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Project Overview 
1. Summary
Biocheck performed air monitoring in the First, Second, and Third grade classrooms to determine the quality
of the indoor environment in the classrooms. The testing was conducted on May 24, 2019.

Comments and observations are based upon the condition of the property and statements made by those
present at the time of the inspection.

The terms “fungus” (fungi, plural) and “mold” shall be used interchangeably in this report to define microbes
of the Kingdom Fungi which include molds, rusts, mildews, smuts, mushrooms, and yeasts.
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Observations & Comments 
1. Classrooms
Comments:

There are numerous ceiling tiles inside the first, second, and third grade classrooms with water stains on
them. Spots of mold is visible on some of the ceiling tiles. Fungal growth was also observed on the top side
of the ceiling tiles. The mold and water stains are caused by roof leaks.

A glimpse of the interstitial space above the suspended ceiling showed several areas with rust and corrosion
from roof leaks. The roof deck had light to moderate corrosion from persistently high humidity above the
suspended ceiling. This is likely from roof leaks on top of batt insulation which soaks up and retains moisture
like a sponge.

The return vent and supply duct in the classrooms were dirty with dirt and mold encrusted on the vents. There
is evidence of condensation and water stains around the vents. Water streaks were observed running down the
side of the supply duct from the RTU. The ducts appear to have interior insulation duct boards which is likely
to have mold and dirt on them as well.

Mold is visible on a ceiling tile in the 1st grade classroom Close-up of the mold on the ceiling tile in the 1st grade classroom

Mold growth on the top of a ceiling tile Water stains on ceiling tiles in the first grade classroom
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Corrosion on the trusses from roof leaks. Notice the corrosion on
the roof deck is an indication of persistent high humidity above the

suspended ceiling.

Supply vent in the first grade classroom is dirty

Close up of the mold and dirt encrusted on the vent Water streaks are visible on the side of the supply duct

The water streaks originate from the RTU Mold and water stains around the return vent and supply duct
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Condensation droplet stains on the return vent grill
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Tape Sample Results 
1. 1st Grade Classroom, ceiling tile
Identification:
• Stachybotrys

2. 2nd Grade Classroom, air vent
Identification:
• Alternaria
• Cladosporium

3. 3rd Grade Classroom, ceiling tile by return vent
Identification:
• Stachybotrys

4. 3rd Grade Classroom, top of ceiling tile
Identification:
• Acremonium
• Aspergillus
• Penicillium
• Stachybotrys
• Trichoderma

5. Description of Fungi Identified
Stachybotrys, often referred to as “Black Mold”, plays a role in Sick Building Syndrome and is associated
with situations where water intrusion has soaked cellulose-containing materials such as wallboard, ceiling
tiles, etc. It produces powerful mycotoxins such as saratoxin H, roridin, sporidesmin G, trichoverrins, and
verrucarol. It has been implicated in health disorders affecting the central nervous system (e.g., migraines,
memory loss, lethargy, etc.) but no direct link has been established. Stachybotrys produces a mass of sticky,
single-celled ornamented conidia from phialides on each conidiophore. This sticky mass causes Stachybotrys
to have lower aerodynamic habits than other types of  mold. However, when Stachybotrys desiccates (dries
out) as it dies, its spores lose their stickiness and become more susceptible to being released airborne. This
becomes more acute when it is mechanically disturbed.

Aspergillus and/or Penicillium (denoted as Aspergillus/Penicillium because they are very similar
morphologically and hard to differentiate) are environmentally significant fungi because they are often
regarded as indicator fungi for water damage in buildings. Aspergillus/Penicillium are one of the first fungi to
grow on water-damaged materials. They can be found on various substrates including sheetrock, carpet,
wallpaper, house dust, and fiberglass insulation. They also cause food spoilage, colonizes leather objects and
is an indicator organism for dampness indoors. They are opportunistic pathogens and have been implicated in
causing allergic reactions, hypersensitivity pneumonitis, and a variety of severe lung complications including
aspergillosis. Many species produce mycotoxins and most varieties produce microbial volatile organic
compounds (mVOC) as part of their metabolic processes. The mVOC are the source of musty smells in a
home or building with fungal growth.

Acremonium is a widespread saprophytes that can be isolated from dead plant material and soil. A few
species are widely used for producing pharmaceuticals. In an indoor environment, Acremonium is primarily
isolated from acoustic and thermal fiberglass insulation used in HVAC systems, cooling coils, drain pans,
window sills, and water from humidifiers. It can also be found in carpet and mattress dust, damp or wet walls
(especially in basements), gypsum board and wallpaper. This species is commonly encountered in wet,
cellulose-based building materials suffering from chronic wet conditions. It can also be recovered from
outside air samples. Acremonium rarely cause disease in humans. However, infection with Acremonium has
been described in immunocompromised patients. It can cause fungal maxillary sinusitis, pulmonary
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infections, and infections of the cornea and nails in individuals with weak immune systems. Some species
have been reported to be allergenic while some are known to produce mycotoxins. This fungi is considered a
biosafety level 2 fungi (level 4 is highest risk).

Alternaria can establish itself indoors on damp cellulose-containing building materials. It is often found
indoors in house dust, in carpets, on damp spots around showers and windows, and around window frames
when condensation occurs. It is allergenic but pathogenic infection is seldom reported.

Cladosporium is one of the most common fungi isolated from indoor and outdoor air. It is found on decaying
plants, woody plants, food, straw, soil, paint, textiles, the surface of fiberglass duct liner in the interior of
supply ducts, and on damp surfaces susceptible to condensation. The airborne spores of Cladosporium fungi
are generally considered contaminants and allergens. In high concentrations, they can affect asthmatics and
people with other restrictive airway diseases. Prolonged exposure may weaken the immune system.
Cladosporium produce no major mycotoxins of concern, but do produce volatile organic compounds (VOCs)
associated with musty odors.

Trichoderma is usually considered non-pathogenic. Very rare infections have been reported in cases
involving dialysis and liver transplant patients. They are cosmopolitan saprobes commonly isolated from soil
and from wood. They are mycoparasitic and are highly aggressive against other fungi, using toxins to kill
them and then enzymes to digest them. Because they readily digest cellulose, they are often found in water-
damaged buildings.

6. Discussion of Test Results
The fungi identified on the air vents (Alternaria and Cladosporium) are commonly associated with
condensation.

Stachybotrys on the ceiling tiles indicate that the tiles have been wet for a long period of time.

The fungi on top of the ceiling tiles are commonly found in water-damaged materials. They were likely
caused by repeated roof leaks. The more aggressive molds will grow through to the bottom (interior) side of
the ceiling tile. Although they are on top of the ceiling tiles, they are sill proliferating and impacting the air
quality of the classrooms.

Stachybotrys, Aspergillus, and Penicillium pose potential health problems to elderly patients, infants, and to
people with weakened or immunocompromised immune systems. You should refer to a physician regarding
all the health issues that can be caused by these fungi.

Alternaria, Acremonium, Cladosporium, and Trichoderma are generally considered contaminants within an
indoor environment. They are generally associated with allergy-type symptoms but can be associated with
opportunistic infections. You should refer to a physician regarding all the health issues that can be caused by
these fungi.
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Air Samples 
1. Discussion of Test Results
Spore traps were utilized to determine the total spore count in the air.  Samples were collected at 3 locations
indoor, a sample was collected in the crawlspace, and an ambient sample was collected outdoor for reference
purposes.  The test results are attached as an addendum to this report.

High counts of Stachybotrys, Aspergillus/Penicillium, Cladosporium, Acremonium, Trichoderma and
Alternaria fungi were detected within the classrooms. The high mold counts are an indication that you have
active mold growth inside the classrooms.

Background dust levels inside the first and third grade classrooms are elevated (10-20% occlusion) when
compared to a normal indoor environment (1-5% occlusion). This is likely from the dirt accumulated on the
supply register. The photos below are low magnification (100x) shots of the background dust in the areas
where air samples were collected.

High background dust levels may contain allergens or other irritants which may contribute to allergies and
other health issues  for occupants. Common household dust can contain organic, inorganic, or chemical
compounds which may cause irritation of the respiratory and central nervous systems. Short-term exposure to
high concentrations of dust may produce discomfort to the upper respiratory tract through mechanical
irritation or to the central nervous system through chemical irritation. Prolonged exposure may wear down
the body’s immune system and make it more susceptible to third-party infections.

Background dust in the 1st grade classroom Background dust in the 2nd grade classroom
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Background dust in the 3rd grade classroom
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Recommendations 
1. Recommendations
1.1. The American Industrial Hygiene Association (AIHA), in its Field Guide for the Determination of
Biological Contaminants in Environmental Samples, states that “The confirmed presence of Stachybotrys
chartarum (a.k.a. S. atra), Aspergillus versicolor, Aspergillus flavus, Aspergillus fumigatus, and Fusarium
moniliforme requires urgent risk management decisions to be made.” The confirmed presence of potentially
pathogenic fungi (Stachybotrys and Aspergillus) warrants remedial actions to abate the fungal reservoirs and
to return the indoor environment to industry-accepted normal conditions.

1.2. A roofing contractor should inspect the roof, roof drains, and flashing. Any issues identified should be
repaired/corrected to prevent future leaks.

1.3. A mechanical contractor should inspect the HVAC system to assess the condition of the RTU and the
cause/source of the condensation. He should assess the condition of the interior duct boards and provide
recommendations for cleaning or replacing them. I suspect that they are pretty dirty and need to be replaced.

1.4. The air conditioner should be run during wet, humid weather to prevent a build-up of heat and humidity
inside the classrooms. The air conditioner, when working properly, acts as a very good de-humidifier.

1.5. Water-damaged ceiling tiles should be replaced.

1.6. Surfaces in the classrooms should be wiped down with a biocide and HEPA vacuumed to remove
residual dust particles and mold spores.

1.7. Clean the HVAC system after all remedial activities are completed. This should remove background dust
aggregates and mold spores from the HVAC system. Cleaning should include the air ducts, the returns and
plenums, and the coils and blower on each AHU.
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Closing Comments 
1. Closing Comments
It should be understood that air sampling data are momentary “snapshots” of the current condition for a
particular sampling location at a particular time. Reported concentrations are dependent upon different
variables including ambient weather conditions, landscaping and ecological environments, seasonal
tendencies, diurnal factors, occupancy loads, operation/condition of the HVAC system, and particulate
occlusion.

It is possible that water intrusions may have affected other areas not addressed in this preliminary report.
Biocheck should be contacted regarding any new discoveries made during the remediation process. It may be
necessary for Biocheck to make additional recommendations in an addendum to this report.

The recommendations made in this report are based upon visual observations made per reasonable access to
the affected areas at the time of the inspection. The recommendations pertain only to those specific items
addressed in this report. This report does not address any asbestos or lead-based paint issues. This report does
not accept responsibility for any of the actions and methods utilized by other contractors on this project. This
report is intended for the exclusive use of our Client. Any actions performed based upon recommendations
are at the discretion of the Client. We appreciate the opportunity to serve to you. If you have any questions
about this report, please contact me at (405) 619-5802.
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Project: Crain Elementary School
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Biocheck ID 56304 56305 56306 56307

Description Outside 1st Grade Classroom 2nd Grade Classroom 3rd Grade Classroom

Fungal Genera Counts Counts/m3 Counts Counts/m3 Counts Counts/m3 Counts Counts/m3

Indicator Fungi:

Acremonium 42 1400 20 267 29 387

Aspergillus/Penicillium 2 27 110 3667 51 613 203 2707

Chaetomium

Rhizopus/Mucor (Zygomycete)

Stachybotrys 59 1967 47 293 20 267

Trichoderma 30 1000 22 293 19 253

Common Fungi:

Alternaria 2 27 15 500 12 160 31 413

Ascomycete 62 827 12 400 20 267 9 120

Basidiomycete 42 560 9 300 2 27 1 13

Bipolaris/Drechslera/Curvularia 3 40 5 167

Cladosporium 177 2360 294 9800 169 2253 236 3147

Coprinus/Smuts (Myxomycete) 7 93 2 67 1 13

Epicoccum/Stemphyllium 2 27

Fusarium 1 13

Pithomyces 3 40 1 13

Pollen 16 213 8 267 5 67 2 27

Torula 6 80 2 67 3 40 1 13

Total Fungi & Pollen 323 4307 588 19600 352 4693 552 7360

Sample Volume (L) 75 30 75 75

Background Dust 1-3% 15-20% 3-5% 10-15%
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