Purpose
[bookmark: _Toc520882078][bookmark: _Toc352846472]Although exercise participants will be encouraged not to fight the scenario, additional information may be incorporated into the exercise to enhance realism. The Planning Team can use the following information to supplement the exercise, if needed.
Mold
The following peripheral information can be used to support the mold scenario.
Suggested Items for the Room
· Masks to hand out
· Sanitizer and wipes
· Copy of Family and Medical Leave Act (FMLA) forms (or invite Human Resources to attend exercise so they can address questions or give input on employee assistance aspects of this scenario)
Extra Materials
· See attached Mold Report.
· If not utilizing the Mold Report, the article entitled “Health risks of mold in the workplace” provides a short overview on why mold presents a danger. The article can be accessed here: https://www.safetyandhealthmagazine.com/articles/9007-health-risks-of-mold-in-the-workplace
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[image: ]Incorporate these images into the exercise slide deck, as needed.
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Earthquake
The following peripheral information can be used to support the earthquake scenario.
Suggested Items for the Room
· Print a simulated building crack and tape to wall.
· Place simulated debris around the room (e.g., ceiling tiles, overturned trash cans, books). Simulated debris should be placed out of the way to prevent tripping hazards. All debris should be able to readily be returned to original placement.
Extra Materials
Consider playing the following videos:
· Earthquake In an Office - https://www.youtube.com/watch?v=c1F8eIrglUE
· Earthquake in Courthouse - https://www.cnn.com/videos/us/2018/11/30/alaska-earthquake-hide-in-courthouse-nr-vpx.ktva
· Major Earthquake Hits Near Anchorage, Alaska - https://www.nbcnews.com/news/us-news/earthquake-hits-alaska-triggering-tsunami-warning-n942256
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[image: ][image: ]Incorporate these images into the exercise slide deck, as needed.
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Winter Storm
The following peripheral information can be used to support the winter storm scenario.
Suggested Items for the Room
· Place a large branch in the middle of the table.
· When reading the scenario, have the evaluator create a loud crash sound.
Extra Materials
Consider playing the following videos:
· 1999 Ice Storm - https://www.wusa9.com/video/weather/1999-ice-storm/65-8267148
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[image: ][image: ]Incorporate these images into the exercise slide deck, as needed.
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Attachment 1: Mold Report
[bookmark: _GoBack]The following is a sample mold report that can be used to supplement the mold scenario. 

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
image2.jpg




image3.jpg




image4.jpg




image5.jpg




image10.jpg




image11.jpg




image12.jpg




image13.jpg




image14.jpg




image15.jpg




image16.png




image17.jpg
HARVARD

Environmental, Inc.

760 Pulaski Highway
Bear, Delaware 19701
302-326-2333

This is a Test- Exercise
Material Only

State of Delaware — Mold Assessment and Air Sampling

Y

PROJECT: Joseph Jakubowski

Air Quality Division Harvard
Environmental, Inc.

PEPARED FOR: [Date]
HARVARD # 20125





image18.jpg
HARVARD

Environmental, Inc.

760 Pulaski Highway
Bear, Delaware 19701
302-326-2333

TABLE OF CONTENTS

TABLE OF CONTENTS

INTRODUCTION & SUMMARY

BASIS OF REPORT,

AIR-O-CELL® CASSETTE — PRINCIPLE OF OPERATIONS

CONCLUSIONS AND RECOMMENDATIONS

MOLD & HEALTH CONSIDERATIONS

LABORATORY RESULTS — APPENDIX A

GLOSSARY FOR FUNGI AND YEAST — APPENDIX B ..o

DEFINITIONS

REFERENCES

CERTIFICATIONS AND LICENSES .

Harvard Project # - 20125 Page 0




image19.jpg
HARVARD

Environmental, Inc.

760 Pulaski Highway
Bear, Delaware 19701
302-326-2333

INTRODUCTION & SUMMARY

[Name], representing [Organization] retained Harvard Environmental, Inc. to provide a visual
assessment, microbial sampling, analysis and a report of findings associated with a government
office facility located at [Address]. Harvard Environmental, Inc. acted in a disinterested third-party
capacity to enable an unbiased objective review of the work performed.

The purpose of the screening was to assess specific areas for possible airborne microbial.

This report is intended to summarize the activities of the screening and communicate the findings
based on observations in the field and the analytical results associated with the samples collected.

The mold screening process incorporated collection of air samples at various locations within the
interior of the structure. This was performed to evaluate airborne mold concentration in select areas.
The method of analysis for both types of samples collected provides results of microbial presence at a
“genus” level and does not provide evidence of viable organisms or “speciation” of the genus.

It should be noted that this report and recommendations are based upon information available at the
time of visitation. In the event additional information is discovered at the site, Harvard Environmental,
Inc. requests a review of the conditions/data, and if necessary; revision of this report/conclusions in-
light of new information.

Harvard Project # - 20125 Page 1
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BASIS OF REPORT

This report is based on the following:

NOOARON=

Historical information obtained from brief discussions.

Limited visual inspections performed at the time of visitation.

Air sampling to detemrmine the presence of airborne mold spores.

Use of a temperature and humidity direct read meter.

Use of a digital camera to assist in documenting the assessment.

Development of a schematic diagram to approximate the locations of the areas assessed.
Review of laboratory results associated with the sampling performed.

GENERAL DESCRIPTIONS

On [Date], at approximately 8:00 AM, Harvard Environmental, Inc. visited [Address] to perform visual
assessments and sampling.

The structure is located in [City], Delaware and. is represented as an office facility. [Insert brief
building description (ex: 2 story, brick, square footage, ‘ete.)]

Air ventilation servicing the structure is by an unknown number of HVAC systems. The HVAC system
reportedly utilizes roof top units and insulated ductwork. Perimeter heat was not observed.

BACKGROUND INFORMATION

Based on discussions during the site visit, Harvard Environmental understands the following:

2

2.

During the night of [date] and the early morning of [date], a rain event occurred in [City]. As
a result of a clogged roof top unit condensate pan drain, water infiltrated into the building.
Water was observed entering the ceiling of a conference room and from the ceiling of the
hallway outside of conference room. Water was also observed to leak into several data
units.

As a response to the infiltrating water, water was collected into buckets and disposed of.
Wet-dry vacuums and air blowers were utilized to clean the carpets. Fumiture and office
equipment were wiped down and dried.

Harvard Project # - 20125 Page2
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4.

Several ceiling tiles were removed and replaced. Anti-microbial fogging of conference room
No. 260 was requested, but fogging of the room could not be confirmed during Harvard's
site visit.

Several employees worked from home on [date], reportedly due to the ambient conditions
and adverse effects from the water damage. The employees occupy cubicles in an area
adjacent to conference room.

ON SITE OBSERVATIONS

Items listed below were visually noted during the on-site visitation. Some items are supplemented with
a “Photo Log” included after this section of the report.

2

On [date], Harvard's representative performed an initial site visit. Several ceiling tiles appeared
stained. Some suspect microbial growth was observed. Mild odors were observed that may be
related to problematic moisture issues.

Harvard performed an additional site visit on [Date]. The site visit was performed with a
representative from the office.

Cleaning of the conference room appeared to be ongoing. Debris and dirt were observed on
the carpet. The carpet generally appeared to be dry. Staining of the several chairs was
observed.

Several ceiling tiles appeared to have been recently replaced, but stained ceiling tiles were still
present. In general, the stained ceiling tiles appeared dry with the exception of a two stained
tiles adjacent to the existing fluarescent lights.

Harvard and customer representatives removed the wet tile adjacent to the fluorescent light
located closest to room and observed water dripping onto the ceiling tile from a chilled water
elbow pipe. The insulation for the chilled water line appeared to be saturated. Suspect
microbial growth was observed on the top corner of one of the ceiling tiles, covering an area
approximately [number] square inches.

The cubicle area and office rooms generally appeared to be mildly unclean, and some suspect
microbial growth was observed in these areas.

In conference room, office rooms, and in the cubicle area, some odors were observed that
may be related to problematic moisture issues.

Harvard Project # - 20125 Page3
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PHOTO LOG

Photo 1: Conference room
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Photo 2: Hallway outside of conference room.
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Photo 3: conference room.

‘Photo 4: Capet in conference room
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Photo 5: Suspect microbial growth on ceiling tile in conference room

Photo 6: Wet ceiling tile in conference room
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: 3 ||
Photo 7: Hallway outside of conference room
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AIR SAMPLING

A total of five air samples were collected.

Three air samples were collected within the interior of the ASOPT333. Two additional samples were
collected at the exterior of the ASOPT3333 to establish ambient exterior microbial backgrounds.

1. Interior - SP092118-01 - Cubicle area
Temperature = 72.1°F Relative Humidity = 57.0%

2. Interior - SP092118-02 — Hallway outside of conference room
Temperature = 72.0° F Relative Humidity = 57.2%

3. Interior - SP092118-03 - Office room
Temperature = 71.0° F Relative Humidity = 57.7%

4. Exterior - SP092118-04 - North of main entrance
Temperature = 77.1°F Relative Humidity = 64.1%

5. Exterior - SP092118-05 — North of Building
Temperature = 76.8° F Relative Humidity = 66.8%

The exterior samples were collected to enable effective interpretation of comparison of indoor microbial
concentrations to concentrations which would be found on the exterior of the building at the time of
sampling.

All collected samples were submitted to an independent laboratory for microbiological identification and
quantification.

It should be noted that type of air sample collected only provides “Genus” level microbial identification.
Speciation of the organism sometimes can be performed however, confidence levels in exact
speciation is low and therefore often not performed.

AIR SAMPLING TECHNIQUE

Air samples were collected to identify the type and number of viable/nonviable organisms suspended
in the air. Samples collected utilized “Air-O-Cell® cassettes in line with a vacuum pump. A fixed
volume of air was pulled through the cassette enabling airbome suspended particles to be deposited
on an adherent slide.

The cassette is designed to operate at a recommended flow rate of 15 liters per minute. Lower flow
rates result in a loss of some spores and the accumulation of other spores in a non-uniform manner.
Higher flow rates may result in damaging spores collected on the media

Harvard Project # - 20125 Paged
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Calibration of the vacuum pump was performed utilizing a secondary calibration device (rotameter)
and a representative sampling media (Air-O-Cell® cassette) placed in line.

In general, sampling time is dependent on the density of particulate in the environment. Caution was
provided to assess potentials of overloading and to minimize the debris rating of the sample.

Prior to sampling, the pump utilized in the collection process was calibrated at 15 liters per minute. The
retaining tape seal covering Air-O-Cell®inlet and outlet ports were then removed. The outlet port of the
cassette was then connected to the pump via standard %" PVC tubing.

The pump was then started and sample collection was performed for a period of time based on the
environmental conditions previously described.

After completing the sample collection, the Air-O-Cell® cassette was then removed from the tubing, and
reseal with the original tape. The sample was then labeled with a unique identifier.

A Chain of Custody (COC), was incorporated into the documentation process which detailed the client
name and information, project name or number, sample #, description of area, and volume of air
collected across the cassette.

To reduce shipping damage, the Air-O-Cell® cassettes were placed in a corrugated box to ensure safe
arrival at the laboratory.

AIR-O-CELL® CASSETTE — PRINCIPLE OF OPERATIONS

The Air-O-Cell® operates on the well-established principle of inertial impaction. Particles in the air stream
are accelerated as they approach the tapered inlet opening and drawn through a small slit aimed directly
at a glass slide.

This glass slide contains a sticky and optically clear sampling media which can permanently collect and
hold particles. As the particles come through the slit, the air velocity forces the particles to impact into
the sampling media, while the air stream makes a sharp 90°turn and proceeds around the slide and out
ofthe cassette.

Harvard Project # - 20125 Page 10




image29.jpg
HARVARD

Environmental, Inc.

760 Pulaski Highway
Bear, Delaware 19701
302-326-2333

The air flow path through the Air-O-Cell® cassette is illustrated below in Figure 1.

Figure 1

AIR FLOW PATH OF THE Air-0-Cell®

air flow into cassette

Uﬂ a é sample sit U’l—-l
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%ﬁ="‘ )

glass siide

lateral view

3 )|
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CONCLUSIONS AND RECOMMENDATIONS

This report is based on current available data. The conclusions and recommendation provided are
based on a single visitation to the office facility and data presented within the report. Other conditions
may exists within the office facility which were not identified in the field. Any questions regarding the
findings of these investigations should be directed exclusively to Harvard Environmental, Inc. at 302-
326-2333.

1.

3

Air samples were collected on the interior and exterior. The interior samples were compared
against the exterior samples to act as a guide regarding mold type and concentration within the
interior of the building.

In general, the interior samples were of similar mold types with higher concentrations as

those found outside the building. Even lower concentration of mold may produce an
adverse health affect to individuals which are immune compromised.

Harvard Environmental representative found the area of assessment to be generally unclean ,
including the debris located on the carpet in conference room and other areas, along with the
wet ceiling tiles with suspect microbial growth.

Current microbial growth represents an extreme health risk. Harvard Environmental, Inc.
recommends immediate relocation of all staff and remediation steps be taken to clean

and remove all microbial growth. Additional inspection should take place 30 days after
remediation occurs to insure no additional growth prior to re-habitation of the office
location.

Wet ceiling tiles or ceiling tiles with suspect microbial growth should be disposed of.
Additionally, the source of the water and saturated insulation observed should be identified and
repaired. Moisture can be the mechanism for mold growth.

There are numerous items that can be performed to prevent mold growth in the future.

a. Inthe event of a moisture releasefintrusion episode, areas impacted should be cleaned
and dry within 24 to 48 hours of the event.

b. Use of a HEPA filtered vacuum cleaner is recommended for normal routine cleaning of
the structure. This type of maintenance cleaning filtered system filter will assist in
lowering airborne particulate within the house overtime.

¢. Routine cleaning of furnishings is recommended. Common dust can be an allergy and
asthma trigger. Cleaning of cushioned fumishings within the structure should be

Harvard Project # - 20125 Page 12
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performed routinely utilizing the HEPA filtered vacuum. Cushions are known to harbor
mites and other types of nuisance particulates which may trigger a response from
sensitive individuals,

d. Cleaning, maintenance and bag changing of any HEPA vacuum should be performed
outside the building and away from source of entry that may introduce collected
particulate back into the building,

e. Have the HVAC system inspected annually by a professional to ascertain the unit is
operating properly and the HVAC air conveyance system is clean.

f.  Maintain low indoor humidity below 60% relative humidity (RH), and if possible, ideally
between 30 and 50%.

Harvard Project # - 20125 Page 13
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MOLD & HEALTH CONSIDERATIONS

After pollens, molds are the leading cause of outdoor airborne allergies, which can recur year-round.
Some of the most common symptoms of those sensitive to molds include nasal stuffiness, eye imitation,
wheezing, cold and flu-like symptoms, rashes, conjunctivitis, inability to concentrate, and fatigue. Mold
exposure has also been associated with asthma onset. Symptoms usually disappear when the mold is
removed. However, under certain conditions, exposure to mold can cause serious health problems.
Some people with chronic ilinesses, such as obstructive lung disease, for example, may develop mold
infections in their lungs.

Some molds are toxic, producing chemicals called "mycotoxins,” which in large doses may affect human
health, usually by causing allergy-like symptoms such as watery eyes or eye irritation, runny nose and
sheezing or nasal congestion, wheezing and difficulty breathing, aggravation of asthma, coughing,
itching, or rashes.

Other health problems that have been linked to mold exposure involve the odors produced by mold
“volatiles" during the degradation of substrates. These have been discovered to iritate mucous
membranes, and they have been associated with a number of symptoms—from headaches and nausea
to fatigue—in individuals exposed to them. For those suffering from multiple chemical sensitivities, the
simple presence of these microbial volatile organic compounds (MVOCs) can trigger a reaction just as
strong and serious as exposure to chemical VOCs.

Fungi or microorganisms related to them may cause other health problems similar to allergy. Some kinds
of Aspergillus especially may cause several different illnesses, including both infections and allergy.
These fungi may lodge in the airways or a distant part of the lung and grow until they form a compact
sphere known as a "fungus ball." In people with lung damage or serious underlying illnesses, Aspergillus
may grasp the opportunity to invade and actually infect the lungs or the whole body.

In some individuals, exposure to these fungi can also lead to asthma or to an illness known as "allergic
bronchopulmonary aspergillosis." This latter condition, which occurs occasionally in people with asthma,
is characterized by wheezing, low-grade fever, and coughing up of brown-flecked masses or mucous
plugs. Skin testing, blood tests, x-rays, and examination of the sputum for fungi can help establish the
diagnosis. Inhalation of spores from fungus-like bacteria, called "actinomycetes," and from mold can
cause a lung disease called "hypersensitivity pneumonitis.” This condition is often associated with
specific occupations. For example, farmer’s lung disease results from inhaling spores growing in moldy
hay and grains in silos. Occasionally, "hypersensitivity pneumonitis” develops in people who live or work
where an air conditioning or a humidifying unit that is contaminated with these spores emits them.

The symptoms of "hypersensitivity pneumonitis” may resemble those of a bacterial or viral infection such
as the flu. Bouts of chills, fever, weakness, muscle pains, cough, and shortness of breath develop 4 to
8 hours after exposure to the offending organism. The symptoms gradually disappear when the source
of exposure is removed and the area properly ventilated. If it is not removed, workers having to be in
those contaminated areas must wear a protective mask with a filter capable of removing spores or
change jobs. If "hypersensitivity pneumonitis” is allowed to progress, it can lead to serious heart and
lung problems.
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Also, air with a high concentration of fungal spores of a number of different types of molds may contain
toxins that, when breathed over a long period of time, may result in a kind of poisoning. Stachybotrys, a
mold that is commonly found on wet cellulose products (for example, drywall) and is causing growing
concern among physicians, is one of these molds. In one recent study, it was linked to lung bleeding in
infants. This mold has also been linked to sudden infant death syndrome and to central nervous system
symptoms such as personality changes, sleep disorders, and memory loss.
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LABORATORY RESULTS — APPENDIX A
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N\ Acrobiology
=
\ ASSOCIATES,

Laboratory

INCORPORATED
Expertise Since 1997

Certificate of Analysis
AIHA-LAP EMLAP# 102747

Date Collected: [Date]
Date Received: [date]
Date Analyzed: [Date]
Date Reported: [Date]

Harvard Environmental
760 Pulaski Highway
Bear, Delaware 19701

Project. [Organziation Name] Project ID: 18035548 Page
Condition of Sample(s) Upon Receipt: 10f4
Acceptable
1054 Spore Trap Analysis: SOP 3.8
Client Sample Number SP092118-01 SP092118-04
Sample Location CUBICLES EXT 1/ENT
Sample Volume (L) 75 75
Lab Sample Number 18035548-001 18035548-004
Spore Identification Raw Ct spr/im?® % Ttl | In/Out |[Raw Ct spr/m*® % Ttl | In/Out
Alternaria - - - - 1 13 2 -
ascospores 1 53 33 1/6 23 307 41 -
basidiospores 2 107 67 11 11 147 20 -
Cercospora - - - - 3 40 5 -
Cladosporium - - - - 11 147 20 -
Drechslera/Bipolaris group - - - - 1 13 2 -
Epicoccum - - - - 1 13 2 -
Nigrospora - - - - 1 53 7 -
Smuts,Periconia,Myxomycetes - - - - i) 13 2 -
Debris Rating 3 Debris Rating 3
Analytical Sensitivity Analytical Sensitivity: 13 spr/m* Analytical Sensitivity: 13 spr/m®
Comments
Total *See Footnotes 3 | 160 |~100%| 1/5 | 53 | 747 |~100%| -
Client Sample Number SP092118-02 SP092118-04
Sample Location CONF HALL EXT 1/ENT
Sample Volume (L) 75 75
Lab Sample Number 18035548-002 18035548-004
Spore Identification Raw Ct spr/m? % Ttl | In/Out [Raw Ct spr/m?® % Ttl | In/Out
Alternaria - - - - 1 13 2 -
ascospores 1 53 50 1/6 23 307 41 -
basidiospores - - - - 11 147 20 -
Cercospora - - - - 3 40 5 -
Cladosporium 1 53 50 13 11 147 20 -
Drechslera/Bipolaris group - - - - 1 13 2 -
Epicoccum - - - - 1 13 2 -
Nigrospora - - - - 1 53 7 -
Smuts,Periconia,Myxomycetes - - - - 1 13 2 -
Debris Rating 3 Debris Rating 3
Analytical Sensitivity Analytical Sensitivity: 13 spr/m*® Analytical Sensitivity: 13 spr/m®
Comments
Total *See Footnotes 2 | 107 |~100%| 177 | 53 | 747 |~100%| -
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Project ID: 18035548 Page

Harvard Environmental 20f4
760 Pulaski Highway
Bear, Delaware 19701
Client Sample Number SP092118-03 SP092118-04
Sample Location RM 254 EXT 1/ENT
Sample Volume (L) 75 75
Lab Sample Number 18035548-003 18035548-004
Spore Identification Raw Ct spr/m?® % Ttl | In/Out |[Raw Ct spr/m*® % Ttl | In/Out
Alternaria - - - - 1 13 2 -
ascospores - - - - 23 307 41 -
basidiospores - - - - 11 147 20 -
Cercospora - - - - 3 40 5 -
Cladosporium 2 107 67 11 11 147 20 -
Drechslera/Bipolaris group - - - - 1 13 2 -
Epicoccum - - - - 1 13 2 -
Nigrospora - - - - 1 53 7 -
Smuts,Periconia,Myxomycetes 1 53 33 41 1 13 2 -
Debris Rating 3 Debris Rating 3
Analytical Sensitivity Analytical Sensitivity: 13 spr/im?® Analytical Sensitivity: 13 spr/m*
Comments
Total *See Footnotes 3 160 [~100%| 1/5 | 53 747 |~100%| -
Client Sample Number SP092118-01 SP092118-05
Sample Location CUBICLES EXT 2 NORTH
Sample Volume (L) 75 75
Lab Sample Number 18035548-001 18035548-005
Spore Identification Raw Ct spr/im?® % Til | In/Out |[Raw Ct spr/m?® % Ttl | In/Out
Alternaria - - - - 1 53 1 -
ascospores 1 53 33 1120 20 1067 20 -
basidiospores 2 107 67 1/8 16 853 16 -
Cercospora - - - - 4 213 4 -
Cladosporium - - - - 57 3040 58 -
Nigrospora - - - - 1 53 1 -
Debris Rating 3 Debris Rating 3
Analytical Sensitivity Analytical Sensitivity: 13 spr/m*® Analytical Sensitivity: 13 spr/m®
Comments
Total *See Footnotes 3 | 160 |~100%| 1/33 | 99 | 5280  |~100%| -
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Project ID: 18035548 Page
Harvard Environmental 3of4
760 Pulaski Highway
Bear, Delaware 19701
Client Sample Number SP092118-02 SP092118-05
Sample Location CONF HALL EXT 2 NORTH
Sample Volume (L) 75 75
Lab Sample Number 18035548-002 18035548-005
Spore Identification Raw Ct spr/m*® % Tt | In/Out |Raw Ct spr/m® % Tt | In/Out
Alternaria - - - - 1 53 1 -
ascospores 1 53 50 1/20 20 1067 20 -
basidiospores - - - - 16 853 16 -
Cercospora - - - - 4 213 4 -
Cladosporium 1 53 50 1157 57 3040 58 -
Nigrospora - - - - 1 53 1 -

Debris Rating 3

Debris Rating 3

Analytical Sensitivity

Analytical Sensitivity: 13 spr/im*®

Analytical Sensitivity: 13 spr/m®

Comments
Total *See Footnotes 2 | 107 |~100%| 1/50 | 99 | 5280  |~100%| -
Client Sample Number SP092118-03 SP092118-05
Sample Location RM 254 EXT 2 NORTH
Sample Volume (L) 75 75
Lab Sample Number 18035548-003 18035548-005
Spore Identification Raw Ct spr/m?® % Ttl | In/Out |[Raw Ct spr/m*® % Ttl | In/Out
Alternaria - - - - 1 53 1 -
ascospores - - - - 20 1067 20 -
basidiospores - - - - 16 853 16 -
Cercospora - - - - 4 213 4 -
Cladosporium 2 107 67 1/29 57 3040 58 -
Nigrospora - - - - 1 53 1 -
Smuts,Periconia,Myxomycetes 1 53 33 - - - - -
Debris Rating 3 Debris Rating 3
Analytical Sensitivity Analytical Sensitivity: 13 spr/m*® Analytical Sensitivity: 13 spr/m®

Comments

Total *See Footnotes

160 [~100%| 1/33

99 | 5280  [~100%| -
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Footnotes and Additional Report Information
Debris Rating Table

1 |Minimal (<5%) particulate present Reported values are minimally affected by particulate load.

5 5% to 25% of the trace occluded with Negative bias is expected. The degree of bias increases directly with the percent
particulate ofthe trace that is occluded.

3 26% to 75% of the trace occluded with Negative bias is expected. The degree of bias increases directly with the percent
particulate ofthe trace that is occluded.

" 75% to 90% of the trace occluded with Negative bias is expected. The degree of bias increases directly with the percent
particulate ofthe trace that is occluded.
Greater than 90% of the trace occluded with Quantification not posglble_dueto large negative bias. A new sample shou_ld be

5 particulate collected at a shorter time interval or other measures taken to reduce particulate

load.

1. Penicillium/aspergillus group spores are characterized by their small size, round to ovoid shape, being unicellular, and usually colorless to lightly pigmented
There are numerous genera of fungi whose spore morphology is similar to that of the Penicilliim/Aspergillus type. Two common examples would be
Paecilomyces and Acremonium. Although the majority of spores placed in this group are Penicillium, Aspergillus, or a combination of both. Keep in mind that
these are not the only two possibilities

2. Ascospores are sexually produced fungal spores formed within an ascus. An ascus fs a sac-like structure designed to discharge the ascospores into the
environment, e.g. Ascobolus.

3. Basidiospores are typically blown indoors from outdoors and rarely have anindoor source. However, in certain situations a high basidiospore count indoors
may be indicative of awood decay problem or wet soil

4. The colorless group contains colorless spores which were uridentifiable to a specific genus. Examples of this group include Acremonium, Aphanocladium,
Beauveria, Chrysosporium, Engyodontium microconidia, yeast, some arthrospores, as well as many others

5. Hyphae are the vegetative mode of fungi. Hyphal elements are fragments of individual Hyphae. They can break apart and become airborne much like spores
and are potentially allergenic. &mass of hyphal elemerts is terfmed the mycelium. Hyphae in high concentration may be indicative of colonization

6. Dash (-} in this report, under raw court column means ot detected (NDJ; otherwise ot applicable’ (NA)

7. The positive-hole correction factor is @ statistical tool which calculates a probable count from the raw count, taking into consideration that multiple particles
can impact on the same hole; for this reason the sum of the calculated counts may be less than the positive hole corrected total

8. Due to rounding totals may not equal 100%
9. Analytical Sensitivity for each spores is different for Non-viable sample when the spores are read at different percentage. Analytical Sensitivity is calculated
as spr/m? divided by raw count. spr/m3 = raw counts x (100/ % read)x (1000/Sample volume). If Analytical Sensitivity is 13 spr/m3 at 100% read, Analytical

Sensitivity at 50% read would be 27 sprin3, which is 2 times higher. Analytical Sensitivity provided on the report is based on an assumed 100% of the trace
being analyzed

10. Minimum Reporting Limits (MRL) for BULKS, DUSTS, SWABS, and WATER samples are a calculation based on the sample size and the dilution plate on
which the organism was counted. Results are a compilation of counts taken from multiple dilutions and multiple medias. This means that every genus of fungi or
bacteria recovered can be counted on the plate on which it is best represented

11. If the final quartitative result is corrected for contamination based on the blank, the blank correction is stated in the sample comments section of the report
12. The results in this report are related to this project and these samples only.
13. For samples with an air volume of < 100L, the number of significant figures in the result should be considered (2) two. For samples with air volumes

between 100-999L, the number of significant figures in the result should considered (3)three. For example, a sample with a result of 55,443 spr/m3 from a 75L
sample using sigrificant figures should be considered 55,000. The same result of 55,443 from a 150L sample using sigrificant figures should be considered

55,400 sprim?
14. If the In/Out ratio is greater than 100 times it is indicated >100/1, rather than showing the real value
Terminology Used in Direct Exam Reporting

Conidiophores are a type of modified hyphae from which spores are born. When seen on a surface sample in moderate to numerous
concentrations they may be indicative of fungal growth.

Sy STRluiap
Suzanne S. Blevins, B.S., SM (ASCP)
Laboratory Director

2018 Aerobiology Laboratory Assodiates, Inc. All rights reserved
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GLOSSARY FOR FUNGI AND YEAST — APPENDIX B

Alternaria (Hyphomycetes)

A common saprobe found on decaying wood, decaying plants, food, scil, and outdoor air. Some
species are plant pathogens. Indoors, it can be found in house dust, carpets, damp areas around
showers and window frames, and anywhere condensation occurs. Because of its abundance and
ubiquity, Alternaria is one of the most important fungal allergens and is recognized as the chief fungal
cause of hay fever. Infection is extremely rare.

Ascomycetes

Constitutes the largest class of fungi characterized by the production of sexual spores in structures
called asci. This includes plant pathogens, saprobes, and decomposers. With a few exceptions, most
Ascomycetes do not grow in buildings and are seldom agents of wood rot. Ascomycetes are the
perfect stages of molds like Aspergillus and Penicillium. At high levels, Ascomycetes spores may
cause allergies. Since most Ascomycetes are plant pathogens, ascospores are common during the
growing season of plants and rare during winter, such as those of the Ascomycetes genera: Daldinia,
Hypoxylon, Paraphaeosphaeria, Phaeosphaeria, and Leptosphaeria.

Ascospores
Sexual spores produced by Ascomycetes.

Basidiomycetes

A class of fungi characterized by spores formed on basidia. Includes the mushrooms, toadstools,
boletes, wood bracket fungi, and puffballs. Some species are edible, such as Agaricus bisporus, the
commercially cultivated mushroom. A few species cause wood brown rot, white rot, and dry rot in
buildings.

Basidiospores
Sexual spores produced by Basidiomycetes.

Bipolaris (Hyphomycetes)

A common saprobe and plant pathogen frequently isolated from plant debris and soil. Itis alsoa
common cause of leaf spot on golf course turf. A few species are capable of causing disease in
humans.

Cercospora (Hyphomycetes)
Teleomorph: Mycosphaerellaceae Widespread plant pathogens that cause leaf spot on many plants.

Cladosporium (Hyphomycetes)

Teleomorph: Mycosphaerella (Ascomycetes) Widely distributed as plant pathogens and saprobes. It
is the most frequently found fungus in outdoor air. Indoors, it usually occurs at low concentrations in
damp or humid areas, but may be found in high concentrations in water-damaged building materials.
Its ability to sporulate heavily and to get airborne makes it an important fungal allergen. Frequently
isolated as a contaminant in foods. Only occasionally associated with disease in humans; one species
can cause chronic subcutaneous infection.
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Dreschlera (Hyphomycetes)
Mostly plant pathogens that cause leaf spot, seedling blight, leaf stripe, or net.

Epicoccum (Hyphomycetes)

A cosmopolitan saprobe isolated from air, scil, grain, seeds, textiles, paper products, and food
materials. Can be a plant pathogen, and is a common cause of leaf spots of various plants. Can be
found in indoor environments, where it can grow under conditions of low humidity. It is a known
allergen, and is occasionally isolated from human skin and sputum.

Monodictys (Hyphomycetes)
Found on dead wood, stem, tree bark, damp linoleum, and paper. Isolated from soil and air.

Myxomycetes

Popularly called slime molds. These are not true fungi taxonomically. Some species are found in the
soil, in decaying wood, or other organic matter, where they produce structures full of powdery resting
spores.

Nigrospora (Hyphomycetes)
Some species are common on plants, particularly in the tropics. Occasionally isolated from soil, air,
and foodstuffs.

Periconia
A widespread outdoor fungus commonly found on stalks of grasses, herbaceous stems, dead leaves
or leaf spots. They are found on sail, blackened and dead plants, and are associated with other fungi.

Smuts (Teliomycetes)
Obligate parasites and pathogens of plants that cause smut on various plant parts such as Silene
anthers, corn kernels, onion bulbs, and rice grains.

Smuts (Basidiomycota - Order Ustilaginales)

A group of about 1,000 species of pathogens that parasitise flowering plants - most commonly the
grass family (Gramineae) and the sedge family (Cyperaceae). They are termed smut fungi because
they produce a mass of black, powdery spores (teliospores) that often develop in place of the grain in
cereal crops or in place of other organs such as the anthers of some flowering plants (e.g. wild plant
Silene alba).
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DEFINITIONS

Allergen/allergenic

An allergen is an antigen, principally a protein, which can elicit symptoms of allergic disease in a
previously sensitized individual. This antigen is specifically recognized by the individual's immune
system, with subsequent development of specific antibody and/or cell mediated immunity. Fungi can
elicit an allergic reaction ranging from mild to severe, anywhere from a stuffy nose, through hay fever
and asthma to pneumonitis. In most cases, the physical condition of the host, the amount of allergen the
host is exposed to (spores, fungal hyphae, dust, pollen, etc.) and the degree of sensitization of the
individual determines the severity of the reaction. In general, common environmental or indoor air
contaminating fungi most often affect humans as irritants that elicit an immune response that we
generally associate with allergies (hypersensitivity).

Anamorph
The imperfect stage or asexual state of the fungus produced by mitosis.

Colony
An individual fungal growth on an agar culture plate or natural/manufactured substrate, when the fungus
has grown sufficiently to be readily seen with a hand lens or low-power microscope.

Conidia (conidium, singular)
Asexual non-motile spores.

Conidiophore
The specialized hypha or cell on which conidia are produced.

Hyphae (singular hypha)
The individual filament or thread that make up a fungus.

Hyphal Fragment
A portion of the fungal mycelium that does not have any spores or other diagnostic fungal structures,
and therefore, could not be identified.

Immunocompromised
Incapable of developing a normal immune response, usually as a result of disease (lupus, HIV),
malnutrition, or immunosuppressive therapy (chemotherapy, corticosteroids).

Mycotoxin
Secondary metabolites produced by fungi, which are toxic to human and animals in small quantities.
Production of a specific mycotoxin tends to be genus-, species-, or even strain-specific.

No Mold Detected
This result indicates that spores, hyphae, or any fungal structures were not observed from the sample.

Harvard Project # - 20125 Page 19




image42.jpg
HARVARD

Environmental, Inc.

760 Pulaski Highway
Bear, Delaware 19701
302-326-2333

Parasite

An organism that requires a living host to survive. It lives in or on the host and derives nutrients or other
substances from the host. Itis generally not able to live saprophytically, and it may often cause extensive
damage to the host.

Pathogen
An organism that can cause a disease on ancther living organism.

Saprobe
A fungus that feeds by external digestion of dead organic matter, and usually has the ability to adapt
rapidly on the substrate.

Spore
An individual reproductive body or propagule of fungi, similar to a seed of plant.

Spore-producing structures
Fungal parts involved in spore production such as hyphae, conidiophores, phialides, and fruiting bodies,
among others.

Teleomorph
The perfect stage or sexual state of the fungus involved in producing meiotic or sexual spores.

Xerophilic
Able to grow under dry conditions
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CERTIFICATIONS AND LICENSES

® AIHA

=3
N oy Aecrodtaton
T o 28

AIHA Laboratory Accreditation Programs, LLC

acknowledges that

Aerobiology Laboratory Associates, Ine.
43760 Trade Center Place, Suite 100, Dulles, VA 20166
Laboratory ID: 102977
along withall premises from which key acivtis a performed, as lsted above, has fulfile the f&quitéments of the AUHA aboratory Accreditation
Programs (ATHA-LAP), LLC accreditaon o the ISOTEC 17025.2005 intcrational standard, General Requirement or the Competence of Tesing
and Calibration Laboratories in the fllowing

LABORATORY ACCREDITATION PROGRAMS

INDUSTRIAL HYGI Acreditaiion Expires:
ENVIRONMENTAL LEAD Acereditation Expires:
ENVIRONMENTAL MICROBIOLOGY  Accreditation Expifes: December 01, 2018
Accreditation Expires
Accreditation Expires:

Specific Field(s) of Testing (FoT)Method(s) wihin cach Accrediation Progsii for Which the sbove named laboratory mainiains acerediation is
outlined an the attached Scope of Accreditation. Confinucd aceieditation 1 Contingent upon successful on-going compliance with ISOIEC
170252005 and AIHA-LAP, LLC requirements. This ertifcae i nol valid without the atached Scope of Accreditation. Please teview the AIHA-
LAP,LLC website (s ailwacsredicdiabs org)forthe st curtent Scape.

i Therst O Morion
erson, Analytical Accreditaion Board, Managing Director, AIHA Laboratory Accreditation Programs, LLC

Date lssued: 117302016
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