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1.0

INTRODUCTION
The AME Consulting Group was commissioned by CEI Architecture & Planning
Interiors on behalf of The City of Victoria to assess the feasibility of proposed
upgrades, and report on the mechanical systems impacts, at the Crystal Pool
located at 2275 Quadra Street, Victoria, BC. The purpose of this report is to
outline the current mechanical systems, provide a schematic description of any
mechanical improvements required to facilitate the continuing operation of the
facility and provide an opinion of the priority associated with any improvements
identified. In addition this report will provide comment on any code related items
that were observed.
The facility consists generally of two stories, Partial Basement, Main Floor and
Mezzanine. The facility is primarily a Natatorium, with associated change and
washroom spaces, but also includes a limited quantity of Administrative Office,
Exercise and Storage spaces.
We understand that the proposal currently being considered is the upgrade of
the facility to meet current recreation programming needs, and extend the
operational life of the building by fifty (50) years.

This report has been prepared by the AME Consulting Group for the exclusive use of CEI Architecture & Planning
Interiors and the City of Victoria. The material in this report reflects the best judgment of the AME Consulting
Group with the information made available to them at the time of preparation. Any use a third party may
make of this report, or any reliance on or decisions made based upon the report, are the responsibility of such
third parties. The AME Consulting Group accepts no responsibility for damages suffered by any third party as a
result of decisions made or actions taken based upon this report.
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2.0

APPROACH
Our approach to conducting the feasibility assessment was to visit the building,
complete a room-by-room walk through and make observations of the
mechanical (and other) systems that are in place.
In addition we have provided comment on mechanical items that, although
they may have been in conformance with the code of the day, are no longer
acceptable under the current code requirements. In this regard, although we do
not anticipate that upgrade of these non-compliant items are mandatory should
the facility remain as currently configured, we do anticipate that some (or all) of
these upgrades will be deemed as mandatory by the Authority Having
Jurisdiction should the proposed building upgrades be undertaken.
2.1

Site Visit

The site was visited on September 13, 2010 to confirm the general arrangement
and condition of the mechanical systems. The site visit was limited to visual
observations only, and no destructive testing was undertaken.
2.2

Existing Documentation

Some mechanical documentation for the project was made available and as
such the comments and opinions contained in this report are based on the visual
inspection and that information.
We have examined the BKG Consulting report of July 2000 and an Avalon
Mechanical 2003 Energy Use Study. The BKG report was provided, in particular it
notes shortcomings in the fire suppression/detection system as well as pool
recirculation systems. These shortcomings, as well as potential remedies to them,
are discussed below in this report. An assessment of building energy usage and
potential avenues of energy savings is provided as an appendix to this report. The
2003 report’s comments regarding the outdated status of the DDC control system
remain outstanding and are addressed in this report.
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3.0

EXISTING PLUMBING SYSTEMS
3.1

Storm Drainage System

The storm drainage system collects water from roof drains and overflow drains.
Internal rainwater leaders are collected below the main floor slab and run
underground to the municipal storm drainage system.
A sump pump is located in the Basement Mechanical room and the existing
drawings and site assessment indicate that this sump serves the under-slab,
perforated drainage piping located under the pool tank and basement floor
areas.
No problems or issues associated with this sump/pump system were observed or
reported.
A second sump pump is located in the Pool Filtration Basement Mechanical
room and the existing drawings and site assessment indicate that this sump
serves the floor drains in the mechanical room, as well as the main pool and tot’s
pool filtration system backwash. The pump was replaced less than one (1) year
ago with a submersible type pump. However, the pump system is flushing D-E
(diatomaceous earth) filter media. This is becoming seen as poor practice by
health authorities and a D-E primary screen should be considered as part of any
major facility renovation.

3.2

Sanitary Drainage System

All plumbing fixtures have drains connected to the sanitary waste and vent
system. Plumbing vents terminate above the roof level. The sanitary waste
system piping collects under the main floor slab and discharges to the municipal
sanitary drainage system.
The pool deck area is served by the gutter drain, located continuously around
the perimeter of the pool tank. No ponding was observed around the deck
during our site visit and none was reported by the operator. However, several
lifeguards noted that some of the grates were very difficult to replace once
removed, which may warrant modification of the grating depending on the
extent of the problem.
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A sump with pump(s) is located in the Basement Mechanical room and the
existing drawings indicate that this sump serves the under-slab, perforated
drainage piping located under the pool tank and basement floor areas. It is
reported that this sump also serves the floor drains in the Mechanical and Pool
Mechanical rooms. This sump and pump system discharges into the municipal
sanitary system to the north of the building.
The configuration of storm and sanitary piping connected to a single sump is no
longer acceptable by code. We do not anticipate the correction of this item will
be considered mandatory by the Authority Having Jurisdiction.
The pump was replaced less than one (1) year ago with a submersible type
pump. No current problems or issues associated with this sump/pump system
were observed or reported.
3.3

Domestic Cold Water System

A municipal water service enters the building at the north wall of the basement.
At the time of the site visit this service was in the process of being upgraded to
conform to the current code requirements, including dual backflow preventers.
Since our initial site visit this work has been completed.
Domestic cold water is distributed to all applicable plumbing fixtures, with a
primarily copper pipe distribution system.
3.4

Domestic Hot Water System

Domestic hot water for the entire facility is provided by two, water-to-water heat
exchangers. A new 180 gallon storage tank has been installed at the time this
report was being prepared, to replace the failed tank that was installed
approximately 7 years ago. These components are located in the basement
mechanical room and use heating water from the boilers to produce domestic
hot water.
Hot water is distributed to all applicable plumbing fixtures, with a copper pipe
distribution system, and a re-circulating pump assures that hot water is available
throughout the distribution piping system at all times.
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This system was installed at the time of the building construction, and employed
equipment that was relocated from the Crystal Garden Building. This equipment
is considered to be at the end of its useful life.
3.5

Natural Gas System

The facility’s natural gas service consists of a utility supplied meter, located on
the north face of the Building, and steel, distribution piping system provides gas
to the boilers.
3.6

Plumbing Fixtures

The existing plumbing fixtures generally consist of flush valve water closets, wall
mounted flush valve urinals and counter mounted lavatories and sinks.
Handicapped washrooms include wall mounted lavatories.
The water closets and urinals are equipped with sensor type flush valves, and the
lavatories are equipped with metering type faucets.
Change area showers consist of built-up showers stalls with single lever mixing
valves and shower heads.
In general all of the fixtures are in good condition, and were replaced over the
last three to four (3-4) years, and are now in conformance with the current water
conserving standards.
4.0

EXISTING AQUATIC SYSTEMS
4.1

General

There are three major pool systems in the building, the Main Pool, the Tots Pool
and the Hot Tub. The main pool operates at 83 F, the Tot’s pool operates at 93 F,
and the Swirlpool operates at 104 F. The Main Pool and Tots Pool have a
continuous gutter drain around the perimeter of the tank while the swirlpool has
skimmers. The main pool features a waterslide plumbed to and from its volume,
while the tot’s pool includes water spray features and the swirlpool includes
hydro-therapy jets.
The facility also incorporates a steam room and sauna. All components of the
sauna were observed to be in working order. The steam room steam generator
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appear to be in good condition and recently replaced. Accordingly routine
maintenance only is expected for these two elements of the facility.

In general much of the pool piping and equipment visible was installed over 20
years, while the piping beneath the pools was installed 40 years ago, at the
same time that the building was constructed. The ozone system located in the
basement is approximately 10 years old.
4.2

Filtration Plant

Currently the filtration plant for both the main and tot’s pool are similar in design;
each consists of one horizontal-type vacuum DE filter. Pool water is gravity feed
from the gutter and main drain, drawn (i.e.: “pulled”) through the open D-E filter,
chemically treated, heated, and then returned to the pool.
In the case of the main pool the flowrate is approximately 1330 GPM and the
filter plant provides 900 square feet of surface area; the pool volume is 550 000
USG. These values produce a turnover rate of 6.9 hours and a filtration rate of 1.5
USGPM/ square foot. While the turnover rate exceeds the minimum 6-hour
interval required by both previous and current health codes, increasing it would
decrease the effectiveness of the filtration plant beyond current code
requirements for D-E systems and produce no net benefit in terms of water
quality. Given that 50m pools are characterized by relatively very low bather
loads and stable water chemistry, resizing the filtration plant and the replumbing
this would entail should be considered only as part of a larger total facility
renovation.
In the case of the Tot’s pool the system flowrate is approximately 140 GPM and
the filter plant provides 108 square feet of surface area; the pool volume is 16 800
USG; these values produce a turnover interval of 2 hours and a filtration rate of
0.8 USGPM/ square foot. In the case of smaller bodies of water characterized by
high bather loads and spraying water features, it is important that the high
turnover rates and low filtration rates mandated by the health code be met, and
the Tot’s pool filtration plant does meet these requirements.
In the case of the Swirlpool the system flowrate is approximately 75 GPM and the
filter plant provides 6.5 square feet of surface area; the pool volume is 4100 USG;
these values produce a turnover interval of 54 minutes and a filtration rate of 12
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USGPM/ square foot. While the filtration rate is acceptable to both older and
current code requirements, the turnover rate exceeds the minimum 30 minute
turnover required by codes over the past 30 years. While the circulation piping
between the swirlpool and mechanical would allow for a larger filtration plant
and lower turnover rate, it would still fall well short of the 30 min rate mandated
by the health code. Alternatively, the swirlpool jet system could be converted
into part of the circulation system, but this would entail loss of any hydro-therapy
jet effect for which the swirlpool was designed to make, and would require a
complete replumbing of the swirlpool mechanical room. The substantial effort
required to upgrade the filtration system any further should only be considered in
case of a major facility renovation.
In the case of both the main pool and tot’s pool, the circulation pumps, D-E filter
elements, D-E feeder, tank level control system, and valving are in varying states
of wear. Since our initial site review the circulation pumps, tank level controls and
a portion of the DE filter elements have been replaced, and the remainder of
the DE filter elements are scheduled to be replaced in 2011. The replacement of
the tank level controls for the main pool are scheduled to be completed in 2011.
The DE feeder will require close maintenance and/or replacement in the next
few years. The swirlpool system features newer equipment and will require regular
maintenance but no immediate equipment failures are anticipated.
During the backwash process contaminants are discharged to the mechanical
room drain pit. The connection to the sanitary drainage system is made by the
sump pit pump, which is directly connected to an underground sanitary drain
line at the floor of the pool mechanical room. This configuration has the potential
for D-E media to be discharged directly to the municipal sanitary drainage
system, which is not in accordance to the current Health Regulations. We
recommend that a D-E screening device be installed as part of any drainage
system that is used.
A direct cross-connect between the main pool circulation system and the
building sanitary connection is also evident. This connection should be capped
off to eliminate the cross-connect. No such cross-connect exists in the case of
either the Tot’s Pool or Whirlpool drainage systems; air gaps are provided for in
these cases.
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4.3

Existing Pool Drains and Main Drain Pipe

There are a total of nine (9) vacuum fitting located evenly around the main pool,
and two (2) main drains were observed at the deep end (south west quadrant)
of the pool tank. The drains are solid brass plates held off the floor by metal studs,
such that water flows from the sides of the drains cover rather than faces,
making a calculation of suction velocity impossible. This assembly poses a serious
risk of bather finger entrapment –mitigated only by the depth of the drains and
low likelihood of bather contact- and should be rectified immediately. The main
pool drain line is 8” in diameter and not large enough to handle the 100% of the
design flowrate as stated in both past and current codes; however, the pool is
maintaining proper chemical balance given the current drain configuration and
increasing the drain size would provide no benefit.
In the Tot’s pool there are four drains –three in a bench wall and one in the floor.
The three bench drains serve the pool water features while the floor drain serves
the circulation system. The bench drains dedicated to the water features are
sufficiently sized for the velocity requirements mandated by code. If the floor
drain serving the circulation system is separately piping (this could not be
determined on site), it is not plumbed in parallel with a second drain, and can
form a single suction point and cause bather entrapment. Replacement of this
grate, with a domed (unblockable) type, is scheduled to be completed in 2011.
In the swirlpool, the main drains feed the swirlpool jets and filtration plant, while
the skimmers feed the circulation system only. The main drains have been
retrofitted with unblockable grates which continue to meet the 1.5 fps maximum
velocity requirement (assuming a total main drain flowrate of 350 USGPM, based
on the number of jets visible in the swirlpool and the flowrate through the filtration
system.)
The vacuum system pump is inoperable and is scheduled to be replaced in 2011.
The majority of the pool mechanical equipment is severely corroded, and we
recommend that all of the pool plant equipment be replaced.
4.4

Existing Chemical Treatment System and Control system

Currently, the main pool and tot’s pool use gas chlorine as their primary
chemical treatment system, with soda ash as the Ph control media. The swirlpool
uses sodium hypochlorite as a chlorine source and muriatic acid for Ph control;
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all three pools feature ozone injection as a secondary oxidizer, but only the swirl
pool system is currently operating. The tot pool system is currently non-functional,
but can be returned to service with minor repairs required. The main pool system
has been decommissioned. Chemical feed is performed automatically via
Strantrol chemical controllers of various ages.
All elements of the soda ash system –including the mixing barrel, rotamixer, and
feed pump and feed pump supports warrant replacement within the next year.
All of this equipment is badly corroded and likely to fail in the short term (see
below). The swirlpool chemical feed components are in considerably better
shape and would require regular maintenance only at this juncture.

The main and tot’s pool chemical controllers are both at least 17 or more years
old; however they continue to operate and perform their chemical control
functions accurately as required. Accordingly, while considerably outdated, their
replacement should be considered over the next five years rather than
immediately. The swirlpool chemical controller is newer and should continue to
operate for several years more at least.
The chlorine gas system components are located in a separate chemical room.
In respect of visible alarms, gas sensors, room heating devices, and sealing of
penetrations, the room is essentially code-worthy. A ventilation fan is installed at
a low level in the room; it can be enabled manually prior to operator entry, as
mandated by current code requirements. The door to the chlorine room is also
not well sealed and will not contain a serious chlorine leak. The room ventilation
is meant to be manually enabled only when a chlorine leak is detected.
Updated WCB rules of practice require that the ventilation system be disabled in
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case of a chlorine leak, pending a hazardous goods containment response; the
existing components are able to perform this task. A visible and audible alarm
should sound within the building upon the register of a chlorine leak, so that
bathers can be evacuated from the facility as quickly as possible, as may be
warranted. (On a related note the chlorine regulator vents are currently run
outside; these should be terminated inside near to the ventilation fan and the
wall penetrations sealed.) The components themselves however appear to be in
good shape and should continue to operate for the foreseeable future.
The gas chlorine feed occurs via vacuum feed principle; chlorine gas is drawn
from the canisters in the chlorine room into a venturi injection fitting in the pool
mechanical room via plastic tubing. This tubing is hung loosely throughout the
room, and the injectors for both the main and tot’s pool are plumbed into
polyethylene piping. This creates a potential for a chlorine gas leak, although the
vacuum regulators located on the tanks should prevent a serious leak. Updated
WCB rulings call for relocating the injector fitting (and associated chlorine bypass
piping) into the chlorine rooms, containing all gas-handling components to that
room. It is also required that the chlorine feed to the pools be automatically cut
off in case of a chlorine leak, via an electronic relay.
While these measures entail a significant amount of remedial work; were it not for
the dangerous nature of chlorine gas implementation of these measures, the
recommendations would be to implement during a major facility renovation.
However, due to the possibly deadly consequences of a tubing failure, the repiping of the chlorine system is recommended for immediate implementation to
minimize risk to the facility staff.
The ozone system appear to be in good operational condition. The swirlpool
ozone system appeared to be under repair. With regular replacement of
components the system should remain serviceable for several years.
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4.5

Pool Water Heating

The existing pool is heated by plate-and-frame, water-to-water, heat which
transfers heat from the hot water heating system into the pool water systems. The
materials of plate construction are reported to be stainless steel, and replaced
approximately ten (10) years ago. Given that they are operational and show no
sign of plate leakage, they should be maintained as needed.
5.0

EXISTING FIRE PROTECTION SYSTEMS
5.1

General

The facility is not equipped with automatic fire sprinkler systems. The only minor
exception to this is the Basement Mechanical room which is equipped with
sprinkler heads fed from the domestic water supply system. This approach is no
longer acceptable by current code requirements.
5.2

Fire Hose Systems

Fire hose cabinets are appropriately located throughout the building, complete
with 1 ½” hose valve, 100’ fire hose and portable fire extinguisher. These are of
sufficient size.
5.3

Fire Extinguishing Systems

Portable, hand held, fire extinguishers are located throughout the facility.
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6.0

EXISTING HEATING, VENTILATION AND AIR CONDITIONING SYSTEMS
6.1

General

The heating, Ventilation and Air Conditioning systems for the building consist
primarily of two (2) Natatorium air handling systems, two (2) Change Room air
handling systems and two (2) packaged, roof-mounted air handling units. During
past building modifications, the operation of these units was compromised by
restricting the exhaust air flow in an effort to reduce energy consumption.
All of the building’s heating and domestic hot water needs are provided by
three (3), natural gas fired, hot water heating boilers located in the Basement
Mechanical Room. Individual zones are fed by zone pumps and 3-way control
valves to maintain zone supply water temperature.
The facility is heated by air handling systems which are equipped with hot water
heating coils, and duct mounted, reheat coils located throughout the building.
In general these air handling units consist of outdoor air intakes, mixed air section
(in some cases units are 100% outdoor air), filter section, heating coil, supply fan,
return fan and relief air section.
Electric baseboard heaters are installed in two locations (mechanical spaces).
The air handling units are in poor condition, are past their expected life and are
in need of replacement.
Replacement units should be designed to include heat recovery components,
anti-corrosion materials and volume control systems.
6.2

Ventilation Systems

Ventilation air for the main pool hall area is provided by two (2) units located at
the north and south, deck level mechanical rooms. These systems are very
difficult to access, have deteriorated to an unacceptable level and are beyond
repair. Replacement of these units is required, and it is anticipated that the
replacement units would be located on the Natatorium Roof.
Ventilation for the Main Floor administrative areas and the change room areas is
provided by two (2) units located in the north-west and south-west mezzanine
level mechanical rooms, above the exit stairs. These units are configured to
provide a high percentage of outdoor air, have no heat recovery features, are
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located in a non-conforming space and are considered to be at the end of their
expected life.
The Mezzanine fitness room, and adjacent offices are served by two packaged,
roof-mounted air handling units, that provides ventilation and cooling (no
heating) to these area.
A project is currently underway to install cooling in the main floor Administrative
Offices adjacent to the main entrance.
Ventilation for the remainder of the spaces is provided by independent exhaust
systems, such as:
 Basement area, filter room, boiler room ventilation
 Hot tub equipment room exhaust
 Other small exhaust fans
6.3

Control Systems

The control system is based upon conventional, pneumatic type components.
Although some upgrades have been implemented over the building’s life, the
system is considered inadequate by today’s standards and should be replaced
with DDC based systems.
7.0

DISCUSSION AND RECOMMENDATIONS
7.1

General

In general the mechanical systems are dated, are in poor or very poor condition
and are not considered to have any remaining serviceable life or value. In
addition a number of the systems or components appear to be unused, unrepairable or abandoned. We anticipate that, for the greatest portion of the
building’s life, maintenance requirements have been deferred or completed
only on an “as failed” basis. The result is that the majority of the systems are either
in immediate need of replacement, or are expected to require major repairs
and/or complete replacement in the near future.
We anticipate that any renovation of the facility will also require significant
mechanical system repair/replacement. Further, if the proposed renovations are
undertaken, it is our recommendation that the all of the existing mechanical
system be removed and replaced with new systems that conform to current
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codes and standards and which include energy recovery strategies. We
understand that the standard of LEED Silver is to be applied with respect to
energy efficiency upgrades. The particular design requirements this standard
calls for differ from system to system and must be addressed as part of a detailed
equipment redesign. Certainly it would require equipment of a certified energy
star rating, as well as the use of generally high efficiency devices (i.e variable
frequency drives installed to serve pool circulation pumps.)
The following paragraphs describe the recommended upgrades/replacements:
7.2

Non-Mechanical Systems

The mechanical equipment located in the north-west and south-west mezzanine
mechanical rooms (above the exit stairs) are not in conformance with current
code requirements. We believe that any renovation project will trigger the
requirement to remove the equipment from these spaces, or significantly
upgrade to the room construction. We recommend that these systems be
replaced with new systems which include energy recovery strategies.
7.3

Plumbing Systems

Although the existing domestic water piping systems are serviceable, we
anticipate that they are undersized based on current code requirements. In
addition, the condition of the existing piping systems are such that we strongly
recommend that the entire domestic water piping system be replaced in
conformance to current code requirements. We anticipate that the Authority
Having Jurisdiction will require these piping systems to be upgraded to current
code requirements if any renovation or upgrade is considered.
All plumbing fixtures have been replaced with new water conserving fixtures to
meet current code requirements, and as such we do not anticipate the need for
further fixture upgrades.
7.4

Fire Protection Systems

We anticipate that the Authority Having Jurisdiction will require the installation of
a fire sprinkler system, in conformance with NFPA 13 standards, throughout the
facility.
Regular maintenance of portable fire extinguishers is expected.
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7.5

Aquatic Systems

The filtration, chemical, heating, controls, and circulation plumbing systems are in
varying states disrepair or ad hoc replacement, reflecting a pool mechanical
system that as a whole that has exceed its design operational lifetime by 10
years or more and for which a typical maintenance budgets and intervals are
insufficient. Each of these components will require close supervision and likely
replacement within 1-3 years to maintain the current mechanical performance
of the pool systems. As a whole, no seismic restraints were observed on any of
the equipment installed, and it is likely the piping systems and equipment would
be damaged to the point of being irreparable or cause complete mechanical
room flooding in event of an earthquake.
If remediation of the pool mechanical systems beyond critical life safety
requirements or immediate pending equipment failures is desired, it will need to
be of large enough scope that likely the entire systems will have to be brought
up to current code. This will including substantial concrete work on the pool tanks
to increase main drain sizes.
We recommend that the complete replacement of the existing disinfection and
filtration systems be completed as part of any renovation project, including
backwash and drainage sumps and sump pumps.

7.6

Heating Systems

The central heating plant is dated and we recommend that any significant
building upgrade or renovation project include the replacement of all of the
central plant components. These systems should be replaced with systems
consisting of high efficiency technologies such as air-source heat pumps,
condensing boilers and energy recovery systems.
If the existing hot water heating piping systems are considered for reuse, we
recommend that the piping systems be reviewed in detail and that samples of
pipe be removed for detailed condition analysis.
7.7

Ventilation Systems

It is recommended that all of the existing air handling units be replaced as part
of a building renovation project. New systems that include energy recovery
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strategies such as heat recovery, high efficiency components, demand control
techniques and variable speed drives should be installed.
Cleaning of all supply and exhaust duct systems, including duct mounted reheat
coils is recommended, along with the installation of adequate access openings
to facilitate servicing of these components.
Air balance of all supply, return and exhaust air systems should be completed.
7.8

Control Systems

It is recommended that all of the existing control systems be replaced with Direct
Digital Control systems. New systems should be complete with Operator Station,
metering of utilities, demand control, CO2, variable air volume and other energy
optimization control strategies that are considered good practice for this type of
facility.
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