Does Cleaning

Mold From

Work?

LLarge project provides the answer.

here is considerable confusion in

the minds of restoration profession-

als regarding the proper approach to
carpets that are part of a water loss where
visible fungal growth is present. While it
is the practice of many organizations to
clean carpets subjected to Category 3 wa-
ter loss, despite the potential for sickness
from biological contamination in the
water that is extracted prior to cleaning,
there is greater hesitation in addressing
wet carpet with visible colonies of fungus.
Part of this hesitation lies in the nagging
concern that standard cleaning protocols
for carpets may not be removing all the
fungal organisms. Unless the mold is
properly removed, the restoration con-
tractor is failing in their duty to return
the structure to a pre-loss condition.

Real World Test
In the fall of 2018, an opportunity to
evaluate the effectiveness of carpet clean-
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ing procedures and chemistry for fungal
contamination situations became avail-
able to Wonder Makers Environmen-
tal. One of our clients had a good-sized
office building (approximately 14,000
square feet) that was dormant as they
awaited a new tenant. The maintenance
staff checked the building on a monthly
basis to make sure no problems arose and
were surprised in September when they
entered and were immediately assaulted
with a dank, musty odor. Moving from
the tiled vestibule to the main part of the
structure revealed the source of the odor:
fungal growth on the carpet in virtually
every part of the building.

Since mold contamination is the
symptom, the maintenance crew began
looking for the cause; some source of
water intrusion or high humidity. Soon,
they were walking on squishy carpet and
following the water trail back to a water
heater closet. Although the review sched-
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ule confirmed the leak was less than 30
days old, conditions in the building sug-
gested the water heater had been mal-
functioning for weeks.

Images one through five provide some
representative images of the condition of
the building with one of the most ob-
vious signs that water had been coming
out of the heater for quite some time: the
presence of mushrooms growing from
the carpet. The main lobby shown in fig-
ures one and two had the most fungal
colonies as well as the colonies that were
largest in size. Many of the fungal colo-
nies on the carpet throughout the build-
ing showed various colors, but laborato-
ry analysis indicated they were primarily
Aspergillus/Penicillium-like molds.

Initial Assessment

After conducting a general survey of the
structure and shutting off the source to
the water heater, the decision was made
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to have a professional assessment of the
situation conducted. In addition to a vi-
sual review, both representative air and
surface samples were collected in order
to form the basis for a scope of work.

At first glance, the results of the spore
trap air samples were not that “bad”. The
indoor fungal levels were all lower than
the comparison outdoor sample. How-
ever, a deeper review told the real story.

The high outdoor spore level was typi-
cal for the location and the season with
nearly 90 percent of the recovered mold
spores identified as ascospores, basid-
iospores, and Cladosporium. The mold
most prevalent on the carpet, Aspergil-
lius/Penicillium-like spores, accounted
for less than 5 percent of the outside
spore load. In contrast, the percentage of
Aspergillius/Penicillium-like spores found

on the interior sample ranged from 10 to
51 percent of the total. These high per-
centages in the air samples were an ob-
vious reflection of the presence of those
types of molds on the floor.

The extent of mold on the carpet re-
sulted in the laboratory classifying the
contamination as “Category 57, their
most serious rating. The analysis sheet
also noted that the floor sample, which
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was collected with a Bio-Tape, contained
fungal material estimated at an astound-
ing 90-99 percent of the sample constit-
uents. It further indicated that 50 per-
cent of the fungal materials were spores
of Aspergillius/Penicillium-like molds and
the other 50 percent were hyphal mate-
rial. Overall, a very high level of spore
producing structures was observed.

The good news in the situation was
the fact that the carpet is a commer-
cial grade with no natural fibers glued
directly to the concrete slab. The small
area of carpet around the water heater
that was soaked and supporting mush-
room growth was slated to be removed
as part of the mold remediation of the
mechanical closet. But, that amounted
to only 500 square feet, with the rest
of the carpet supporting mold growth
due to elevated levels of humidity in

the building.

The Remediation Approach
All of this data led to the decision to
clean the majority of the carpet rather

than remove it. Nevertheless, the clean-
ing had to be conducted as a mold reme-
diation project to guarantee the safety of
the remediation crew and to ensure the
carpet was returned to a “pre-loss con-
dition”. Given that approach, the well-
respected mold remediation method of
“HEPA sandwich” cleaning was adopted
into the project work procedures (HEPA
sandwich refers to a three-step cleaning
process with wet cleaning “sandwiched”
between two thorough cleanings with a
HEPA-filtered vacuum).

The work procedures indicated that
the initial HEPA vacuuming of the
carpet should be conducted by indi-
viduals trained in mold remediation
procedures and with the individuals
utilizing appropriate personal protec-
tive equipment. Protective body cover-
ing, gloves, and respiratory protection
with an N-100 filtering face piece were
laid out as the minimum safety gear.
The carpet cleaning also involved the
removal of all unnecessary materials
from the areas to be cleaned; especially

the debris in some of the offices and
hallways.

Since HEPA vacuuming with overlap-
ping strokes of the vacuum floor tool
was designated as the initial response
to the mold, the work procedures were
adamant that nzo beater bar or other at-
tachments that create substantial agita-
tion would be used. Following the ini-
tial vacuuming, hot water extraction of
the previously vacuumed carpet using
an EPA-registered antimicrobial specifi-
cally designed for carpet cleaning was re-
quired. Use of a truck mount system was
strongly recommended in order to apply
hotter water and greater extraction suc-
tion to the carpet than what is normally
provided by portable units.

The third piece of the sandwich in-
volved quick drying of the cleaned car-
pets through the use of dehumidifiers,
HEPA filtered negative air machines set
up to run as air scrubbers, and floor fans.
A second HEPA vacuuming of the car-
pets once they were confirmed to be dry
was also conducted.
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Product Selection

Finding an EPA-registered antimicrobial
specifically designed for carpet cleaning
that would work effectively on mold
was tricky. After reviewing a presenta-
tion by three professors at Georgia State
University entitled “Cleaning-Sanitizing
of Carpet Tile: Protocol Development
and Health Perspectives”, a decision was
made to utilize a two-part cleaner called
Bio-Oxygen Carpet Cleaner manufac-
tured by Artemis Bio-Solutions Inc.*
Figure 6 shows the results from one of
the tests conducted using that product
which indicates no microbial growth oc-
curred following the cleaning.

The building owner turned execution
of the work procedures over to a local
SERVPRO franchise. Figure 7 shows
the key step in the middle of the HEPA
sandwich underway. Note the HEPA air
scrubber operating in place to both col-
lect airborne spores that may have been
liberated by the hot water extraction and
to provide a source of air movement to
accelerate the drying of the carpet.

Impressive Results

Once the carpet cleaning was finished,
the cleaned areas were subjected to a
detailed visual inspection. Seven of the

eight areas were exceptionally clean and
sampling of those sections of the build-
ing was done. One of the areas failed
the visual review, but not because of the
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cleaning protocol. The workers conduct-
ing the remediation in the negative pres-
sure enclosure used an inside hallway
for access; their foot traffic on the newly
cleaned carpet forced a re-cleaning of
that section of the building.

Figures 8 and 9 are photos of the
post remediation sampling. Once again
both spore trap air samples and Bio-
Tape surface sample were collected fol-
lowing the visual inspection. The spore
trap samples were taken at floor level
rather than the normal breathing zone
height in order to create a worst case
scenario in regards to the carpet clean-
ing. In the main lobby, the area most
heavily impacted with carpet mold,
the air sample results went from 6,028
spores per cubic meter of air (s/m’)
with 5,500 Of those being Aspergillius/
Penicillium-like spores to 48 total s/m?
with zero Aspergillius/Penicillium-like
spores. The surface sample results were
equally as impressive.

While this is only a single case study,
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the approach taken and the information
collected should serve as a clear indica-
tion that mold contaminated carpets can
be successfully cleaned. The key lessons
of using personal protective equipment
for workers involved in the initial HEPA

www.artemisbiosolutions.com

vacuuming, treating the work as a mold
remediation project, and choosing the
equipment and chemicals that have a
documented history of success in eradi-
cating fungal contamination are ones
that can benefit the entire industry. fHR

Michael Pinto is the CEO of Wonder Makers Environmental; a multi-
faceted organization that assists individuals dealing with indoor
environmental concerns related to asbestos, lead, mold, micro-
organisms, chemicals, and mysterious IAQ situations. Michael has

earned a number of professional titles beyond his doctoral level
education in environmental engineering including Certified Safety Professional,
Safety Management Specialist, Certified Mold Professional, and Certified Forensic
Operator. He has authored 6 books and more than 220 published articles. During his
39 years in the industry Michael has supported the industry by volunteering and
developing guidance documents with EIA, ECA, NSC, ASTM, IICRC, RIA, CIRI, BioPTO,
and others. He can be reached at 888-382-4154, or at info@wondermakers.com.

*Artemis Bio-Solutions Inc provided the carpet cleaning concentrate for use
in the tfruck mount hot water extractor for the project. For additional
information on their product they can be reached at 630-359-4090 or
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