Dear Megan:

Re: Sheep Paddocks Trail, Environmental Noise Impact Assessment

The Sheep Paddocks Trail is located at the northern end of Colony Farm Park. The area is subjected to

multiple noise sources, and as such, development plans to revive this park for use by the public

necessitates that careful consideration be given to the noise levels in the environment or ‘soundscape’

which will largely influence future patrons’ perception of peace, comfort, enjoyment, tranquillity 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.

Methodology

Our approach to addressing this concern has been to rate the existing noise in the park using

published criteria, to comment on the acoustic acceptability of the environment and the measures that

could be explored to improve the environment.

The US Federal Highways Administration (FHWA) suggests that the suitability of the acoustic

environment for picnic areas, parks and playgrounds can be rated using the ‘equivalent sound level’

eq eq(L ) for the loudest hour of the day. An acceptable environment is where the hourly L  does not

exceed 67 dBA (FHWA 1995). At the direction of TransLink, BKL has previously used this criteria to

describe the impact of noise on outdoor use of the Katzie First Nations Reserve as part of the Golden
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Ears Bridge Project  (BKL 2007). We have used this value as an overall  limit with which to compare on

the total sound energy integrated over the loudest 1 hr interval in the measurement period. This period

was chosen during daytime hours of between 6am and 10pm, as the park will most likely be used only

during the day.

Recent research articles have shown that ‘quiet’ is not the only factor in influencing a user's perception

of the acceptability of a soundscape in urban park settings (Brown 2011 ,Tse and Chau 2012). The

acceptability of the environment is sometimes less affected by the noise level measured and more

affected by the detectability of ‘wanted’ and ‘unwanted sounds’ (Brown 2011, Watts et al. 2010). For

example the sound of birds, animals, insects, sounds of moving water and wind in the trees are

expected and preferred over a mechanical equivalent of comparable noise level. 

Tonal and impulsive sounds are known to be more disturbing in nature than equivalent continuous

sounds. Furthermore, it is also acknowledged that non-acoustic factors (visual, olfactory etc) can affect

acoustic comfort (Jeon et al. 2011, Tse and Chau 2012).

The ambient noise throughout the park varies with location and time. Noise measurements were

therefore performed at two locations in the park and noise modelling, using Cadna/A software, was

performed to fill in the gaps.

Measurement Results

On July 2nd 2013, BKL set up two long term sound level meters at locations shown in Figure 1 to

capture both daytime and nighttime noise from the Lougheed Highway as well as from the Canadian

Pacific Railway line.

Figures 2 and 3 show the time histories of what was measured at each location for the 24 hr

measurement period. The following significant noise sources were identified in the soundscape in order

of dominance:

1. Lougheed Highway Noise

2. Canadian Pacific Railway Noise

3. Bird calls

Measured data gathered at measurement position 1 (M1)  was analysed for significant noise events.

The only significant noise events were noted to be rail-related (passby’s as well as occasional shunting

noise). Approximately 10 rail-related noise events were recorded with levels above 70 dBA in the 24hr

measurement period. 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).

The ‘Loudest Hour’ was found to be 9:30 am - 10:30 am on July 3rd 2013. During this time, two rail-

related noise events occurred.
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Cadna/A software was used to model all the noise sources present in the soundscape with the

exception of bird calls. Both 24 hr measurements were used to calibrate the Cadna/A model for road

and rail noise.

eqFigure 4 shows the predicted 1-hour L   exposure level from road and rail sources throughout the

park. 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.

Noise Impact Assessment

FHWA Criteria

The criteria we have chosen for the upper limit of all noise activities for the park 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

eqequivalent sound level (L (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 park user’s perception of the soundscape as the noise

sources themselves. Care should be taken to visually mask any areas of the highway that are visible by

such measures as using trees if possible.

Route Review

In order to evaluate each route, receivers were equally distributed along each trail segment at a height

eqof 1.8 m and approximately 15 m apart. The average hourly Leq (L (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”. The table below summarizes the maximum and average noise levels for

each trail segment as well as the percentage of each trail segment likely to experience noise levels

above the threshold.
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Table 1: Noise levels at Route Segments

Route

Segment
eq eqMaximum L (h) (dBA) Average L (h) (dBA) % of receivers above

threshold

1A 65 59 0

1B 65 56 0

2A 68 63 24

2B 68 63 21

Mitigation

In the absence of rail noise, the maximum hourly noise level predicted at any point along the entire

eqtrail was found to be 62 dBA (L (h)).  As such the levels shown in Table 1 above are largely due to the

noise contributed by the rail noise. 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. In order to

avoid acoustic discomfort during periods of rail passbys, you may wish to consider constructing a 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 as shown in Figure 5.

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. It appears that the

construction of an earth berm with similar height would be impractical at this location due to space

constraints. 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 or the receiver. Table 2 below shows the levels on each

trail segment with a 3m high noise wall installed as shown in Figure 5.

Table 2: Noise Levels at Route Segments with Mitigation 

Route

Segment
eq eqMaximum L (h) (dBA) Average L (h) (dBA) % of receivers above

threshold

1A 62 58 0

1B 62 55 0

2A 62 59 0

2B 64 60 0
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An alternative option for noise mitigation would be to choose a trail alignment that is setback further

from the rail line.

Noise Wall Requirements 

If you choose to mitigate rail noise at trail segments 2A and 2B using a noise wall, the noise wall should

have the following properties:

Location 

The noise wall should be located as close to the edge of the Canadian Pacific Railway right-of way as

possible (on CPR property would be even better). The barrier needs to extend beyond the north and

south edge of the trail segments as shown in Figure 5. 

Material 

The denser the material the better its ability to inhibit transmission of sound. However, in the case of

outdoor noise walls bending of sound over top of the barrier is generally what limits the attenuation

achieved so a minimum surface weight of 10 kg/m  (2 lbs/ft ) is more than adequate. It is very2 2

important that there are no gaps in the barrier that could allow sound to pass through or under the

barrier so there must be no gap between the bottom of the barrier and the ground. Potential suppliers

should be contacted and asked to provide their recommendations considering such factors as

durability and maintenance of the transparent panels.

In order to avoid reducing visual comfort, the appearance of the noise wall should blend into the

environment. The construction of a “living wall” or hiding a concrete noise wall with foliage could

potentially accomplish this aesthetic goal. Adjacent trees towering above the noise wall are not

recommended as they tend to scatter sound behind the noise wall and reduce its acoustic benefit.

Conclusions and Recommendations

We have predicted that constructing a 3 m tall, 600 m long noise barrier would be required to provided

a reasonable acoustic benefit to trail patrons at segments of the trail 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 as shown in Figure 4. At this location, the transmission lines are approximately inline with the

65 dBA noise contour, so as long as the tail does not cross underneath the transmission lines, the noise

impact would be acceptable according to the adopted criteria.

Note that installing a noise wall and moving the trail to the east simultaneously would be counter

productive since the noise wall is only effective when close to the source or the receiver. In this

modelled case, the noise wall is closest to the receiver. 

This concludes our scope of work for this project. If you have any questions, please don’t hesitate to

give us a call.
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Sincerely,

BKL Consultants Ltd.

per:   

Briét Coetzer  MMus (Technology), EIT

Enclosures:

Acoustic Terminology

References

Figures
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Acoustic Terminology

The Decibel

The basic unit of measurement in acoustics is the decibel (dB) which represents a logarithmic ratio of

the pressure variation in air relative to a reference pressure.  Audible sound occurs over a wide

frequency range from approximately 20 Hertz (Hz) to 20,000 Hz but the human ear is less sensitive to

low and very high frequency sounds than to sounds in the mid frequency range (500-4000 Hz).  “A-

weighting” networks are commonly employed in sound level meters to simulate the frequency

response of human hearing and A-weighted sound levels are often designated “dBA” rather than “dB”.

An abrupt change in level of 3 dB will generally be noticed while the same change in level over an

extended period of time will probably go unnoticed.  A change of 6 dB is clearly noticeable subjectively

and an increase of 10 dB is generally perceived as being twice as loud.

A-Weighting Network

While the decibel or A-weighted decibel is the basic unit used for noise measurement, other indices

are also used to describe environmental noise.  

Equivalent Sound Level

eq eqAbbreviated L , is commonly used to indicate the average sound level over a period of time. L

represents the steady level of sound which would contain the same amount of sound energy as does

the actual time-varying sound level.  Although it is an average, it is strongly influenced by the loudest

events occurring during the time period because these loudest events contain most of the sound

eqenergy.  The L  can be measured over any period of time with an integrating sound level meter.  This

eqdocument uses the 1-hour L  (h) for assessing the potential for noise mitigation.

Soundscape

A soundscape in this document is referred to as what the individual hears within a certain place as

compared to a sonic environment which refers to the combination of all sounds that are physically

present in a certain place.
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Measurement Position 1

Measurement Position 2

Figure 1: Site Map Showing Measurement Positions and Major Noise Sources 
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Figure 4:  Noise Map Showing Leq(h) Values

Railway Line

Lougheed Highway



3m High Noise Barrier

Figure 5:  Noise Map Showing Leq(h) Values with 3m High Noise Wall
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MEMORANDUM

To: Nalon Smith    Lees & Associates Date: August 6 , 2013th

From: Brizi Coetzer Page 1 of 3

Copies To:    

Subject: Noise Wall Design Options

In response to your request for different noise wall design options and costing, please see the attached

documentation showing a list of known current suppliers in the lower mainland as well as some design

guidelines for constructing noise walls. These suppliers provide various types of materials in their

inventory such as acrylic transparent panel, vinyl panel, precast concrete panel/block as well as the “living

wall” option we mentioned in our previous report.

While we can’t give you all the current pricing on all of the available options, we can say that we have

seen noise wall designs implemented recently in the lower mainland on other projects that amount to

between $250 and $350 per m  for the installation cost. These costs likely excluded the cost of any land2

preparation associated with the installation of the sound wall. These figures were for significant lengths

of continuous wall, whereas for the Sheep Paddocks Trail Alignment Project, the requirement is for a

shorter segment of wall. The cost associated with this may be higher than the above quoted amount in

practice due to the reduced economy of scale.

The BC Ministry of Transportation and Infrastructure has published a list of sound reflective walls deemed

as being “accepted products” for transportation applications. These are shown in Table 1 in blue italics.

Please do not hesitate to give me a call if you have any questions regarding this memo.

Sincerely,

BKL Consultants Ltd.

per:   

Briét Coetzer  MMus (Technology), EIT

Enclosures: Table 1 - List of Noise Wall Suppliers, Acoustical Requirements for Noise Barriers
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Table 1: List of Noise Wall Suppliers

Manufacturer Product Distributor Website Contact

Armtec Paraglas Soundstop Armtec www.armtec.com Doug Carter 604-214-3230

Armtec Stone Tree Armtec www.armtec.com Doug Carter 604-214-3230

Armtec Stone Tree Solid Rock Fencing www.solidrockfencing.ca Mark Hersey 604-785-2555

Simtek Simtek Solid Rock Fencing www.simtek.com Mark Hersey 604-785-2555

Natural Art Concrete Fence Ltd. CANUS Natural Art Concrete

Fence Ltd.

www.naturalartfence.com 604-952-5272

Various (e.g. Pacific FenceCrete) FP Innovations Various www.fpinnovations.ca Tim Caldecott 604-222-5627

Pacific Fence-Crete Ltd. SuperiorCrete Pacific Fence-Crete Ltd. www.pacificfencecrete.com 604-856-5442

Expocrete / CCI Coast Allan Block Expocrete / CCI Coast www.allanblock.com Loren Cocking 604-270-8411

AIL Soundwalls Tuf-Barrier Atlantic Industries www.ailsoundwalls.com Milton Pringle 604-312-9628

Friendly Earth Concrete sound

barrier

Friendly Earth http://www.friendlyearth.com/sound_barri

er_fences.asp

Brian Ray 1-800-465-9968

Friendly Earth Wood sound barrier Friendly Earth http://www.friendlyearth.com/sound_barri

er_fences.asp

Brian Ray 1-800-465-9968

Friendly Earth Vinyl sound barrier Friendly Earth http://www.friendlyearth.com/sound_barri

er_fences.asp

Brian Ray 1-800-465-9968

Technocrete Brickcrete Tower Fence www.technocrete.com 

Technocrete Woodcrete Tower Fence www.technocrete.com 

Forster Reflecting KCI www.forster.at Rainer Kraft, 604-655-3577

Forster Transparent panel KCI www.forster.at Rainer Kraft, 604-655-3577

The Living Wall The Living Wall The Living Wall www.thelivingwall.net 416-698-5863
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Acoustical Requirements for Noise Barriers

The specification for noise barriers should include requirements for structural integrity, long term

durability, drainage considerations and other non-acoustical contractual issues that should be

specified by a qualified civil engineer. Aesthetics is another consideration that does not necessarily

affect the acoustical performance but should be covered in the specification. An example standard

that addresses both acoustic and non-acoustic concerns is CSA Z107-9 Standard for Certification of

Noise Barriers. The BC Ministry of Transportation and Infrastructure also has a “Recognized Products

List” with sections for sound reflecting and sound absorbing wall systems. The acoustical

requirements to be included in the barrier specification are relatively straight forward and are listed

below:

1) The barriers shall consist of reinforced concrete, aluminum or steel posts, panels, and cap rail. 

Alternative materials such as acrylic or wood could be considered provided that the panels

have a minimum surface weight of 20 kg/m .  Note that this weight requirement is based on2

acoustical needs only.  The actual weight and thickness should be increased as necessary for

durability and wind resistance, etc.  In particular, panels shall be sufficiently thick and strong

to prevent damage which could result in gaps or openings in the barrier and in the event of

damage, replacement panels should be readily available from the manufacturer and easily

installed.

2) The base panels shall be connected to the structure without any gaps or, if mounted on

ground, stripped of topsoil and backfilled with nominal 20mm crush for a minimum width of

500mm centred under the panel.  Once installation is complete, the ground on (at least) one

side of the panels will be loaded with additional 20mm crush to a minimum depth of 75mm

up from the bottom of the panel.

3) If drains are required at some locations to permit storm runoff from one side of the barrier

to the other, they shall consist of grates and drain pipe passing beneath the barrier rather

than by removing above-grade sections of the panels.

4) The panels forming the barriers shall be designed and installed so that they mate together

forming an airtight joint in order to prevent leakage of sound.  This may require both tongue

& groove joints and acoustic caulking or gasketing.  Joints between the panels and the cap

rail and also between the planks and the vertical posts shall be designed and installed in a

similar manner to prevent sound leakage.

5) Where sound absorptive barriers are specified, the side of the barriers that will face the source

of noise shall be provided with a sound absorptive facing which will provide a Noise

Reduction Coefficient (NRC) of at least 0.80 when tested in accordance with ASTM C423 using

Type “A” mounting per ASTM E795-92.  The sound absorptive facing shall be suitable for

long-term exposure to the climatic conditions at the site. 

6) The barrier manufacturer/installer shall supply shop and installation drawings including details

that indicate how airtight joints will be achieved between the various elements of the barriers.
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                     SHEEP PADDOCKS TRAIL :  COLONY FARM REGIONAL PARK 
                                      PHASE 1 :  ALIGNMENT SELECTION 
 
      BRIDGE AND BOARDWALK STRUCTURES 
 

                                                                                        PRELIMINARY DRAFT  
           INTRODUCTION 
 
 

1. Proposed alignments for the Sheep Paddocks Trail include a number of watercourse crossings 
      with estimated lengths up to 6m, and an elevated boardwalk of about 150m length. 

 
2. 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. After allowing for vehicle self-weight, this would be 
      sufficient to allow transport of timber sections for assembly on site, for transport of complete 
      culvert sections, and for transport of small amounts of gravel or concrete up to about 0.5cu.m. 
      for each journey. It would not be sufficient for loaded 4x4 vehicles, gravel or concrete delivery 
      trucks, or pile driving equipment.  

 
 
           PROPOSED ROUTES   
 
 

1. Preliminary trail alignments under consideration are identified as follows: 
 
Route 1      River Bank Route:             1A   South Section;    1B  North Section 
 
Route 2      Inland Route:                     2A   South Section;    2B  North Section 
 
Route 3B    Link Route between Routes 1 and 2 
 
 

2. SECTION 1A would follow the existing riverbank trail along the west side of the Coquitlam River 
to the point where the route has been closed. No new watercourse crossings are proposed for 
this section. 

 
 
3. SECTION 1B would follow the existing decommissioned trail along the riverbank, with minor 

realignment at critical points. Five new watercourse crossings are proposed for 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. Steel beams up to 150kg each 
could also be brought in on dollies, so this is another option. Abutments could be from small-
size lock-blocks (30” x 18” x 12”) 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. 
There is a possibility that the river could overflow along this section of trail during severe floods, 
so a timber bridge would need to be sufficiently anchored to counteract buoyancy. 

 
 
4.  SECTION 2A would cross former sheep paddocks which are gradually returning to natural 

marsh conditions. The proposed route would be on a raised berm above anticipated flood level. 
There are no watercourse crossings proposed for this section.                                                          
 
 

5.   SECTION 2B would run parallel to the railway right of way, using an existing hydro access track 
      for part of the way.  Three culverts and two 3-4m span bridges are proposed for the new part. 
      These culverts are at each end of the section, so can be built and driven over as for normal 
      construction.  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. 
 

 
6.   SECTION 3B would provide a link between sections 1B and 2B across an area with over 3m 
      depth of soft peat. The proposed trail would be on an elevated boardwalk approximately 150m 
      long, or on an embankment with culverted openings. Foundations for a narrow pedestrians-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 and 2m above ground, so piles would 
      be at least 8m long and would require heavy equipment to place and drive them. A temporary 
      track, as at the north end of section 2B, would be needed to support construction equipment. 
      It 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. 
      With the second option, 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. Access to section 3B for gravel trucks and other equipment would be possible from 
      the north end of section 2B. 
 

COST ESTIMATES 
 

Cost estimates are preliminary, with accuracy of +- 25% except for the boardwalk option for section 
3B, which is +-50% due to uncertainty about depth of peat and firmness of materials beneath.  
                                                                                      TOTAL 
SECTION 1A                      Not applicable                        - 
SECTION 1B                     Five Footbridges                 $75000 
SECTION 2A                      Not Applicable                        - 
SECTION 2B                       Three culverts                     $7500    
                                  And  Two Footbridges                 $30000  
SECTION 3B              (Estimated) Ten Culverts           $25000 
                         OR    150m  Elevated Boardwalk       $900000   (On piles) 
For a 1m high boardwalk with spread footing foundations (No piles), allow $1200 / sq. m.               

            



 




