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3015-3093 MURRAY STREET - ACOUSTICAL EVALUATION
1.0

INTRODUCTION
Brown Strachan Associates (BSA) have been retained by Mosaic Murray Master Limited
Partnership to conduct an acoustical evaluation of the residential component of the proposed
mixed-use development at 3015-3093 Murray Street, as designed by MGA Michael Green
Architecture on drawings issued for rezoning/DP 2019-12-18 (appended).
The terms of reference of this report are to assess noise on the proposed development and to
recommend facade upgrades necessary to satisfy design criteria specified in the City of Port
Moody Official Community Plan (OCP), i.e. indoor design criteria in the Canada Mortgage and
Housing Corporation (CMHC) publication Road and Rail Noise: Effects on Housing
(NHA 5156 08/86, prints appended). This report considers noise from future traffic on Murray,
Electronic Avenue and St. Johns Street, trains on the Canadian Pacific rail tracks and SkyTrain
activity on the Evergreen Extension.

2.0

DESIGN CRITERIA
The development has been evaluated with respect to the following City of Port Moody / CMHC
design criteria:
Room
Bedrooms
Living, dining, recreation rooms
Kitchens, bathrooms, hallways, utility rooms

Noise Level
35 dB
40 dB
45 dB

The above noise level design criteria are A-weighted 24-hour equivalent levels, Leq(24) in
decibels (dB). The Recommended Noise Criteria referenced in the FCM/RAC Guidelines for
New Development in Proximity to Railway Operations (FCM/RAC Guidelines) are consistent
with the City of Port Moody / CMHC design criteria.
3.0

RECOMMENDATIONS
The following are recommendations to satisfy the City of Port Moody design criteria, based on
the 2019-12-18 drawings, and should be referenced in the tender documents. These
recommendations may be revised based on the final building design, facade finishes, window
and door details, etc. Where necessary, the working drawings and window & door shop
drawings should be reviewed with reference to the recommendations in this report. Design
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considerations for which insufficient information exists at this stage have not been evaluated,
e.g. mechanical equipment, CRUs, etc. Design considerations such as structural, thermal,
building envelope, fire ratings, etc., should be reviewed by others.
Coordination of Code requirements, acoustical recommendations, field reviews, letters of
assurance, construction or occupancy certification requirements, etc., should be provided by the
Registered Professional of Record. See appended Acoustical Evaluation Reports - Background
Information.
3.1

Covenant/Disclosure
In addition to the covenant required by the City of Port Moody (letter of 1 May 2020), full
disclosure should be made to prospective tenants/purchasers that the project site is near arterial
transportation sources operating day and night, including freight & passenger trains, SkyTrain
and vehicular traffic. The disclosure should indicate that these activities cause noticeable noise
and vibration, which may be annoying to some individuals. The City of Port Moody, railway
operations, TransLink & SkyTrain may have specific disclosure statement wording satisfying
their requirements.

3.2

Exterior Design Level
At the most exposed locations, the recommended exterior design level for combined traffic,
train and SkyTrain noise is Leq(24) = 69 dB (prints appended).

3.3

Facade Upgrades
Sound transmission through the facade has been evaluated based on the window and door areas
indicated on the 2019-12-18 drawings, together with conventional wood frame exterior
construction and finishes comparable to metal cladding and fibre cement panels (print
appended). To satisfy the indoor design criteria, recommended window, door and exterior wall
upgrades are indicated on the appended 3015-3093 Murray Street - Facade Upgrade Schedule
(Schedule).
Where OITC acoustical ratings are specified, the window and door supplier(s) should submit
fenestration test reports to ASTM E90 for their proposed assemblies, i.e. complete window and
door assemblies with proposed glazing (not generic glazing only data). At substantial
completion, the supplier(s) should confirm in writing that their rated assemblies, as installed on
site, are equivalent to their tested assemblies and fully conform with this report and the
appended Schedule.
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Windows and doors should satisfy Code air-tightness requirements. Wind loading, safety,
structural, thermal requirements, visual specifications, etc., should be checked for all glazing in
windows and doors and may dictate thicker glazing units than indicated on the appended
Schedule (subject to acoustical review by BSA). Glazing may require strengthened glass to
satisfy Code requirements or design considerations such as structural, visual specifications,
manufacturer’s size or weight restrictions, etc., e.g. mullions may be required.
3.4

Ventilation & Equipment
Sound transmission through the facade has been evaluated based on windows and doors in the
closed position. Ventilation details, thermal requirements, etc., should be designed by a
mechanical consultant. Equipment should be selected to satisfy Code acoustical requirements,
e.g. 6.2.1.1 & 9.32.3.5, and the City of Port Moody Sound Level Bylaw No. 1399. For
equipment considered critical, BSA should review proposed design details.
If make-up air ducts penetrating the facade are required to satisfy ventilation requirements, the
ducts should be designed for a noise reduction of about 45 dB for exterior noise, e.g. nominally
5 ft. of 4" dia. acoustically lined ductwork or lined flexible connector. Proposed ductwork
details into bedrooms or living/dining areas should be reviewed by BSA. In-suite exhaust ducts
to the exterior do not require acoustical upgrades such as lining.

4.0

DISCUSSION

4.1

Method of Evaluation
The method of evaluation used in this report gives detailed consideration of sound insulation
referencing NRC's IBANA-Calc analysis software and related validation studies (see 4.5
Interior Noise, below). To determine possible facade upgrades necessary to satisfy the City’s
design criteria, evaluation of the proposed construction is based on Leq(24) sound transmission,
windows and exterior doors in the closed position, rooms closest to the source and the largest
window, exterior door & wall areas with respect to floor area.

4.2

Traffic Noise
Traffic noise exposure has been evaluated based on the forecasted 2029 a.m. + p.m. peak hour
traffic data in the Howes Technical Advantage Ltd. Draft Traffic Review dated December 2019
(prints appended), together with other traffic data from recent studies in this area. Daily traffic
volumes have been estimated based on the a.m. + p.m. peak hour data being equivalent to
14% of the daily total traffic (reference data appended). To account for possible future traffic
growth beyond 2029 and daily/seasonal variation, the Howes traffic data have been increased
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by 10%. For all roads in this area, the posted speed limit is 50 km/h. A fully signalized traffic
light has been evaluated at the intersection at Murray and Electronic Avenue.
Based on the Howes traffic data, site observations and previous studies in this area, the
following design traffic data have been used to evaluate future traffic noise at the development
site:
Vehicles per day (vpd)

% Heavy vehicles

30,500

1%

Electronic Avenue(N.+S.Bnd):

4,000

1%

St. Johns Street (E. + W.Bnd):

73,500

3%

Murray Street (E. + W. Bnd):

Design traffic noise levels have been derived from statistical tables in CMHC's Road and Rail
Noise: Effects on Housing, developed by NRC. These tables have been used on numerous
housing site assessments throughout Metro Vancouver, including recent studies in this area,
with good correlation between measured and calculated levels (typically +/-1 dB, for normal
traffic conditions). For the design volumes, the CMHC calculated traffic noise level is
Leq(24) = 67 dB at the most exposed locations along Murray Street (prints appended).
To check that the CMHC traffic noise calculations correlate with existing traffic in this area,
sample daytime measurements have been conducted at Test Location #1 along Murray Street,
approximately 5m south of the Murray Street curb and 62m east of the west property line (site
plan appended). The average measured Leq = 70 dBA (Table 2 and Graph: SUMM,
appended), including contribution from freight and passenger trains, SkyTrain and local
construction activity. For the observed traffic only, the calculated CMHC equivalent traffic
noise level is Leq(24) = 68 dB (printout: Predict, appended). The difference is attributed to
eastbound traffic on Murray moving faster than the posted speed limit and the other
contributing sources. While a future light at the intersection of Murray and Electronic may
reduce average traffic speed on Murray, the design indicates margin for this local condition.
4.3

Train Noise
The proposed development is directly north of the Canadian Pacific Railway line (CP), with the
closest building at about 22m from the centre of the near rail track (Building #1, site plan
appended). The tracks accommodate both freight trains and the West Coast Express (WCE)
passenger trains.
Mr. Paul Whalen of CP Rail has indicated that the 2019 average daily volume of trains reported
to Transport Canada is 28 total movements per day, including up to 16 CP freight trains, other
freight train operators such CN rail and passenger trains (email appended). While the WCE is
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presently operating six passenger trains per day (with reduced cars/train), TransLink data
indicate full capacity is 10 passenger trains per day (prints appended). Based on the above
2019 daily volume, currently there is an average of 18 total freight trains per day and
10 passenger trains.
Mr. Whalen has also indicated that each CP freight train may consists of 2-3 locomotives and
100-120 cars. The maximum train speed for these tracks is 45 mph (72 km/h). Site
observations indicate freight trains typically consist of two locomotives and 0-111 cars,
travelling at 30-50 km/h.
Based on the data provided by CP Rail, site observations and previous studies in this area, the
following design data have been used to evaluate future train noise at the development site:
Freight (1)
No. of trains per day, east+west:

Passenger (2)

22

10

Average engines per train:

2

1

Average railcars per train:

100

10

Train Speed, km/h:

40 (3)

50 [near Station]

(1) To account for possible future growth and daily/seasonal variation, freight train design
volume includes a 20% increase re. 2019 data.
(2) Passenger train data based on full capacity West Coast Express schedule & observations.
(3) CP Rail have previously indicated grain trains travel at a maximum of 25 mph (40 km/h)
in this area and that whistles are sounded in emergency situations only, e.g. people on/near
tracks, etc. Based on site observations, a design speed of 40 km/h has been used for all
freight trains.
Train noise levels are derived from statistical tables in CMHC's Road and Rail Noise: Effects
on Housing (NHA 5156 08/86, pages 35-50), developed by NRC. Other train noise analysis
procedures such as the Canadian Transportation Agency (CTA) Railway Noise Measurement
and Reporting Methodology, referenced in the City’s OCP (3.9.1.a, p.171, appended), are
considered equivalent to CMHC. The calculated level for freight trains is Leq(24) = 67 dB at
the south facade of Building #1 (Table 3A, appended), based on an unobstructed view. For
passenger trains, the CMHC calculated level is Leq(24) = 55 dB at the south facade of
Building #1 (Table 3B, appended), which is insignificant relative to freight train noise and does
not increase the overall design level for train noise.
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4.4

SkyTrain Noise
The development site is north of the Evergreen guideway, with the closest building at about
38m north of the guideway centreline (context print appended). For this site, SkyTrains are
partially obscured by the existing concrete wall between the guideway and the CP rail tracks.
The Moody Centre SkyTrain Station is nominally 100m to the southwest.
TransLink data indicate current SkyTrain activity on the Evergreen Extension is about
500 movements per day (250 each direction, appended). BC Rapid Transit Co. Ltd. (BCRTC)
have advised that a design based on 100% growth, relative to current activity, would provide
margin for exceptional growth and future expansion of the system. For design, a total volume
of 1000 SkyTrains per day has been used to evaluate future SkyTrain noise.
Measurements conducted at Test Location #2, nominally 10m above the existing grade,
indicate an average passby level of Leq(10s) = 70 dBA at ~38m from the guideway centerline
(Fig. 1, appended). Based on 70 dBA and 1000 movements/day, the design level for SkyTrain
noise is Leq(24) = 61 dB at 38m, the south facade of Building #1.

4.5

Interior Noise
Noise in the suites has been evaluated referencing NRC's IBANA-Calc analysis software,
related validation studies, statistical source data normalized for future design conditions and
facade transmission loss data. Detailed calculations of sound transmission through the facade
are summarized in Table 1 (appended) and include the absorption typical of furnished rooms,
e.g. bed/furniture, carpet, etc. (printouts appended). Table 1 shows the sound levels transmitted
by each sound path, such as windows, doors and walls, and compares the total sound to the
design criteria.
The analysis indicates the interior sound levels satisfy the City’s design criteria. Interior sound
levels can vary relative to calculated levels due to normal variation in transportation activity,
maintenance cycle of rail lines (train & SkyTrain), on-site performance of facade components,
flanking sound transmission, room absorption, possible contribution of other sources, etc.

4.6

Vibration
To reduce groundborne vibration, CMHC and the FCM/RAC Guidelines recommend
heavyweight construction. The project is designed with a concrete parkade and loading dock
foundation and concrete topping on the wood framed floors.
While a detailed evaluation of vibration is not part of the terms of reference of this report,
CMHC recommends caution when building within 100m of a railway line (See Vibration in
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Buildings from External Sources, appended). Experience indicates airborne noise is a
significant contributor to perceived vibration in buildings. Increased surface mass of the facade
components has been recommended to satisfy the City’s indoor design criteria.
Sample vibration measurements have been conducted near the south end of Electronic Avenue
(Test Location #3, site plan appended). Train passby vibration levels were Leq = 95-102 vdB
(0.06-0.13mm/s), with Leq(1s) peaks in the order of 103-107 vdB (0.14-0.22mm/s, Fig.6,
appended), which are consistent with other published data in this area (108 vdB, ref. Evergreen
Noise and Vibration Assessment, appended). While noticeable, the measured train passby
vibration levels are consistent with criteria in the FCM/RAC Guidelines (appended), including
annoyance criteria for infrequent events (less than 0.5mm/s) and significantly below criteria
required for minor cosmetic damage to buildings (5mm/s).
In summary, train noise and vibration could be an issue to some people. The most significant
precaution is the City of Port Moody covenant advising potential residents (see 3.1
Covenant/Disclosure above).
5.0

CONCLUSION
Provided the recommendations in this report are implemented, our evaluation indicates the
design of the residential component of the development at 3015-3093 Murray Street satisfies
the City of Port Moody indoor design criteria for traffic, train and SkyTrain noise.
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APPENDIX

Test Location #1
Test Location #2
DEVELOPMENT SITE

Moody Station

Test Location #3
(Vibration)

CP Rail lines
Evergreen SkyTrain Extension
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RECOMMENDED EXTERIOR DESIGN LEVELS, Leq(24)

Murray Street

50 dB 55 dB
65 dB 66 dB

50 dB 55 dB
66 dB 66 dB

50 dB 55 dB
66 dB 66 dB

50 dB 55 dB
67 dB 67 dB

50 dB 55 dB
67 dB 67 dB
55 dB 60 dB
65 dB 67 dB

59 dB 64 dB
60 dB 66 dB

59 dB 64 dB
60 dB 66 dB

Electronic
Avenue

57 dB 63 dB
63 dB 67 dB
61 dB 67 dB
60 dB 69 dB

CP Rail Tracks

SkyTrain
Noise

Train
Noise
61 dB 67 dB
60 dB 69 dB

Traffic
Noise

Design
Level

