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Attention:

Kristen Clark, Project Coordinator and Research Analyst

Reference:

Indoor Air Quality, Fungal and Hazardous Materials Assessment and Sampling at 1350
Aster Street, Pemberton, BC

Introduction
In response to your request, TSS Total Safety Services, Inc. (Total Safety) has conducted Indoor Air Quality
(IAQ), fungal and hazardous materials assessments and sampling at the above referenced site. This work was
requested to determine the concentrations of fungal spores, monitor general IAQ parameters [carbon monoxide
(CO), carbon dioxide (CO2), temperature, humidity and oxygen (O2)], as well as survey for hazardous materials
within the building. The site assessment was conducted on March 17, 2015.
Site History and Description
The site is a two floor, approximately 10,000 square foot building with a fire hall on the main floor and offices on
the upper floor. It was reported that the building was originally constructed in the 1940’s, with at least two
additions (reportedly in the 1990’s and 2000’s). The fire hall bay had a water main break incident in 2013. Also,
there was water damage to the roof and ceiling in the east exit hallway and the roof between the new addition and
the old building reportedly collapsed in 2005. The concrete floor in the fire hall was replaced, and the roof
repaired. It is our understanding the client is considering a new long-term lease, and requested a variety of testing
be conducted, including; humidity, temperature, oxygen, carbon monoxide, carbon dioxide, mould and hazardous
materials.
Assessment and Monitoring/Sampling Methodology
Visual Assessment
The visual assessment of the building included an inspection of accessible building materials for fungal growth,
water staining, visible surface dust, and any other obvious concerns that could impact air quality. The building
was also visually assessed for hazardous materials such as mercury, PCBs, stored explosives and flammables,
and CFCs. Our observations were documented on site with photographs and written notes.
Spore Trap Sampling
Spore trap samples were collected using AllergencoD spore trap cassettes (manufactured by Environmental
Monitoring Systems) connected to a Zefon Air-O-Cell Bio Pump Plus. Sampling was conducted for 5 minutes at a
flow rate of 15 liters per minute, for a total sampling volume of 75 liters per sample. Spore sampling cassettes
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were analyzed by Total Safety’s in-house laboratory using light microscopy at 600X magnification. Please refer to
Table 1 and Appendix B for sample locations and numbers.
IAQ Spot Measurements
A calibrated TSI Q-Trak model 7565 gas monitor was used to record carbon dioxide (CO2) and carbon monoxide
(CO) concentrations, indoor air temperature, and relative humidity. Spot measurements were recorded throughout
the building. Please refer to Table 2 for monitoring locations.
Multigas Spot Measurements (Oxygen)
A calibrated direct reading portable multi-gas monitor (MultiRae Lite, RAE Systems) was used to determine
oxygen levels (O2), in percent (%). The monitor uses a UV lamp to produce high-energy photons which photoionize organic vapours which then eject electrons that can then be detected as an electric current, as well as
specific sensors for the gases required. Spot measurements were conducted throughout the building. Please refer
to Table 2 for monitoring locations.
Asbestos Bulk Sampling
Thirty-two (32) bulk samples of materials suspected of containing asbestos were collected and analyzed at the inhouse laboratory of Total Safety in accordance with the National Institute of Occupational Safety and Health
(NIOSH) analytical method 9002. Please refer to Table 3 and Appendices B and C for sampling locations and
numbers.
Lead Paint Sampling
Three bulk samples of paint potentially containing lead were collected and analyzed by Maxxam Analytics in
Burnaby for lead content. Lead analysis was conducted using Inductively Coupled Plasma/Mass Spectroscopy
(ICPMS). Please refer to Table 4 and Appendix B for sampling locations and numbers.
Assessment and Sampling/Monitoring Results
Visual Assessment
It was reported to Total Safety at the time of the survey that a water main had ruptured beneath the building
foundation in 2013. The broken water main reportedly flooded the entire first floor (fire hall) of the building. The
concrete floor and foundation of Bay 2 was reportedly excavated to access the broken water main. During our site
visit, Total Safety observed a rotten wood subfloor in the office of the fire hall. At the time of the survey a musty
odor was also observed in the hot water tank room of the fire hall; however, no visible mould was observed. It was
also reported to Total Safety that after the water main flood and the subsequent excavation of the truck bay floor,
cracks began to appear in the cinderblock walls. Vermiculite insulation was observed leaking out of damaged
sections of the cinderblock walls. A large pile of vermiculite insulation was observed behind the washer and dryer
units in Bay 3 (Appendix A, Photo 1).
It was reported to Total Safety at the time of the survey that a partial ceiling and roof collapse occurred in 2005
within the southeast exit area of the second floor. All resulting damage was reportedly remediated. A visual
assessment of this area did not show any significant water damage or mould growth; however, water staining was
observed around a return air vent in the south hallway (Appendix A, Photo 2) adjacent to the southeast exit
hallway on the second floor.
At the time of the survey it was reported to Total Safety that the second floor offices were designated as pet
friendly work places. While on site, Total Safety observed at least three dogs present in the utilities office. Several
other dogs were observed entering the building for short durations. Several potted plants were also observed
throughout the second floor offices.
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While on site, Total Safety observed the procedures for starting and removing the diesel powered fire trucks from
the building. It is our understanding that when a fire truck engine is started, the bay door is opened. The trucks
are then driven to the outside of the building to the parking lot under the 2nd floor windows. The bays and fire hall
reportedly have no mechanical exhaust ventilation. The worker in the permit office and utilities office reported
exhaust gases enter the building when trucks are parked outside and under windows, with the engines running.
Spore Trap Sampling
Airborne fungal spores originate from many sources, most of which are located outdoors, such as decaying
leaves or disturbed soil. Levels of fungal spores outdoors can reach levels well over 100,000 spores per cubic
meter (spores/m3)1. In healthy indoor environments the levels of fungal spores indoors should be less than the
level detected outdoors. In buildings with doors and windows that are opened regularly, such as schools and
homes, the levels of fungal spores indoors are often similar to the levels detected outdoors. In buildings with
filtered ventilation systems, such as large office buildings, the levels indoors are normally much lower than the
levels outdoors. However, if fungi have colonized building materials there may be higher concentrations of spores
identified indoors and they may be different than those found outdoors.
There are no regulated exposure limits for fungal spore counts within Canada. A few different organizations have
proposed guidelines for levels of fungal spores that may result in health effects or are considered acceptable in
indoor environments. Where appropriate Total Safety may use these values as a guide; however, the results of
visual inspections, our experience, and the reasons that the samples were collected are also used when
interpreting spore trap data. Generally, Total Safety compares individual spore types to the concentrations
identified in the outside sample. If specific spore types are significantly greater than the concentration identified
outdoors, it indicates that there may be an indoor source of fungal contamination. The interpretation of spore trap
data in this manner is recommended by WorkSafeBC2.
Total airborne fungal spore counts inside ranged from 571 spores/m3 to 1,239 spores/m3, compared to a count of
4,190 spores/m3 outdoors and a field blank sample of <48 spores/m3. No significantly elevated fungal spore
concentrations were detected in the indoor samples, when compared to the outdoor sample. Note that additional
samples were collected but due to a sampling media issue, were not valid and therefore not analyzed. Please
refer to Table 1 for results and Appendix C for a copy of the laboratory report.

1
2

Total Safety, Unpublished Data
WorkSafeBC Guidelines Part4 – G4.79 Moulds and indoor air quality.
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Table 1: Fungal Spores in Air Sampling Results (1 of 2)

Organism (Fungi) Type
Ascospores
Aspergillus/Penicillium-like
Basidiospores
Cladosporium

200100-M2
Outdoor
Ambient
(spores/m3)1
95
143
3,857
95

Hyphal Fragments
Polythrincium
Scopulariopsis
Smuts/Myxomycetes/
Periconia
Unidentified spore

200100-M3
Upstairs Hall
(spores/m3)1

200100-M5
Department
Office
(spores/m3)1

200100-M7
South Office
Hallway
(spores/m3)1

200100-M9
2nd Floor
Exit Hallway
(spores/m3)1

48
333

48
476

143
333
48
143
48

95
286
571
48
48

190
48

48

TOTAL

4,190

1,048

571

620

715

200100-M18
Field Blank
(spores/m3)1

Notes:
1. Spores/m3 refers to the concentration all fungal structures counted by the lab.
2. If no value is reported, the concentration for that spore type was less than the detection limit of analysis.

Table 1: Fungal Spores in Air Sampling Results (2 of 2)

Organism (Fungi) Type
Ascospores
Aspergillus/Penicillium-like
Basidiospores
Cladosporium

200100-M11
Main Floor
Fire Hall
(spores/m3)1

200100-M13
Bay 2 Fire
Hall
(spores/m3)1

200100-M15
Weight
Room
(spores/m3)1

200100-M17
Kitchen
(spores/m3)1

238
714

190
619
48
48

143
667
95
238

95
333
48
143

95

48

1,000

1,239

Hyphal Fragments
Polythrincium
Scopulariopsis
Smuts/Myxomycetes/
Periconia
Unidentified spore
TOTAL

48
952

619

<48

Notes:
1. Spores/m3 refers to the concentration all fungal structures counted by the lab.
2. If no value is reported, the concentration for that spore type was less than the detection limit of analysis.

IAQ Spot Measurements
During IAQ monitoring, Total Safety observed three people and three dogs working in the utilities office and two
people working in the building permit office. Various numbers of people were present in other parts of the second
floor office.
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Carbon Dioxide
Concentrations of CO2 indoors ranged from 640 parts per million (ppm) to 2,160 ppm, compared to 400 ppm
outdoors (Table 2). Out of 11 indoor locations, six locations had CO2 concentrations above the current
WorkSafeBC guideline of the outdoor ambient plus 650 or 1,050 ppm in this case. Note that WorkSafeBC uses
these values for CO2 as a proxy indicator of adequate “fresh air” ventilation i.e. sufficient outdoor air, not as a
process emitted air contaminant for which the 5,000 ppm time weighted average (TWA) 8-hour exposure limit
would apply. The highest levels of carbon dioxide were measured in the building permit office, utilities office,
second floor back office and in the north hallway of the second floor.
Carbon Monoxide
Based on the Residential Indoor Air Quality Guideline: Carbon Monoxide (Health Canada 2010), carbon
monoxide is a tasteless, odourless and colourless gas at room temperature. Carbon monoxide can be produced
by both natural and anthropogenic processes. It is usually formed during the incomplete combustion of organic
materials. In the absence of an indoor source, carbon monoxide concentrations are generally equivalent to
average outdoor concentrations.
The WorkSafeBC 8-hour TWA exposure limit for CO is 25 ppm (for non-office/administration areas, such as fire
hall); however, such exposure limits are not meant for office settings. Health Canada has Residential Maximum
Exposure Limits for Carbon Monoxide (2010) of 10 ppm for long-term (24 hour) exposure and 25 ppm for short
term (1 hour) exposure. As per the document Indoor Air Quality in Office Buildings: A Technical Guide (Health
Canada 1995), ASHRAE Standard 62-1989 indicates that the 8-hour average exposure limit for carbon monoxide
should not exceed 9 ppm, and levels above 5 ppm indicate the undesirable presence of combustion pollutants.
The LEED 2009 for New Construction and Major Renovations Rating System maximum indoor concentration for
CO is 9 ppm and can be no greater than 2 ppm above outdoor levels. Finally, the WHO Guidelines for Indoor Air
Quality: Selected Pollutants (2010) use a value of 10 mg/m³ (8.7 ppm) for 8 hour CO exposure and 7 mg/m³ (6.1
ppm) for 24 hour exposure.
Indoor CO concentrations recorded ranged from <0.1 ppm (displayed on the instrument as 0.0 ppm) to 0.8 ppm,
compared to <0.1 ppm outdoors (Table 2). Based on results and the above references guidelines, no significant
CO concentrations were present, even when the trucks were on.
Relative Humidity
Relative humidity readings indoors ranged from 36.6% to 48.0%, compared to 43.6% outdoors (Table 2). All
readings recorded were within the accepted standard of between 30% and 60% for human comfort3.
Temperature
The indoor air temperature ranged from 17.2ºC to 22.8ºC. At 30% to 50% relative humidity the acceptable range
of temperature for the winter is between 20°C and 24°C. In general, the recorded temperatures (except for three
areas) were lower than the acceptable range for human comfort.
Oxygen (O2)
Under normal circumstances, the oxygen content in air is 20.9%. An environment with levels <19.5% is
considered to be oxygen deficient. All oxygen levels recorded were 20.9%.

3

ANSI/ASHRAE 55-199 Standard. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
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Table 2: IAQ and Oxygen Spot Measurement Results
CO2
(ppm)

CO
(ppm)

TEMP
(0C)

RH
(%)

O2 (%)

Outdoor ambient

400

<0.1

13.5

43.6

20.9

Fire hall office

823

0.2

18.3

39.6

20.9

Bay 2/3 (trucks off)

696

0.2

18.3

38.1

20.9

Bay 2/3 (trucks on)

800

0.8

17.6

38.8

20.9

Building permit office (trucks on)

1,431

<0.1

19.2

44.2

20.9

Utilities office (trucks on, open window)

1,642

<0.1

21.0

40.9

20.9

1st floor kitchen

640

0.1

18.1

36.7

20.9

Bay 3 (trucks off)

654

<0.1

17.2

36.6

20.9

2 floor hall

1,421

<0.1

17.2

48.0

20.9

2nd floor back office

1,424

<0.1

19.5

43.6

20.9

2nd floor permit office (trucks off)

2,160

<0.1

21.5

41.5

20.9

1,702

<0.1

22.8

40.5

20.9

Location

nd

nd

2 floor utilities office
Note:
1. < = less than the detection limit of the instrument

Asbestos Bulk Sampling
A trace amount of Actinolite (a form of asbestos) was detected in the vermiculate from the main floor fire hall Bay
2. No asbestos was detected in any of the other samples. Please refer to Table 3 for results and Appendix C for a
copy of the laboratory report. A floor plan, including sampling locations, is included in Appendix B.
Note: Bulk samples will be stored at our laboratory for one month before being disposed of, unless we are
directed otherwise.
Table 3: Asbestos Bulk Sampling Results (1 of 2)
Sample ID

Sampling Location

Material

Asbestos
Present

200100 – B1

Main floor fire hall office

Drywall joint compound

No

200100 – B2

Main floor fire hall gym north wall

Drywall joint compound

No

200100 – B3

Main floor fire hall gym south wall

Drywall joint compound

No

200100 – B4

Main floor fire hall Bay 3

Drywall joint compound

No

200100 – B5

Main floor fire hall office

Sheet vinyl flooring

No

200100 – B6

Main floor fire hall kitchen

Sheet vinyl flooring

No

200100 – B7

Main floor fire hall Bay 2

Vermiculite

Actinolite
(trace)

200100 – B8

May floor fire hall kitchen

Window caulking

No
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Table 3: Asbestos Bulk Sampling Results (2 of 2)
Sample ID

Sampling Location

Material

Asbestos
Present

Window caulking

No

Sheet vinyl flooring

No

200100 – B9

Main floor fire hall bathroom

200100 – B10

Main floor fire hall office / back
room under wood floor

200100 – B11

Main floor electric room

Drywall joint compound

No

200100 – B12

Main floor electric room

Red fire stop

No

200100 – B13

Main floor electric room

Red fire stop

No

200100 – B14

Main floor electric room

Red fire stop

No

200100 – B15

2nd floor bylaw office

Drywall joint compound

No

200100 – B16

2nd floor west hall

Drywall joint compound

No

200100 – B17

2nd floor east hall

Drywall joint compound

No

200100 – B18

2nd floor boardroom

Drywall joint compound

No

200100 – B19

2nd floor copy room

Drywall joint compound

No

200100 – B20

2nd floor back hall

Drywall joint compound

No

200100 – B21

2nd floor hall ceiling

Texture coat

No

200100 – B22

2nd floor handicap washroom

Sheet vinyl flooring

No

200100 – B23

2nd floor office ceiling

Texture coat

No

200100 – B24

2nd floor staff room

Drywall joint compound

No

200100 – B25

2nd floor copy room ceiling

Texture coat

No

200100 – B26

2nd floor handicap washroom ceiling

Texture coat

No

200100 – B27

2nd floor office ceiling

Texture coat

No

200100 – B28

2nd floor staff room ceiling

Texture coat

No

200100 – B29

2nd floor men’s and women’s
washroom

Sheet vinyl flooring

No

200100 – B30

Main floor electrical room

Grey fire stop

No

200100 – B31

Main floor electrical room

Grey fire stop

No

200100 – B32

Main floor electrical room

Grey fire stop

No
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Lead Paint Sampling
WorkSafeBC defines lead based paint as any paint which contains greater than 90 μg/g of lead or 0.009%. The
paint samples collected all contained lead at concentrations below the detection limit of analysis and well below
the WorkSafeBC guideline of 90 μg/g (0.009%). All three samples are therefore not considered to be lead
containing. Please refer to Table 4 for results and Appendix C for a copy of the laboratory report.
Table 4: Lead in Paint Sample Results
Sample
Number

Sample Location

Lead
Concentration (μg/g)

200100 - L1

Trim in fire hall - red

<15

200100 - L2

1st floor wall - white

<6.0

200100 – L3

2nd floor wall - beige

<3.0

WorkSafeBC Definition of Lead Containing Paint

90

Conclusions and Recommendations
Total Safety conducted an IAQ, fungal and hazardous materials assessment at the above referenced site. It was
reported that there had been several past water issues, including a rupture in a water main beneath the
foundation in 2003, affecting the entire first floor and a partial ceiling and roof collapse in 2005 within the
southeast exit area of the second floor. During our site visit, no significant fungal staining was observed; however,
water staining was present around a return air vent in the south hallway adjacent to the southeast exit hallway on
the second floor, the subfloor in the fire hall office was rotten, and a must odour was detected in the fire hall hot
water tank room. In addition, vermiculite insulation was observed leaking out of damaged sections of the fire hall
cinderblock walls, particularly behind the washer and dryer units in Bay 3.
While on site, Total Safety observed the procedures for starting and removing the diesel powered fire trucks from
the building. It is our understanding that when a fire truck engine is started, the bay door is opened. The trucks
are then driven to the outside of the building to the parking lot under the 2nd floor windows. The bays and fire hall
reportedly have no mechanical exhaust ventilation. The worker in the permit office and utilities office reported
exhaust gases enter the building when trucks are parked outside and under windows, with the engines running.
Results from the spore trap samples showed no significantly elevated airborne fungal spore concentrations in any
of the indoor samples.
For the IAQ measurements, there were no significant concerns with CO, O 2 or relative humidity. Most temperature
readings were slightly below the thermal comfort range, though this is highly dependent on personal preference
and is not of significant concern. Elevated carbon dioxide concentrations were detected in some areas of main
floor and throughout 2nd floor (6/11 locations), indicating there is inadequate fresh air ventilation.
Bulk asbestos sampling results identified all samples were negative for asbestos except for vermiculite insulation
in the main floor cinder block walls. Results from lead paint sampling indicated that all three samples collected
were not considered to be lead-containing.
Based on our assessment and results, Total Safety recommends the following:


Based on the elevated CO2 levels detected in many of the areas, consideration should be given to
reviewing the ventilation system and increasing fresh air/air flow in the areas with readings that exceeded
the WorkSafeBC guideline;
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An asbestos abatement contractor should be contacted to clean up the spilled vermiculite without delay,
and all cracks/holes sealed to prevent additional leakage;
Consideration should be given to replacing the rotten wood subfloor in the fire hall office;
The area on the second floor around the return air vent in the south hallway adjacent to the southeast exit
hallway should be regularly inspected to ensure no new water staining is present;
When vehicles (e.g. firetrucks) must be run indoors, the bay doors should be opened. Vehicles should
continue to idle as little as possible indoors. Consideration may be given to installing local exhaust
ventilation in the fire hall (e.g. snorkel-style ducting that attaches to the vehicle exhaust pipes); and,
If practicable, fire trucks and other vehicles should idle as little as possible directly outside the building,
particularly when below/near windows. When vehicles are idling outdoors, the adjacent windows of the
building should be closed and/or the vehicles should idle as far away from the building as possible.

Limitations
This report has been prepared in accordance with established Industrial Hygiene practices. It is intended for the
exclusive use of the Squamish-Lillooet Regional District (SLRD) to assist them in complying with the current
accepted industry guidelines for the assessment of indoor air quality, and to determine the likely locations of
hazardous materials prior to work commencing at the above referenced site. This non-intrusive survey did not
include hidden materials such as those found in wall cavities or beneath floor finishes. We did not collect samples
of exterior mastics, window caulking, roofing materials or exterior finishes as damage incurred during sampling
could compromise the integrity of building envelope systems.
Statement of Qualifications
Total Safety has been providing consulting services in the environmental and industrial hygiene fields in British
Columbia, since 1990. Our personnel include the following:





Industrial Hygienists (CIH, ROH)
Registered Professional Biologists (RPBio)
Canadian Registered Safety Professionals (CRSP)
Occupational Health and Safety Consultants.

Our company also carries Comprehensive General Liability and Environmental Errors & Omissions Liability
Insurance.
Yours truly,
Total Safety

SIGNATURE ON FILE

SIGNATURE ON FILE

Juliana Chu, BSc, DipT OHS
OHS Project Coordinator
Field Assessment and Report

Marianne Farrell, BSc
IH Consultant
Report Review

SIGNATURE ON FILE
Shannon McIntosh, BSc, CIH, CRSP
Manager, Industrial Hygiene
Project Management and Report Review
Ref: 200100 L01
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Appendix A: Photographs:

Photo 1
Date: March 17, 2015
Location: Bay 3 Behind Dryer
Description: Loose Vermiculite Insulation

Photo 2
Date: March 17, 2015
Location: South Hallway, Second Floor
Description: Water Staining Around Return Air Vent
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Appendix B: Floor Plans
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Appendix C: Laboratory Reports
Please find included the following reports:




Total Safety – Spore Trap Results
Total Safety – Bulk Asbestos Results
Maxxam Analytics – Lead Paint Results

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

14

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

15

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

16

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

17

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

18

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

19

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

20

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

21

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

22

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

23

Squamish-Lillooet Regional District (SLRD)
IAQ, Fungal & Hazardous Materials Assessment
Total Safety Reference: 200100 L01

24

