
 

 

 

 

Massey Theatre Mechanical 

Systems Assessment 
  

A Review of the Mechanical Systems 

with Upgrading Recommendations  

 

 

March 22, 2019 Job #: NEW1-01 

 

 

 

 

 

 

 

 

 

 

Prepared for: Mr. Wayne Werbovetski, BArch, AIBC 

City of New Westminster 

Phone: 604 - 527-4597 

Cell:  604 - 841-7870 

E-mail:  wwerbovetski@newwestcity.ca 

 

Prepared by: Mr. Frank A. Lufkin, P.Eng., P.E. 

Jade West Engineering Co. Ltd.   

201-15585 24th Avenue 

Surrey, BC   V4A 2J4 

Phone:  604-538-0764 

  Email: frank@jadewest.com 



 

 

 

2 

INTRODUCTION 
 

 

Mr. Wayne Werbovetski, Project Manager for the City of New Westminster, 

engaged a consultant team to review the Massey Theatre at 735 Eighth Street in 

New Westminster to determine the current condition of the facility. Jade West 

Engineering Co. Ltd. has been retained as part of this consultant team to review the 

mechanical systems. 

 

The information is based on an initial site visit on June 19, 2015, and subsequent 

site visits on October 23, 2018 and October 31, 2018.  This report updates our 

previous report of July 15, 2015 to include the existing gymnasium.    

 

Limited documentation is available about the mechanical equipment. 

 

The scope of work of this report includes a description of the current Mechanical 

systems and the following options: 

 

Option 1A:  Recommendations for the existing mechanical systems to 

allow the building to remain open and operate, but with minimal upgrades 

and capital expenditures.  This is similar to the 2015 report. 

 

Option 1B:  This option is similar to option 1A, except that scope is 

included for retention of the existing large gym. 

 

 

No detailed analysis of the Mechanical systems is included (including calculations 

to determine if existing equipment is adequately sized.) This report pertains only to 

the Mechanical equipment serving the Theatre and gymnasium, and does not 

address any systems beyond the Theatre envelope. 
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 BUILDING DESCRIPTION 
 

 

General 
 

The Massey Theatre and gymnasium were constructed circa 1949, and it is a 1,260-

seat auditorium used for live theatre and other productions. 

 

The Theatre was formerly attached to the New Westminster Secondary School, 

which is an amalgamation of Vincent Massey Junior High School and Lester 

Pearson Senior Secondary School. While the Theatre building has been separated 

from the school, utilities are still shared between the two.  The construction of a 

new school is ongoing, which would result in demolition of the school buildings. 

 

The City proposes to retain Massey Theatre, but as a building separate from the 

School, with new independent services. 

 

Mechanical Systems 
 

General  

 

This section assesses the general condition of the Mechanical systems and 

does not attempt to check the adequacy of the installed systems with respect 

to heating/cooling capacities, pump sizes, ventilation requirements, and 

other mechanical load requirements. 

 

Heating and Air Conditioning 

 

Main Theatre: 

 

The Main Theatre is primarily heated, air conditioned and ventilated with a 

packaged, rooftop, multi-zone unit (4 zones) located on the roof. The unit 

(RTU-1), installed in 1979, is a Climate Master Model FLMR-70-547 HW. 

The manufacturer is no longer in business but apparently was bought out by 

Engineered Air. 

 

Maintenance work done to keep this unit operating includes a major 
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compressor replacement around 2007. The equipment has exceeded its 

service life, is undersized for both cooling capacity and ventilation air 

capacity and is need of upgrade/replacement. 

 

This unit is controlled by a very basic standalone DDC system located in 

the Boiler Room. The four zones served by RTU-1 are the mezzanine, two 

zones on the main theatre area, and the former lighting booth located on the 

mezzanine level. The lighting booth is no longer in use for lighting control 

so it may not need to be considered a separate zone in the future. 

 

A new multizone unit should be installed, equal to: 

 

Engineered Air FWE624/C/M/O/R packaged rooftop multizone 

replacement unit. 

                Supply : 26,000 CFM at 2.5" ESP, 30 HP motor & VFD 

                Return : 23,000 CFM at 1" ESP, 15 HP motor & VFD 

                Cooling : nominal 62 ton, (4) compressor 

                Heating :  850 MBH with 75 GPM, 160 F EWT 

                MCA=399 A at 208/3/60 with 450A fuse & breaker 

               

c/w - (4) zone multizone head with modulating zone operator ; 0-10vDC by 

others 

- packaged DX cooling; (4) compressors; CTRAC controller with 

DDC temperature reset 

- 2" MERV 8 filters; mixing section with modulating operator 

- full return fan section with 100% relief 

- hot water heating coil section 

- new Z-bar curb sealing strip 

- electrical power connection location to match existing 

- sized to fit existing roof curb, match S/A zone head and R/A 

ductwork 

- dimensions shall be field verified by Engineered Air prior to 

fabrication 

 

Proposed Green Room/Laundry (existing Drama Room) and Proposed 

Large Rehearsal Room (existing Small Gymnasium): 

 

Air handlers located in an adjacent mechanical room supply warm air 
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heating to the existing Drama Room and two existing band rooms. An air 

handling unit located in a mechanical room on the roof serves the existing 

small Gymnasium. These units are also past their expected service life, 

require considerable maintenance to remain operational, have different 

controls (some DDC, some pneumatic) and should be replaced with new 

equipment. 

 

The proposed Large Rehearsal Room (existing Small Gymnasium) should 

have a 12-1/2 ton cooling unit with hot water heating section and an outside 

air economizer controlled with a CO2 sensor, to reduce ventilation air when 

not needed. 

 

In the future, the existing ductwork distribution system can be upgraded to 

a larger, quieter distribution system more suitable for rehearsal use. 

 

The heating system for the proposed small Green Room/Laundry Room 

(existing Drama Room) should be replaced with a heating only unit sized to 

match the existing unit. We have no specifications on the existing unit. 

 

The heating system for the proposed Small Rehearsal Room (existing Band 

Rooms) should be replaced with a packaged heating and cooling unit on the 

roof. The existing duct shafts and distribution system can be re-used. In the 

future, this ductwork distribution system can be upgraded to a larger, quieter 

distribution system more suitable for rehearsal use. 

 

Existing Gymnasium (option 1B only): 

 

An air handling unit located in the attic of the gymnasium provides heating 

and ventilation for the existing gym.  This unit serves the gym itself, and 

the upper level bleacher seating on either side.  The unit has pneumatic 

controls, controlled by the DDC controller.  The unit is well past it’s 

expected service life, and should be replaced with new equipment.   

 

The existing unit provides heating and ventilation only, and does not air 

condition the space.  As a gymnasium, it is acceptable for the space to be 

warm, but if the gym is expected to be used for programs, assemblies, or 

events, then air conditioning should be considered. 
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The existing air conditioning unit is beyond the end of its useful life, and 

should be replaced.  If air conditioning is included, then a new 20 Ton air 

conditioning unit should be installed.  The unit should have split system 

DX cooling, and hot water heating.  An airside economized should be 

included, with CO2 control based on the gym and bleacher areas. 

 

Replacement of the existing gym unit would require closure of the gym 

space.  The new unit might be slid into place, through the existing louver 

opening.  This would require structural review over the path of travel for 

the new unit, and existing ductwork would need to be removed and replaced 

as required to bring in the new unit. 

 

Main level corridor:  

 

The main level corridor has no ventilation or cooling system.  

 

A new 4-ton (48,000 btuh of cooling), packaged, heating and cooling unit 

should be installed on the roof above the Gallery.  

 

This unit should have gas heating, a return fan section and an economizer. 

The economizer would have a CO2 control.  The duct distribution system 

will be located under the existing ceiling. 

 

Lobby: 

 

The main Theatre Lobby has no ventilation or cooling system.  

 

A 10 ton (120,000 btuh of cooling) packaged heating and cooling unit 

should be installed on the roof above the music rooms which are over the 

Lobby. (i.e., Install supply and return ductwork through the storage area 

above the Lobby to the A/C unit installed on the roof on the floor above the 

Lobby.)  

 

This unit would have gas heating, a return fan section and an economizer. 

The economizer would have CO2 control.  The duct distribution system 

will be located under the existing ceiling. 

 

Administration Offices: 
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A small packaged air conditioning unit, YORK Model D4CE048A25A, was 

installed around 2000 on the roof above the Massey Administration offices 

located on the southern end of the building, to serve the offices. It is 

approaching its service life expectancy and should be replaced by a new 

packaged gas heating and cooling unit. 

 

Upper Floor Corridor 

 

This area currently has no ventilation or cooling system. 

 

A four (4) ton (48,000 btuh of cooling), packaged heating and cooling unit 

should be installed on the roof to serve this area. 

  

Boilers 

 

A boiler room is located on the third floor adjacent to the large gymnasium 

providing hot water for RTU-1, various perimeter hot water radiators, and 

several air handling units located throughout the building.  

 

12 Multitherm, modular boilers were installed in 1982, to provide heat for 

the Theatre and portions of the adjacent school. Six of these boilers were 

removed in early 2007 prior to the installation of a new, more efficient 

boiler. Six of the original Multitherm boilers remain.  These are Model 

MR900B, with a total combined rating for all six boilers of 1,800MBH input 

and 1,440 MBH output. 

    

The new boiler installed in 2007 was a De Detrich GT300 boiler with a 

Weishaupt Burner. This boiler is rated at 1,024 MBH input, 870 MBH 

output and is considerably more efficient than the old Multitherm boilers.  

 

It was noted that during cold weather all of the boilers must operate and, 

even so, there is not always enough heat to keep all areas at temperature. 

 

With the planned demolition and replacement of areas outside of the Massey 

Theatre, the area served by these boilers, and thus the heating load, would 

be reduced. Upgrades to the building envelope would further reduce the 

heating load. Changes to the building’s ventilation systems could further 
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impact the load. The total heating load should be re-assessed in the future.  

 

Due to the age and inefficiency of the older Multitherm boilers, however, 

they should be replaced immediately with new high efficiency, condensing 

boilers and the De Detrich boiler should remain as backup and to assist with 

peak heating demands. 

 

At a minimum, we recommend installing approximately 1,500 MBH of 

heating capacity using new boilers to provide the base heating for the 

building and ventilation systems. We would assume that four, 400 MBH 

modular boilers (Triangle Tube, IBC or similar) will be required.  These 

boilers should be controlled by a new DDC system.  The existing De 

Detrich boiler should be retained for peak heating. 

 

The new boilers will need to be vented to the roof with approved venting. 

All of the existing c-vent and b-vent serving the existing boilers will need 

to be removed and new venting will need to be installed to serve the De 

Dietrich boiler as per the manufacturer’s recommendations. (No C-vent 

material is to be used on this boiler.)  

 

Ventilation and Exhaust 

 

Ventilation air for the Theatre is provided by the main rooftop HVAC unit. 

The unit airflow does not meet current ASHRAE requirements for 

ventilation air, and does not provide the desired free cooling capability.  A 

demand control ventilation system using CO2 sensors should be used to 

modulate the ventilation air and mitigate energy costs. 

 

Members of the maintenance staff have said that, to the best of their 

knowledge, the washrooms serving the Theatre are naturally ventilated and 

have no mechanical exhaust. New exhaust fans should be installed such that 

these spaces are ventilated to ASHRAE standards. 

 

All existing exhaust and supply fans in the Theatre should be replaced with 

new to match the existing capacity. All fans should be connected into the 

new DDC system. 
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Plumbing Systems 

 

Water Service 

 

There is an 8" combined fire/domestic water service which enters into the 

crawlspace of the adjacent High School (Massey Wing). Access to this area 

is limited, but the water main splits in the crawlspace to feed a 6" fire line 

and a 3" domestic water main. 

 

As the demolition of the School will involve demolition of the theatre water 

service, a new service with a minimum 6" main will be necessary to serve 

the Massey Theatre for domestic water and fire protection. The size should 

be confirmed by the sprinkler and the mechanical engineer during 

reconstruction. The new water main should enter into a new Water Entry 

Room within the Massey Theatre Building.  The new service will require 

a water entry station with all associated valving as required by the local 

authority having jurisdiction. 

 

It is likely that the majority of the domestic water piping within the building 

would be considered undersized by current building code requirements. Due 

to the age of the piping it should be assumed that it has exceeded its 

expected service life and could leak in the near future. The entire domestic 

piping system should be replaced with new piping, sized to meet current 

code requirements. It is recommended that Aquatherm and PEX tubing be 

used as a replacement for the existing copper piping due to the increased 

longevity of these products. 

 

Domestic Hot Water System 

 

Domestic hot water is currently provided by a small electric domestic hot 

water tank located in the crawlspace under the Theatre.  It was noted that 

this was installed as a temporary measure and serves the washroom 

lavatories only. It is a Giant, Model 172ETE-3F7M, electric tank with 4.5 

kW heating and 60 Gallon storage tank. The piping to and from this tank is 

undersized according to current code requirements. 

 

A new domestic hot water system should be installed in the mechanical 

boiler room and connected to the new boiler heating system. A re-
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circulation system on a timer should also be installed to energize during 

occupied hours.  

 

This new heater would be sized to serve the new washrooms and showers, 

and any anticipated fixtures that might be added in the future. 
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Fixtures 

 

The plumbing fixtures in the existing Theatre washrooms appear to be in 

reasonable condition, but are fairly old. Because of their age we recommend 

replacing them. All new fixtures will be lower flow units meeting current 

code requirements. 

 

Maintaining the use of flush valve urinals water closets is recommended.  

 

Drainage Systems 

 

The building has a tar and gravel roof system. The condition of the roof is 

being assessed by others.  

 

The building storm drain system has two main drain lines: one line is located 

underground on the east side and the second is on the west side of the 

building and flows to the North of the site. These connect into a combined 

storm/sanitary City main that also collects water from the adjacent Civic 

Arena building. The sanitary sewer for the Massey Theatre flows 

underground approximately through the centre of the building from South 

to North and connects into a combined storm/sewer drainage system. 

 

 

Gas Service 

 

The building is supplied with natural gas. The gas meter is located adjacent 

to the school, and is piped underground to the Theatre.  This service will 

be removed when the school is demolished.   

 

To allow for the future demolition a new gas meter will be required to serve 

the Theatre.  A location adjacent to the Massey Theatre building is 

recommended.  The exact location will need to be coordinated with Fortis 

BC. 
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Fire Protection Systems 
 

Sprinklers 

 

The theatre building is fully sprinklered. The water service for the sprinkler 

system is supplied from a combined domestic/fire water main from 8th 

Street, that serves both the school buildings and the Theatre. There is a fire 

department siamese connection located on 8th Street in front of the school 

where the water service enters the buildings. 

 

To allow for demolition of the existing school buildings, a new water 

service will be required to serve the Theatre.  The new service should be 

installed from 8th Avenue, into a new water entry room.  The new water 

entry room should be installed in the southeast corner of the basement, close 

to the main entry.  A new fire department connection should be added in 

the area of the new water entry room. 

 

For more information and recommendations for the sprinkler and fire 

protection systems, review the report prepared by Murray Johnson 

Engineering Ltd., “Sprinkler System Review - Massey Theatre”. 

 

Stage Emergency Smoke Exhaust  

 

There is an existing stage smoke exhaust system that was decommissioned 

years ago and has been rendered inoperable. The existing system was a 

passive system using openable louvres installed at high level which would 

allow smoke to escape when opened. 

 

Current code dictates that the area of a passive smoke exhaust system must 

exceed 1/8 of the stage area. The area of the stage is approximately 2,750 

sq ft, requiring a smoke exhaust area of 350 sq ft. or more. The existing 

openings do not provide this area, so new smoke openings are required.  

The new openings will need low leakage motorized dampers that will open 

during both a fire alarm and a power outage. 
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Seismic 
 

It is likely that none of the installed mechanical and plumbing systems meet 

the seismic requirements of the current Building Code. A major upgrade of 

the building and the systems within the building would be required in order 

to meet current code. 
 

 

 Mechanical Conclusions and Recommendations 
 

Option 1:  minimum upgrade to maintain building operation: 

 

1.  Provide a new combined water service (minimum 6") from 8th Avenue. 

This will supply both domestic (4") and fire protection (6") systems. Add 

a new water entry room to enclose the new service where it enters the 

building.  Connect the new service to the existing sprinkler and domestic 

water system. A suggested location for this room would be in the 

basement under the Box Office. 

 

2. Provide a new fire department Siamese connection at the front of the 

Theatre facing 8th Avenue. 

 

3. The existing combined sanitary and storm system located to the North of 

the Theatre will remain as is until the City upgrades this system and 

separates the sanitary and storm systems. No changes are required for the 

Theatre’s sanitary and storm drainage piping. 

 

4. Provide new perimeter drain tile around any areas of the building that are 

not covered.  It is expected that this was done when the buildings were 

separated.   

 

5. Provide a new gas meter supplied from 8th Avenue, sized to meet the 

existing and new gas loads.  Connect the new gas service into the existing 

mechanical/boiler room, and route piping to the new packaged rooftop 

equipment being installed. 

 

6. Replace the existing Hydrotherm boilers replaced with new high 

efficiency condensing boilers. Approximate capacity is 4 boilers at 400 
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MBH each.  

7. Install a new double wall domestic hot water tank in the boiler room, 

served by heating water from the boilers.  Re-route existing domestic 

water piping from the existing tank location to be fed from the new 

storage tank.   

 

8. Expand the existing Theatre smoke exhaust system to meet current code 

requirements, with a free area of the smoke openings exceeding 350 sqft. 

The new motorized dampers must all be connected into the fire alarm 

system and operate in emergency mode with the main building power off. 

 

9.  Install a new multizone, packaged rooftop unit to serve the Theatre. The 

unit shall have 62 tons, 26,000 cfm supply, 23,000 cfm return, variable 

frequency drives, hot water heat and demand control ventilation. 

 

10.  Replace each of the following air handlers with new: 

 

1. Basement Green Room/Wardrobe Room (existing Drama Room) 

Heating and Ventilation Unit. Replace unit with similar heat/vent unit 

with no a/c (a/c would be expensive because of refrigerant line 

distance and routing.) 

 

2. 2nd Floor Small Rehearsal Rooms (existing Band Room) heating and 

ventilation unit. Replace unit with a packaged rooftop unit with a/c. 

The existing ductwork can be re-used for now, but in the future a 

better duct distribution system is recommended to provide a quieter 

system, more suitable for a rehearsal space. 

 

3. Large Rehearsal Room (existing Small Gymnasium). Replace with 

new complete with 12.5 tons of a/c and hot water heating. The 

ductwork can remain as is, but in the future a better duct distribution 

system is recommended to provide a quieter system, more suitable for 

a rehearsal space. 

 

4. Large gymnasium – Replace existing unit with new unit with 20 tons 

of air conditioning and hot water heating.   

 

11. Install new packaged rooftop equipment for the following areas. 

.1  Main floor Corridor: install a packaged gas-fired unit with 4 tons of 
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a/c. 

.2  Lobby: install a packaged gas-fired unit with 10 tons of a/c. 

.3  2nd Floor Corridor: install a packaged, gas-fired rooftop unit with 4 

tons of a/c. 

 

12. Replace all building exhaust fans with new equipment and add exhaust 

fans to washrooms and storage areas that presently do not have proper 

exhaust. There are numerous small exhaust fans serving washrooms, 

utility and storage rooms. These fans are not recorded on any drawings 

available to us. A full building survey would be needed to determine the 

location of these fans, their capacities, and how to best replace them.  

 

13. Replace all plumbing fixtures with new low flow fixtures.  These fixtures 

should have sensor faucets, and the water closets and urinals should be 

flush valve. 

 

14. Upgrade the entire building control system to a central DDC system 

installed by ESC Automation in accordance with the majority of the City 

of New Westminster buildings. The DDC system should monitor and 

control all air handlers and boilers, and monitor room sensors for. Replace 

all remaining pneumatic controls with DDC. 

 

15. Replace the existing packaged rooftop cooling only unit serving the 

administration offices. This unit is 15 years old and approaching the end 

of its service life. It should be replaced with a packaged gas-fired heating 

and cooling unit.  The existing hot water perimeter heating system 

serving this space should be capped off and removed. 

 

16. All new mechanical equipment being installed shall be seismically 

restrained to current building code requirements. 

 

Option 2:  Upgrading the Massey Theatre Systems: 

 

In addition to the items listed under Option 1: 

 

1.  Replace the entire domestic water supply piping with new piping sized to 

current code requirements.  New piping should be insulated to meet 

current code. 
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2.  Replace the entire mechanical system with a modern, efficient HVAC 

system including the following: 

 

 A. heat recovery ventilation 

 B. an air-cooled chiller 

 C. high efficiency gas-fired boilers 

  

3. Install a full DDC system by ESC Automation to monitor and control all 

room sensors and all equipment and terminal heating and cooling 

equipment to the City of New Westminster standards. 

 

 


























