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February 26th, 2015 

 

Ted Moore 

Regional Manager Operations Services 

Halifax Regional School Board 

35B Major Street  

Dartmouth, NS 

B2X 1A7 

 

Project #20591 

 

RE:  Total Airborne Mould Spore Sampling / PCM Analysis – J.L. Ilsley High School 

 
 

On February 24th and 25th, 2015, Jeff King of ALL-TECH Environmental Services Limited (ALL-TECH) conducted mould air 

sampling (air-o-cell) and airborne asbestos (PCM) sampling within various areas throughout the second and third floors of 

J.L. Ilsley High School, located at 38 Sylvia Avenue in Spryfield, Nova Scotia. Five (5) total airborne mould spore samples 

(air-o-cell) were collected from inside rooms 213 (art room), 319, 321, 325, as well as the top landing area (3rd floor) of the 

boiler room stairwell. Two (2) representative exterior air-o-cell mould samples were collected for outdoor reference 

purposes. Four (4) perimeter PCM samples were collected in rooms 213, 319, 321, as well as the top landing area (3rd floor) 

of the boiler room stairwell. The air sampling was performed after the discovery of roof leak. Please see below for results. 

 

What is Mould? 

Mould is a particular type of fungus. Fungi are a distinct and unique group of organisms that are classified into a kingdom 

classified as decomposers. Unlike animals, fungi have no organs for food uptake or absorption. Therefore, they must secrete 

chemicals called enzymes into the environment to degrade their complex food source into a soluble form.1 Moulds are 

ubiquitous to the environment. Indoor and outdoor environments naturally harbour a great variety of microscopic organisms 

such as mould. Prolonged exposure to excessive moisture enables microbes to flourish. If conditions are such that moisture 

is limited, then these microbes have a stable relationship with the built environment. However, when moisture accumulates 

more rapidly than the natural drying process, the ecology changes and favours the rapid amplification of mould.2  

Health Effects Associated with Moulds in Indoor Environments 
 
There are a number of documented cases of health problems associated with exposure to indoor moulds. The most common 

symptoms from exposure to mould in indoor environments are runny nose, eye irritation, cough, congestion, and aggravation 

of asthma if the person is asthmatic. People with suppressed immune systems may be susceptible to serious fungal 

infections as a result of exposure to indoor moulds. People with suppressed immune systems, who can be adversely 

affected by mould and other hoist of microorganisms, are normally patients in health care facilities.  

                                                      
1 Bailey, H.S, Fungal Contamination: A Manual for Investigation, Remediation and Control, Building Environment Consultants Inc., 2005, Jupiter, FL, Page 

10. 
2 Fungal Contamination in Public Buildings: A Guide to Recognition and Management, Health Canada, Federal-Provincial Committee on Environmental 

and Occupational Health, June 1995. 
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All mould species can produce mycotoxins; however, there is no correlation between inhalation exposure and the associated 

toxic response, except in cases where extremely high levels of dust contain mould metabolite. The amount of dust in these 

cases is described as a fog.3 These conditions are not normally found in built environments. Most of the toxic response 

associated with mould is caused by ingesting foods heavily overgrown with moulds and not by inhaling moulds. The present 

alarm over human exposure to moulds in the indoor environment comes from a belief that breathing in mycotoxins cause 

numerous and varied, but generally non-specific, symptoms. Current scientific evidence does not support the proposition 

that human health has been adversely affected by inhaled mycotoxins (from toxigenic moulds) in the home, school, or office 

environment.4 

For these reasons, and because the measurement of exposure is not standardized and biological markers of exposure to 

mould are largely unknown, it is not possible to establish ‘safe’ or ‘unsafe’ levels of exposure.5   

Should I be concerned about Mould? 
 

It all depends on how much. Small amounts of mould growth in workplaces or homes are not a major health concern.  Large 

quantities of mould growth can be associated with adverse health effects.6  However, large quantities of mould growth in a 

building are very easy to assess and quantify by a person experienced in mould assessments.  It is generally found, through 

visual and olfactory assessments, that rarely is testing for mould in these situations (surface or air) required. 

Mould in Buildings 
 

A constructed building must attain many goals to meet its intended purpose.  The building must provide a comfortable, 

healthy environment for its occupants, it must be structurally sound, it must keep out elements such as rain, wind, snow, 

cold and heat, and it must provide these functions over an extended period of time. 

All of these functions are affected by moisture in one way or another.  Uncontrolled moisture in buildings can cause adverse 

health effects to its occupants due to the growth of microorganisms, such as mould.  Uncontrolled moisture can reduce the 

life span of buildings through premature degradation of building components.  The building structure itself can become 

unsound due to uncontrolled moisture causing structural damage to wood and steel.   In summary, uncontrolled moisture 

will virtually negate the goals of building designs.  According to ASTM Practices for Increasing Durability of Building 

Constructions Against Water-Induced Damage (E241), except for structural errors, about 90 percent of all building 

construction problems are associated with water in some way. 

However, it will be impossible to completely eliminate moisture from buildings.  In fact, moisture is necessary to prevent 

wood products from drying out and to alleviate upper respiratory discomfort, up to a point.  The issue then is not to eliminate 

moisture from buildings but to properly control moisture as it cycles through the building. 

Indoor and outdoor environments naturally harbor a great variety of microscopic organisms such as mould.  Prolonged 

exposure to excessive moisture enables microbes to flourish.  If conditions are such that moisture is limited, then these 

microbes have a stable relationship with the built environment.  However, when moisture accumulates more rapidly than 

the natural drying process, the ecology changes and favors the rapid amplification of mould7. 

Mould growth requires damp, moist conditions to survive. Moisture inside buildings can accumulate from water leaks and 

flooding. Condensation build up on windows, exterior walls, on un-insulated pipes and humidification systems are other 

                                                      
3 Pratt DS, May JJ. Feed-associated respiratory illness in farmers, Arch Environ Health. 1984;39:43-8 
4 American College of Occupational and Environmental Medicine guideline “Adverse Human Health Effects Associated with Moulds in the Indoor 

Environment” www.acoem.org/guidelines/pdf/mould-10-27-02.pdf 
5 Canadian Construction Association: Mould Guidelines for the Canadian Construction Industry, Document CCA 82-2004, page 10. 
6  AIHA Facts about Mould, December, 2011, Fairfax, VA. 
7 Fungal Contamination in Public Buildings: A Guide to Recognition and Management, Health Canada, Federal-Provincial Committee on 

Environmental and Occupational Health, June 1995. 
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sources of moisture inside buildings. Persistent incidents of these problems or a one-time occurrence (i.e. flooding) can 

lead to the establishment of mould growth inside the building. 

Regulatory Guidelines 

There are no specific regulations in Nova Scotia for addressing mould contamination.  However, according to Health 

Canada8 and the Canadian Construction Association (CCA)9, guidelines on assessment and remediation of fungi in indoor 

environments and building materials supporting mould growth should be remediated as rapidly as possible in order to ensure 

a healthy environment.  Remediation of mould growth is based on an approximation of the extent of visible mould growth 

including the estimated extent of any hidden mould growth.  The CCA guideline describes three levels of work practice 

Small- Level 1, Medium- Level 2 and Large- Level 3.  The thresholds between small (<1 m2), medium (1 to 10 m2), and 

large project areas (>10 m2) are guidelines only and are subject to professional judgment.  Repair of the defects that led to 

water accumulation should be conducted in conjunction with or prior to the remediation.  

On December 23, 2006, Health Canada published in the Canada Gazette, Part I, a proposed guideline on mould in 

residential indoor air.  In this publication, Health Canada recommends to control humidity and diligently repair any water 

damage in residences to prevent mould growth; and to clean thoroughly any mould growing in residential buildings.  These 

recommendations apply regardless of the mould species found to be growing in the building.  Further, it states that results 

from tests for the presence of fungi in air cannot be used to assess risks to the health of building occupants10. 

Federal/Provincial regulations for airborne mould concentrations in indoor environments do not exist; however, there are 

numerous guidelines published regarding acceptable airborne mould concentrations.  When air samples are collected as 

part of an air quality assessment, most situations dictate that comparisons are made between indoor and outdoor mould 

levels.  Indoor and outdoor samples must be collected within the same time period.  It is important that the outdoor samples 

taken represent the air entering the building.  

Indoor/outdoor relationships are assessed both by comparing concentrations and species composition of comparable 

collected samples.  In non-problem environments, the concentration of fungi (mould) in indoor air typically is similar to or 

lower than the concentration outdoors - except when outdoor air concentrations are near zero (i.e. during periods of snow 

cover).  If fungal concentrations indoors are consistently higher than that outdoors, then indoor sources are indicated11. 

Sampling Methodology 

Air Sampling for Non-viable Mould Spores: 
 

The air samples were collected using Zefon Air-O-Cell® sampling cassettes connected to vacuum sampling pumps 

calibrated at 15.0 litres per minute.  The pumps were calibrated prior to sampling using a TSI Mass Flowmeter, model #4146 

(S/N 41460846012). The Zefon Air-O-Cell® cassette is an impaction-based air sampler designed to pull air across a tacky 

sampling medium, trapping any airborne particulates or microbials.  All samples were sent to EMC Scientific Incorporated, 

an accredited microbiological laboratory located in Mississauga, Ontario, to be analysed for mould spores and mycelial 

fragments. Please refer to Table 1.0 for the results. 

 

 

                                                      
 

8 Fungal Contamination in Public Buildings: A Guide to Recognition and Management, Health Canada, Federal-Provincial Committee on 

Environmental and Occupational Health, June 1995. 

9 Mould Guidelines for the Canadian Construction Industry, Canadian Construction Association, 2004. 

10 Canada Gazette, Part I, Vol. 140 No 51, December 23-2006. 

11  Burge, Harriet A., and Otten, James A., In Bioaerosols: Assessment and Control, pp 19-12, J. Macher, H.A. Ammann, H.A. Burge et. al., eds. 
American Conference of Governmental Industrial Hygienists, Cincinnati OH, 1999. 
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Table 1.0 

Total Airborne Mould Spore Results 

J.L. Ilsley High School 

February 24-25, 2015 

 

Sample I.D. Location 

Air 
Sample 
Volume 

(L) 

Type of Mould ID Percent 
Spore 
Count 

(Spores/m3) 

Total Spore 
Concentration 

(Total Spores/m3) 

 
 

M-01  
 
 

Boiler room 
Stairwell (3rd 

floor) 
150 

Aspergillus/Penicillium type 44 53 

120 

Basidiospores 6 7 

Cladosporium 39 47 

Colorless 11 13 

M-02 Room 325 150 

Aspergillus/Penicillium type 42 147 

353 

Basidiospores 9 33 

Cladosporium 34 120 

Colorless 13 47 

Smuts, Periconia, Myxomycetes 2 7 

M-03 
Building 
Exterior 

150 

Cladosporium 80 27 

33 

Colorless 20 7 

M-04 Room 319 150 

Aspergillus/Penicillium type 59 67 

113 

Basidiospores 6 7 

Cladosporium 24 27 

Colorless 12 13 

M-05 Room 321 150 

Aspergillus/Penicillium type 30 60 

200 

Basidiospores 7 13 

Cladosporium 47 93 

Colorless 13 27 

Smuts, Periconia, Myxomycetes 3 7 

M-06 
Room 213 
(Art Room) 

150 

Aspergillus/Penicillium type 50 7 

13 

Colorless 50 7 

M-07 
Building 
Exterior 

150 

Aspergillus/Penicillium type 57 53 

93 

Cladosporium 29 27 
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Sample I.D. Location 

Air 
Sample 
Volume 

(L) 

Type of Mould ID Percent 
Spore 
Count 

(Spores/m3) 

Total Spore 
Concentration 

(Total Spores/m3) 

Colorless 14 13 

 

Perimeter PCM Sampling 

Four (4) perimeter PCM samples for airborne asbestos were collected on February 24-25, 2015. During sample collection, 

the NIOSH 7400 Method was followed. The samples were collected on 3-piece, 25mm cellulose ester sampling cassettes 

with a pore size of 0.8μm. The air-sampling pumps used to collect the air samples were Gastec® Medium Volume Air 

Sampling Pumps.  Prior to air sampling, the pumps were calibrated using a TSI® Primary Calibrator Model #4146, Serial 

No. 414608446012 (NIST Traceable). The perimeter air samples were collected to demonstrate that airborne fibers were 

below 0.01 f/cc at the time of testing. Please see Table 2.0 for results. 

 

Table 2.0 

Total Airborne Asbestos Results 

J.L. Ilsley High School 

February 24-25, 2015 

 

Sample 
Number 

Date of 
Collection 

Time of 
Collection 

Sample Duration 
(Min) 

Flow Rate 
(LPM) 

Sample Volume 
(Litres) 

Sample Location / 
Description 

Results (F/cc) 

15-137 
February 
24th, 2015 

2:35 pm 90 15.0 1,350 Art Room 213 <0.01 

15-138 
February 
25th, 2015 

9:55 am 80 15.0 1,200 
Boiler Room Stairwell 

(3rd floor) 
<0.01 

15-139 
February 
25th, 2015 

9:56 am 80 15.0 1,200 Room 319 <0.01 

15-140 
February 
25th, 2015 

11:20 am 86 15.0 1,290 Room 321 <0.01 

 

The samples were analyzed using the NIOSH 7400 Method, (Asbestos and Other Fibres by PCM (Phase Contrast 

Microscopy)), following “A” Counting Rules.  NIOSH states, in the section titled APPLICABILITY, that “This method 

gives an index of airborne fibres.  It is primarily used for estimating asbestos concentrations, though PCM does not 

differentiate between asbestos and other fibres.  This method will not detect fibres <0.25μm in diameter”. 

Conclusion 

Air Sampling for Non-viable Mould Spores 

When interpreting airborne mould concentrations, there is no precise formula for distinguishing normal background levels.  

Typically, indoor and outdoor environments naturally harbour a great variety of microscopic organisms such as moulds.  In 

most, but not all, normal building environments, the qualitative diversity (types) of airborne mould indoors and outdoors 

should be similar.  In most building environments, the total concentration of mould inside of the building should be generally 
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less than in the ambient environment outside of the building. During the winter months, it is not uncommon for indoor mould 

samples to be higher than outdoor samples.  

Total airborne mould spore concentration in the samples collected were slightly greater than the exterior mould spore 

concentration. The total fungal spore load on the exterior of the building at the time of sampling was between 33-93 

spores/m3 while the fungal spore load within the rooms sampled was between 13-353 spores/m3. The specific genus 

of mould identified in the above noted sample location were consistent with those found in the exterior of the building. This 

represents a non-problem environment for mould. 

PCM Air Sampling for Airborne Asbestos 

Results of air testing indicate airborne levels of asbestos fibres to be below 0.01 F/cc, or Fibres per Cubic Centimetre as 

set by the Province of Nova Scotia’s Department of Labour and Advanced Education, Code of Practice “A Guide to Removal 

of Friable Asbestos Containing Material”, Section 8, Sub-section 5 (Nov. 21st, 2013).   

Limitations 

 

The findings contained in this report are based upon conditions as they were observed at the time of the survey.  It is 

possible that these procedures will not identify all moisture and/or mould present in a building; however, this approach can 

be considered to be a reasonable estimate of the extent of moisture and/or mould present.  No assurances are made 

regarding changes in conditions subsequent to the time of the survey. The client acknowledges that fungi and bacteria, 

including mould and spores, are ubiquitous within the environment, and the absence of any reported visible growth should 

not be considered a guarantee that materials are fungi or bacteria free.  Given the right conditions, mould may grow or re-

grow on building materials or furnishings following any assessment or remediation activities.  

 

ALL-TECH’s assessment reports present professional opinions and findings of a scientific and technical nature.  While 

attempts were made to relate the data and findings to applicable environmental laws and regulations, the report shall not 

be construed to offer legal opinion or representations as to the requirements of, nor compliance with, environmental laws, 

rules, regulations or policies of federal, provincial, or local governmental agencies.  Any use of the assessment report 

constitutes acceptance of the limits of ALL-TECH’s liability.   

If you have any questions regarding the report or results, please contact us at 902-835-3727 or via email at 

email@toalltech.com. 

 
 
Thanks, 
 

 
 

Jeff King, B.Sc., B.Tech (Public Health). 

Environmental Scientist 

ALL-TECH Environmental Services Limited 
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Page 1 of 2

To:
EMC LAB REPORT NUMBER:
Job/Project Name:
Job/Project No: No. of Samples: 7
Sample Type: Air-O-Cell Date Received:

B4A 2Z5 Analysis Method(s):
Date Analyzed: Date Reported:
Analyst: Lalita Sarlashkar, Ph.D., Microbiologist
Approved By: 

raw ct. % spores/m3
raw ct. % spores/m3

raw ct. % spores/m3
raw ct. % spores/m3

raw ct. % spores/m3

Alternaria           
Arthrinium           
Ascospores           
Aspergillus/Penicillium  type 8 44 53 22 42 147   10 59 67 9 30 60
Basidiospores 1 6 7 5 9 33   1 6 7 2 7 13

          
Chaetomium           
Cladosporium 7 39 47 18 34 120 4 80 27 4 24 27 14 47 93
Colorless 2 11 13 7 13 47 1 20 7 2 12 13 4 13 27
Curvularia           
Drechslera/Bipolaris  group           
Epicoccum           
Fusarium           
Nigrospora           
Pithomyces           
Polythrincium           
Rusts           
Smuts, Periconia , Myxomycetes   1 2 7       
Stachybotrys         1 3 7
Ulocladium           

          
          

18 53 5 17 30

1.   Aspergillus/Penicillium  type spores may include those of Acremonium, Paecilomyces, Trichoderma and others.  

4.   Unidentified spores are those lacking distinguishable characteristics for correct identification. Colorless are colorless spores lacking distinguishable characteristics.
5.  These results are only related to the sample(s) analyzed.

Feb 26/15Feb 26/15
Fungal Spore Counting

Feb 26/15
20591

M-03

      and/or 3 + fungal material may be treated as under-counts.

stairwell
Boiler room

Feb 24/15Feb 24/15 Feb 24/15

0.150

Room 325 Exterior

233968
M-05

233969 233970
M-04

Room 321
Feb 25/15

Room 319

                  Laboratory Analysis Report

Feb 25/15
233966 233967

M-02

HRSB - Ted Moore
51828r

Fajun Chen, Ph.D., Principal Mycologist

Client's Sample ID
EMC Lab Sample No.
Sampling Date

Jeff King
ALL-TECH Environmental
20 Duke Street, Suite 109
Bedford, Nova Scotia

M-01

Unidentified spores
Number of spores/sample
Fungal fragments (0-3 +)

Description/Location

Air Volume (m3)

2.   A scale of 0 + to 3 + (indicating increasing amount) is used to rate abundance of fungal fragments and non-fungal material, with 3+ indicating the most abundance.

200353 113

0.150

0+
2+

Cercospora

Fungal Spores

Non-fungal material  (0-3 +)
0+
1+
33

Note:  

3.   The presence of a large amount of dust debris may obscure some spores to be counted.   Spore counts from samples with 3 + non-fungal material 

TOTAL SPORES/M3

0+0+
3+ 2+

120

0+
2+

0.1500.150 0.150



       EMC Scientific Inc .  5800 Ambler Drive, Suite 100, Mississauga, ON L4W 4J4   Tel  905 629 9247, Fax 905 629 2607
AIHA EMPAT Participant (Lab ID# 174080)

Page 2 of 2

EMC LAB REPORT NUMBER: 
Client's Job/Project No.:
Analyst: Lalita Sarlashkar, Ph.D., Microbiologist

raw ct. % spores/m3
raw ct. % spores/m3

raw ct. % spores/m3
raw ct. % spores/m3

raw ct. % spores/m3

Alternaria           
Arthrinium           
Ascospores           
Aspergillus/Penicillium  type 1 50 7 8 57 53       
Basidiospores           

          
Chaetomium           
Cladosporium   4 29 27       
Colorless 1 50 7 2 14 13       
Curvularia           
Drechslera/Bipolaris  group           
Epicoccum           
Fusarium           
Nigrospora           
Pithomyces           
Polythrincium           
Rusts           
Smuts, Periconia , Myxomycetes           
Stachybotrys           
Ulocladium           

          
2 14

1.   Aspergillus/Penicillium  type spores may include those of Acremonium, Paecilomyces, Trichoderma and others.  

4.   Unidentified spores are those lacking distinguishable characteristics for correct identification. Colorless are colorless spores lacking distinguishable characteristics.
5.  These results are only related to the sample(s) analyzed.

Non-fungal material  (0-3 +) 1+

Note:  

2.   A scale of 0 + to 3 + (indicating increasing amount) is used to rate abundance of fungal fragments and non-fungal material, with 3+ indicating the most abundance.
3.   The presence of a large amount of dust debris may obscure some spores to be counted.   Spore counts from samples with 3 + non-fungal material 
      and/or 3 + fungal material may be treated as under-counts.

TOTAL SPORES/M3 13 93
1+
0+

Cercospora

Unidentified spores
Number of spores/sample
Fungal fragments (0-3 +) 0+

Fungal Spores
Air Volume (m3) 0.150 0.150

233972

Description/Location Art room 213 Exterior

EMC Lab Sample No. 233971
Sampling Date Feb 25/15 Feb 25/15

Client's Sample ID M-06 M-07

51828r

                  Laboratory Analysis Report
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