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FOREWORD BY

JEFFERY L. CAMPBELL, Ph.D.
BRIGHAM YOUNG UNIVERSITY • DECEMBER, 2010

From a facility management perspective, cleaning and janitorial services has always been a
puzzle to me. While cleaning represents one-third of facility operations and maintenance budgets
(hundreds of billions spent annually) little research has been done on the topic let-a-lone identifying
and benchmarking best practices. This mulit-billion dollar market has been out-of-sight, out-of-mind
and out-of-control.
Over years of professional practice, teaching and scientific research Dr. Michael Berry is a true
pioneer in identifying the foundational principles of what cleaning really means. His book, Protecting
the Built Environment: Cleaning for Health, was ahead its time. Unfortunately those in the industry
that should have taken hold of Berry’s principles have continued business-as-usual. Most cleaners and
janitorial operations are still cleaning the way they did 80 years ago. They are driven by equipment
manufacturers and chemical companies that dictate the direction of the industry. There is no evidence
based research. There is no common language or standards. The only focus of cleaning is appearance
based with no thought about contaminants and indoor environmental problems.
The industry has looked to mechanical engineers to solve indoor air quality problems. The
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) is a mature
association with substantial research that addresses air quality but it is only a facet of this complex
problem. I echo what Dr. Berry asks when he says, Where’s the cleaning science? What’s the state of
cleaning science knowledge? Where do we find a comprehensive body of peer reviewed cleaning
science information? Where can scientists and technical experts interact to grow professionally in the
field of cleaning? The cleaning industry needs its own professional association that is scientifically
based. Dr. Berry has conducted some very credible research that has set the foundation to build on.
In the words of Dr. Berry, science precedes professionalism.
After I began conducting my own research I discovered that I was on the same track as Dr.
Berry in that the industry was sorely missing an engineered cleaning system that addresses many
important cleaning variables. Solid business practices and engineered process management can deliver
better results both financially and quality-wise. Dr. Berry’s research has validated that the (OS1)
cleaning system does indeed return results that are unheard of in the cleaning industry. In simple
terms, whenever an engineered system can vastly improved quality and reduce costs, it is pretty
difficult to argue against it.
The (OS1) system that Dr. Berry tested can be likened to the invention of the digital camera.
This invention was a disruptive technology that almost overnight completely changed how photos are
now processed. Dr. Berry’s research verifies that his foundational research as it is put into action by
(OS1) is a disruptive technology because it completely changes how cleaning should be viewed and
managed. The science is there. Let’s build on it.
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INTRODUCTION OF DR. BERRY BY

PAUL CONDIE
PRESIDENT OF THE SIMON INSTITUTE AND (OS1) USERS GROUP

The first presentation this morning is Cleaning Science and (OS1) by Dr. Michael Berry. Dr.
Berry is a retired research professor for the center of Global Research at the University of North
Carolina at Chapel Hill. He has been a Senior Research Scientist of Environmental Sciences and
Engineering at Research Triangle, located in Research Triangle Park, North Carolina.
Prior to joining the university world, Dr. Berry had a distinguished career with the Environmental Protection Agency [EPA]. He served as the deputy director of the National Center for Environmental Assessment, the Program Manager for Indoor Air Research, and the Director of Program
Operations for the Health Effects Research Laboratory, and as the Research Analyst at the Office of
Air Quality Planning.
Dr. Berry holds a Doctoral degree in Philosophy and Public Health from the University of
North Carolina at Chapel Hill, Masters of Science degrees in Management and Mathematics, and a
Bachelor of Science degree in Mathematics.
A member of the International Academy of Indoor Air Sciences, Dr. Berry is recognized as an
authority on the indoor environment with numerous awards and over seventy-five publications to his
credit. He is perhaps best known for his book Protecting the Built Environment: Cleaning for Health.
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PRESENTATION BY

MICHAEL BERRY, Ph.D.
PRESIDENT OF THE SIMON INSTITUTE AND (OS1) USERS GROUP

It’s my pleasure to be here. I can always tell a group of winners, because they’re always present
for my eight-o-clock talks. And the losers, nine thirty and after.
I was asked to speak this morning on “Science as it relates to (OS1).”
I typically have a talk that I’ve been giving, some of you might have heard my web based
seminar, where I talk about science and cleaning. Many times I think I’m talking to the wall on that. I
was going to call my talk this morning “Science and Professional Cleaning”, and then I struck the
word “Professional” and inserted “(OS1)”, because it is professional.
I told John Walker (President of ManageMen) the other day that I’m really tired of hearing the
term “the cleaning industry.” In fact my blood pressure goes up about twenty points when I hear it.
Forget the “cleaning industry”, we’re talking about a new profession of cleaning. And that profession
of cleaning needs to be based on the recognition that science explains how you get results.
A FANTASTIC MANAGEMENT SYSTEM
In (OS1), you’ve got a fantastic management system. You’ve got the management of cleaning
nailed down. You’re going in the right direction.
What you need to work on is explaining how it gets the results. I’m going to tell you right here,
you’ve got a little ways to go. But you’re headed the right direction.
I want to start off and say that in science we start with definitions. I teach in the University of
North Carolina Kennan-Flagler Business School. I teach hot shot MBA’s that have spent two years of
their life learning how to manage companies. I say “You’re graduates of one of the nation’s leading
management schools” and then I ask them a question “What is management?”
I get the same response from them that I just got out of you.
“What is management?”
Basically it’s the process of making good decisions to bring about change for the good. It’s the
process of organizing, communicating, motivating, measuring, planning, and doing the cycle all over
again. The process continues improvement.
DEFINE CLEAN
If you’re going to talk about cleaning, please define clean. “Clean is an environmental condition
free of unwanted matter.”
What are you doing when you are cleaning? “You put the unwanted matter in its proper place.”
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This is environmental science. In environmental science we do nothing but study matter and
energy flowing through compartments. You heard one compartment discussed the other morning on
the hydro-cycle ((OS1) Green and Sustainability: A Water Treatment Plant Operator’s View, by Jim
Ginnaty, SEARHC). An excellent presentation.
CLEAN AND CLEANING
That’s all we do.
You never destroy matter, you just move it
• Clean is a condition free of unwanted matter
that has the potential to cause an adverse or
around. The same molecules of water that were
undesirable effects
here 4.5 billion years ago are here today. Boy do
• Cleaning is the fundamental management
they have a story to tell.
process of putting unwanted matter in its
We get the same thing in this room. We’ve
proper place to achieve a clean condition
tracked in a lot of unwanted matter into this
• Cleaning Science explains “how” cleaning
environment, (when) we place that matter
works and is effective.
outside, we clean it. It’s a systematic environBerry Presentation Slide #2
mental management process. All of you are
environmental managers whether you like it or not. That’s what we do in cleaning.
We need to start with these basic definitions and recognize what we’re talking about, and also
recognize that science explains how all this works.
SCIENCE PRECEDES PROFESSIONALISM
We need to understand the science so that we can begin to develop a level of professionalism.
We need to understand that this is a systematic process. You do understand it, its part of your Janitor
University Philosophy of Cleaning. Its part of (OS1) training.
You recognize you have
CLEANING IS A SYSTEMATIC SCIENCE-BASED PROCESS
an environment. You under• Knowledge of environment, sub-compartment, or an object to be
stand you have different
made free of unwanted matter
environments. You clean a
• Identification of the unwanted matter
hospital different than you do
• Separation of matter from the object
a school. You clean a school
different than you do this
• Containment of the matter so it can be effectively moved
room. You have different
• Transport of the unwanted substance to a suitable location
environments and they
• Properly disposing or repositioning the matter
behave differently.
Berry Presentation Slide #3
You have different types
of matter. You’ve got bacteria, you’ve got fungi, you’ve got viruses. Those are three separate things.
Please don’t lump them under one cover. They all behave differently. You have to manage them
differently. They all get treated differently by Larry Shideler’s vacuum cleaner (the ProTeam
SuperCoach Vac used in the (OS1) process, ed.).
Forget the viruses, go for the fungal spores, you’ve got a chance with that pathogen with the
vacuum equipment. You know about the equipment. You know you can move it around.
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Berry Presentation Slide #4

You need to understand that
if you clean you’ve got to separate
things.
Most of the chemicals you
use are separation technologies.
The separation technologies don’t
clean, but they’re used in the
cleaning process. Different
chemistry has different reactions
on the matter they’re working
with.
In cleaning you contain it,
you remove it, you carry it away
on currents; on an air current, on
a water current. Don’t tell me you
don’t need water to clean. Societies
have existed and grown in the
world just because water carries
away unwanted stuff. Just ask the

THE BENEFITS OF FACILITY CLEANING
• Reduces Environmental Risks and Enables Sanitation
• Creates a Healthy Condition
• Prevents Illness
• Provides Living Space
• Breaks the Transmission Chain of Infectious Agents
• Protects Valuable Materials
• Maintains the Value of Real Estate
• Encourages: “Topophilia” – Love of Place
• Instills Ownership
• Promotes Human Dignity
• Sends Caring Messages
• Projects a Professional Image and Promotes Business Success
• Enhance Human Productivity and Reduces Direct Costs
• Prevents Crisis and Reduces the Full Range of Costs
• Accents Aesthetics
• Manages Wastes and Contributes to Environmental Protection
Berry Presentation Slide #5
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old Romans. That society lasted
SICK PEOPLE AND MISMANAGED BUILDINGS
seven hundred years because of
• Ineffective cleaning is the most common reason for health
the aqueducts flowing into Rome.
complaints in buildings.
You want to destroy Rome, tear
• Ineffective cleaning occurs when the people entrusted with
down the aqueducts. That’s just
management ,maintenance, and cleaning services are unmotiwhat happened.
vated, poorly paid, poorly treated, and poorly trained.
The unwanted matter is
• This represents an absence of leadership, management
carried on a current. Then you
competency, professional attitude.
properly dispose of the unwanted
• Most importantly, It represents a failure to understand the
matter. You don’t clean if you just
value of cleaning.
Berry Presentation Slide #8
displace the matter here and put it
over here! I want to get it properly disposed of, out there.
Do you begin to see the science here? Do you begin to see the science and how it fits within the
management system?
Somebody asked me “Are you a professional cleaner?” Well, kind of, I’m an environmental
manager. What I want to do in the environment is to reduce risk. Reduce the probability of unwanted affects.
I start with a health risk. That is the probability of an unwanted affect to a human being. I want
to reduce emission levels and exposure levels indoors so that I can live with a high level of well being,
a sense of well being. That’s what I mean by health.
DEFINITION OF HEALTH
Don’t go throwing these words around. “Health” is a state of complete physical, mental, social
well being and not merely the absence of disease and infirmity. “Sense of well-being” that’s what you
do when you clean an environment; you create that sense of well-being. There are tremendous
benefits to cleaning for health.
SCIENCE AND THE CLEANING ARTS
Why don’t you (OS1) users
• Science answers the question, “how?” More specifically
take credit for the benefits?
“how” does cleaning work?”
How much is health worth?
• The skillful application of scientific principles constitute art
How much is a good
• The various methods of effective cleaning can be best
appearance worth? Ask this hotel.
described as the “cleaning arts.”
How much is a sense of selfBerry Presentation Slide #6
esteem worth?
How much is property protection worth?
We heard Dr. Jeff Campbell (Chair of the BYU Facilities Management Department) talk about
that the other day. Why don’t you work harder to find what it is you have of value when you get the
good cleaning result that you get with (OS1)? You haven’t seen the cleaning result yet from the
University of North Carolina study (It was published later in the year as Technical Advisors Findings
and Recommendations, (OS1) vs. Traditional Housekeeping: A Comparison Between the (OS1) Pilot
Program and Traditional Housekeeping in Dey Hall, October 2006.).
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Science answers the question. How do you apply the science? You perform the arts, the cleaning
arts. If you don’t understand the science you’re not going to have an art.
How does it work? I tell you, by and large throughout the world today we don’t describe how it
works. It’s easy to describe. It’s environmental science concepts. You need this for professionalism.
PROFESSIONALISM
Professionalism is an endeavor based upon knowledge. If you don’t have a knowledge base you
don’t have a profession. We do not by and large have a profession of cleaning in the United States
because the knowledge base isn’t
THE VALUE OF CLEANING SCIENCES
there.
Now, how do we do it? Well,
• Knowledge for Professionalism and Training
we create the science. We package
• Factual Justification for Cleaning Methods and Systems
it. It’s available. We package it and
• Equipment and Technology Efficacy
we teach it. When we teach it and
• Criteria for Cleaning Standards and Policies
we get performance based upon
Berry Presentation Slide #7
knowledge and learning, we are
professional. I’m talking to professionals this morning. And all of us, starting with me, can become
more professional. Why don’t I just go watch TV? I’m not going to go brain dead.
We have to constantly learn. And as we learn new things we put it in our (OS1) training
program. You’ve got the system set up. As you get more learned in your science you begin to teach it.
You teach it correctly. Exactly. You’re recognized for your knowledge and for your understanding of
what cleaning does.

Normality

Health Complaints

DEFECTIVE CLEANING: THE MOST COMMON PROBLEM FOR HUMANS IN BUILDINGS
The most common problem for human beings in built environments is defective cleaning.
Part of my job in the EPA was to oversee the national research program for indoor air quality. In
the Congress of 1984 a title 4 Superfund told EPA to go out and explain to the world why they’ve got
so many complaints
Cleaning and Maintenance
indoors.
Unsanitary Zone
Most of those
complaints were in
government buildings,
which as you know are
not well recognized for
Sanitary Zone
their cleaning budgets.
The job was given to
me to set that program
Building Operation
up. That was after the
folks in Washington DC
Year 1
Year 2
Year 3
Year 4
screwed it up for about
Berry Presentation Slide #9
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two years. They sent it down to the scientists in Research Triangle Park, North Carolina, We have
about seven or eight labs around the country, and we started off trying to answer the question “Why
do people complain in buildings?” Being EPA, which should not be called the Environmental
Protection Agency, it’s really the “National Chemical Regulatory Agency.”
We started doing our chemical look at things. I’d go through buildings. I would get called in.
I’m not one who likes to sit at a desk, so I’d go around the country and I’d look at these complaint
buildings. Where I found legitimate complaints, one thing I always noticed was the places were filthy.
Absolutely filthy.
In my public health training a public health scientist told me, “Maybe if we clean these buildings up, like Florence Nightingale said to do, about hundred and forty years ago, maybe something
will happen.” So I would say “OK, clean your building up and then call me back.”
Nobody ever called me back. I thought, maybe I’m on to something here. Then I started
thinking this thing through and began to see worldwide that most complaint buildings occur, over
time, because of cleaning and maintenance. This is a finding of the World Health Organization in
about fifty percent of all buildings.
THE REMEDY: AN EFFECTIVE CLEANING PROGRAM
What happens is they clean a certain way, or they think they’re cleaning. They reach a steady
state level of all the dusts and bacterium in the building. Then people start to react to it. It’s unsanitary. There’s an adverse effect. So,
REMEDY
we began to think, “The, remedy
then, is an effective cleaning
• If buildings are to be healthy, then ignorance, management
incompetence and unprofessional attitude must be remedied.
program.”
• Cleaning must be recognized as the essential environmental
At that particular point in
management discipline that is developed, studied, taught,
time, I didn’t know anything
and practiced.
about cleaning. At this particular
• Professionalism and competent management must lead the
point in time, I’m just a little
way and define cleaning, articulate and demonstrate its value,
beyond that. I don’t know much
codify and teach cleaning science, test, evaluate, and adopt
more than I did then. But, we can
professional cleaning standards.
Berry Presentation Slide #10
use engineering ideas and we can
say “Maybe if we just moved this
matter out of the building, we’d see an effect on air quality.”
TWO STUDIES; THE FPG STUDY (1992) AND THE UNC (OS1) STUDY (2006)
This begins the (OS1) story, as I’ll get into today. What I’m going to end up with is I’m going
to show you what the (OS1) cleaning system does for you by comparing it to a system that isn’t
(OS1).
The setting is the Frank Porter Graham School. It’s a medical school facility where there’s a lot
of sick kids in the building. It’s a school-like building.
What they do in this building is they work with children, day in and day out, to teach them
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how to learn, and to help them
through their disabilities. They are
very sensitive segments of our
population. These kids are really
high responders when it comes to
environment.
Back in the early 1990s I
got three quarters of a million
dollars just to show the world that
if you removed unwanted matter
(the process of cleaning) from a
building, you would get a beneficial environmental effect.
You’re saying, “That’s
common sense.”
Well try to explain that to
the White House. Try to explain
that to a congressman making lots
of noise over radon or some of
these other less than risky problems.
What we did is we looked at
this building for the better part of
a year. We used the UNC medical
school as an asset, at that time.
I’ve always been an Adjunct
member of the University of
North Carolina at Chapel Hill in
the School of Public Health, or
one department or another. There
are great scientists at UNC.
I also worked with the
Research Triangle Institute on this
study. There are some fantastic
scientists there that we had under
contract. Plus we used my own
EPA staff.
We took a look at this
building. It was eighty percent

Frank Porter Graham School Study

Berry Presentation Slide #11

The Frank Porter Graham School (FPG) on the campus of the
University of North Carolina at Chapel Hill.

CORRECTIVE ACTIONS: IEQM BASICS
• Moisture Management and Water Damage Restoration
• Repair and Balance HVAC System
• Door mats
• Effective Vacuums and Bags
• Hot Water Extraction Cleaning of Carpet
• Damp Mop and Cloths for Surface Cleaning
• Reduced VOC Cleaning Agents
Berry Presentation Slide #13

Open Classrooms

Berry Presentation Slide #12
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carpeted or rugs, and of course in those days carpet was blamed for everything. Dying canaries,
balding, whatever.
This is the building. We looked at it. The director of this building at the time was Dr. Al
Collier, a pediatrician of the highest order and a great researcher. Coincidentally, in 2006, Dr. Collier
was the director in the Bioinformatics Building at UNC, which was one of the pilot (OS1) facilities.
We got into the FPG building and we looked at it, and we made some corrective actions in the
building.
CORRECTIVE ACTIONS
You can’t clean a building unless the building is structured to be cleaned. Some things just aren’t
cleanable. One thing we had to do was fix all the roof leaks. We needed to balance the HVAC system
to make sure the air flows through in there.
This particular building had no door mats. You take five steps on a door mat and you take off
ninety percent of the dust that would otherwise come into the building. Three steps about seventy
percent. One step, as you heard yesterday, about thirty percent. So we put door mats down.

Cleaning Problems Before at FPG
Mold in a Sleeping Area

Mold Removal
Measuring
dangerous
penicillin levels in
the walls at FPG
school.

Mold growth from a stack of wet
lumber at FPG school in 1992.

HVAC

Moisture Damage
Moisture Damage from the leaky
roof at FPG school in 1992.

Berry Presentation Slides #14 through #17
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We got new vacuum cleaners. In those days we didn’t have the CRI Green Label testing program. In those days we had gigantic air polluters for vacuums.
We had hot water extraction for cleaning carpets. We used much of the high flow extraction
concepts that you use (Steamin Demon equipment). We used damp mops and cloths to get a hold of
materials and move them out.
I had a little bit of guidance from building service contractors on this, but I had no guidance
from ISSA. I had no guidance from people who should know how to clean a building. We had to
figure it out ourselves. Here’s what happened.
Don’t complain about health effects associated with cleaning until you check the roof. One
thing about water standing on a roof, it has this bad habit of going straight down, and when it goes
straight down it constitutes mold growth and it needs to be fixed. By the way, whoever invented a flat
roof should be hanged.
CLEANING PROGRAM
Here’s what typically happens in a building that’s not being
• Train and Equip the Staff
cleaned (slides 14 - 17). That is not cleanable. Somebody stacked
wet lumber against the wall in a nursery where a lot of sick kids
• Cleaning Plan
sleep.
• Schedule
It took me an act by the state lawmakers to get the facilities
• Effective Equipment
guys to cut that sheet rock out. Now how much does sheet rock
• Efficient Technique
cost per square foot?
• Suitable Cleaning Supplies
We took it out and cleaned it up. The thing was saturated
• Prevention Methods
with penicillin. It makes sick kids sicker or it makes healthy kids
• Timely Response
sick.
• Encouragement
You’ve got to look for that sort of stuff and you’ve got to
• Measures
understand that putting household bleach on it won’t solve the
Berry Presentation Slide #18
problem, it will just slow it down a little bit.
We balanced the HVAC system and then we got into the cleaning program. We’re measuring air
quality all the time this is going on.
We trained and equipped the staff as best we could. We trained them with a vacuum cleaner
that didn’t spew air particles all over the place. We gave them a cleaning plan and we said, we want
you to clean it, we want to make sure you cover all this. It was very similar to what you do with your
(OS1) program, but we were not nearly as exact as you.
By the way, if I had used (OS1) in those days, the results you’re going to see in this data would
probably have been thirty percent better. I just used basic mass balance concepts. Put them on a
schedule, gave them effective equipment, what we thought was effective at the time.
This was a bunch of EPA guys sitting there, trying to figure it out. We were not professional
cleaners. We were professional environmental managers. We gave them suitable cleaning supplies.
As an agent of the chemical regulatory agency (EPA) I walked into the cleaning closet and I
counted twenty-two cleaning compounds.
“What’s this for?”
“I don’t know.”
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“Get rid of it.”
“What’s this for? Get rid of it.”
We got the twenty-two down to six, and then we took a hard look at the chemistry of the six.
Anybody that thinks you can hide chemicals from the EPA, you’re nuts. We can take a chemical
product into a laboratory and tell you exactly how it’s put together and what it does. What I read in
terms of what this does, from the producers of the chemical, what a lying bunch of . . .
We looked at the chemicals and we finally got them down to six. I was happy. Mainly we were
looking for some acids and some bases. We got
EFFECTIVE EQUIPMENT
rid of all the VOC junk we didn’t need. You
Total Load*
know, that oil, down your elevator. The worst
Type of Vacuum Cleaner
(micrograms/m3)
enemies to environments indoors are chemical
salesman!
Upright
2,360
We got a timely response, we encouraged
Canister Brand A
3,040
the housekeepers and we measured.
Canister Brand B

2,120

INDOOR AIR POLLUTING MACHINES
Electric Broom
320
Before that time, I caught on very early to
the fact that what we were calling vacuum
High Efficiency Filter Vac
630
cleaners were nothing more than indoor air
Berry Presentation Slide #19
polluters.
I took five brand new vacuums, off the shelf, in the Raleigh-Durham area. Put them in a
chamber, vacuumed, and for the first time I measured what was in the breathing zone of the operator.
We were getting numbers like 2,360 micrograms per cubic meter. That’s about twenty times what
you’re allowed to pollute out of your car!
The EPA has no statutory authority indoors, but this is criminal!
Vacuums had never been
tested in terms of the air quality.
Training the Custodians for the FPG Study in 1992
What it simply meant was if you
see a big (dust) boulder down
there that measures two hundred
microns, you can suck it up into
the vacuum and it might hold on
to it.
And we wonder why we had
air quality problems! We still do.
It’s only because of the CRI Green
Label testing program and the
recognition of what this stuff can
really do to our lungs, that we are
Berry Presentation Slide #20
now getting the quality equipment
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that is being used in (OS1). The backpack you have (ProTeam SuperCoach Vac) was one of the first
vacs to pass and be certified as a Green Label vac by the Carpet and Rug Institute.
Would you please tell me what the carpet industry is doing measuring vacuum cleaners? It’s the
carpet industry! Where’s the vacuum cleaner industry, thank you very much. Give ‘em my best
regards, will ya?
At the time we had the Windsor vac. It was the only vac that I could tell had ever been tested. It
took me three days to read the test material because it was all in German. Now, remember that was
years ago (1992). We’ve made tremendous inroads since then because people have begun now to
recognize what cleaning is all about.
HOUSEKEEPERS ROLE
Housekeepers were as wonderful then as they are now, but we had to win them over. We sat
there at two, three o clock in the morning for a few mornings introducing them to the equipment.
We told them what they did was important, and if they did things in a certain way they could really
help the kids out.
If had used (OS1) in those days, the results
By the end of this, it was family. You know
how it works. They got tremendous results.
you’re going to see in this data would
Nobody had ever trained them. This was long
probably have been thirty percent better.
before Jim Alty (Director of Physical Facilities at
UNC during the 2006 study) incorporated (OS1) training. Back then there was no training program
for housekeepers at UNC. There was no tested equipment, there was no schedule. It was “Here’s your
mops and buckets, go to it.”
What kind of a result are you going to get with that? You know the kind of result you’re going
to get. Folks, this is still going on nationally.
BASIC STRATEGY
Our strategy is move everything to the ground and pull it
CLEANING TOP DOWN
out of the building with high flow extraction. We start with the
• The Strategy: Move all dust
light lenses and pull everything down. Anything on this wall
from the ceiling, walls,
affects the air eventually. It affects all of these other compartments.
shelves, to the floor and
They’re all interconnected. That’s the basic concept of environextract it from the building
mental science. You bring everything down to the floor and
envelope.
project deep clean it.
Berry Presentation Slide #21
You do a different system in (OS1) and it works! You
gradually get at this over time. You get at this over time. Stay with it. You give complete coverage.
We did this massive cleaning operation to get all the years of junk out of the building during
the Christmas break. It had a good result, a fantastic result.
This is what the carpet looked like (slide # 27). What you ought to do before you start making
decisions about whether your carpet system cleans or not is take some of your carpet fiber and look at
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it under an electron microscope. That stuff breaks away. That’s about a four or five hundred power
magnification. That’s residue from cleaning. You step on that and a certain amount of it is going to
go into the air.
This is the sort of stuff you can manage and deal with if you look for it. This is understanding

Deep Clean Project at FPG – 1992

Windows

Lights

Walls

Hard Floors

Shelves

Berry Presentation Slides #22 through #26

Carpet Extraction

Berry Presentation Slides #28 and #29
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Carpet Extraction: Before and After

Berry Presentation Slides #27

Carpet before cleaning under an electron microscope.

Berry Presentation Slides #30

Carpet after cleaning under an electron microscope.

how things work. This is not a clean carpet. We
pulled everything out. You could watch the stuff
coming out of that building. It looked like the
Mississippi Delta when we pulled it out of that
building.
That’s what carpet should look like (slide
#30). You could eat off it. It’s just plastic. That’s
what you want your kids crawling around on, not
that other stuff.
There’s a difference. You can actually see the
residue, you can measure it. Don’t let anybody put
Before study at FPG School is
their head in the sand on this aspect of cleaning.

Berry Presentation Slide #31

the blue bars. After is the yellow bars.

Before and after study at FPG School show dramatic reductions in fungi
and bacteria. “Before” is the blue bars, “After” is yellow bars.

Berry Presentation Slides #32 and 33
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BEFORE AND AFTER RESULTS
FPG ENVIRONMENTAL QUALITY IMPROVEMENT
Now, this was the result we got. You see it
Particles
60%
on this bar graph. I want to point something
out to you. In those days what we saw there in
Bacteria
50 - 60%
terms of the blue bars, the pre-cleaning bars,
was about what Ron Howell (Director of UNC
Fungi
90%
Environmental Health and Safety Department)
VOCs
40%
and I saw at our recent study of traditional zone
Berry Presentation Slide #34
housekeeping vs (OS1). I was amazed to find,
and to resurrect this old data.
The traditional housekeeping was essentially producing that level of particle dust in the air.
I’m going to show you in a minute that what we did in (OS1) with this recent supportive study
by Jim Alty and Ron Howell. What we did is we compared the old way of cleaning, of housekeeping
at UNC, to the new way, the (OS1) way, the professional way.
In this particular study, we did fifteen years ago, you begin to see (slide #32), by the yellow bars,
what cleaning does. A drastic drop, if you’re just looking at it visually, of particles in the air. None of
this was life threatening problematic. But it was borderline.
DUST REMOVAL
The cleaning program in terms of the dust brought it down considerably. The fungi (slide #32
and #33). This is what we learned fifteen years ago. We published it, and only a few people, namely
John Walker (President of ManageMen and inventor of (OS1)), picked up on it. The rest of the
world is still walking around sucking its thumb.
FUNGI REDUCTION
Fungi too, you know people complain about mold indoors? A good vacuum will pull out a lot
of your fungal spores once you get all of the water intrusion out of it. We had up to ninety percent
reduction in fungal spore. That causes the allergic reaction, a lot of asthma response.
Bacteria is the same.
Bacteria is a hard critter to
CLEANING AND ENVIRONMENT STANDARDS AND POLICY
manage. But even there we
• Cleaning is as a branch of environmental science.
were able to knock the
• Environmental science emphasizes systems thinking and the concept
bacteria levels down. This
of “connectedness.”
took a lot of very sophisti• Environmental science examines matter flowing in and between the
cated measurement in those
compartments that make up the environmental system.
days. A lot of sophisticated
• Environmental science studies the affect matter flows have on
measurement, very expenhuman well-being and means of managing them.
sive measurement, about a
• Cleaning is the most basic form of environmental management.
half a million dollars worth.
Berry Presentation Slide #35

20
©Copyright 2010 ManageMen, Inc. •

All Rights Reserved

•

Rev. 12/10

SCIENCE AS IT RELATES TO (OS1)®

You can’t afford to do that, but with the system I’m going to show you a little bit later you can
afford to do it. And, you really should, in your institutions, be able to demonstrate that you’re getting
an environmental result with your cleaning.
Back there in the early nineties we saw we could get a fifty to sixty percent reduction in particulates in the air. Fifty to sixty percent reduction in bacteria, ninety percent reduction in fungal spore,
and a forty percent reduction in VOCs (volatile organic compounds), simply by getting rid of
chemicals you don’t need.
HIGH PERFORMANCE CLEANING IN (OS1)
That’s where we started. High performance cleaning is based on science principles. First, you
recognize the total interconnected environment.
You do that in (OS1).
HIGH PERFORMANCE CLEANING (HPC)
I can’t yet decide if it was by
SCIENCE BASED PRINCIPLES
design, based on science, or just
good management, but you do
• Recognize the Total Interconnected Environmental System
that when you send teams to an
• Clean for Health Protection First and Appearance Second
entire building and give complete
• Maximize the Sanitation of Surfaces and the Extraction of
coverage to the entire building.
Pollutants from the Building Envelope
In zone cleaning you
• Minimize Chemical, Particle, and Moisture Residue
fragment the building up, and you
• Minimize Human Exposure to Pollutants
get different results, you don’t
• Ensure Occupant and Worker Safety
recognize interconnectedness. You
• Dispose of Cleaning Wastes Responsibly
Berry Presentation Slide #36
can have a clean basement and a
filthy fourth floor and you end up
polluting the basement. You don’t recognize total connectedness because you track stuff around.
You clean first for health, the well being of the human occupant, that’s where you start with
health. Anyone here have problems with that? The first time I said that you’d think I was an idiot by
the reaction I got. It’s common sense.
We want to maximize sanitation. Sanitation is the acceptable probability of risk. That’s all it is.
You accept different levels of sanitation depending upon who your occupants are.
In other words you have to clean intensively differently, you want to minimize chemical particle
residues, you’ve done that by simplification.
You want to minimize exposure to human beings. You do that when you have a vacuum cleaner
that doesn’t spew antigens (antigens can be toxins and bacteria that trigger an allergic reaction and the
production of antibodies, ed.) and fine particles in the breathing zone of occupants and especially the
worker. And you want to dispose of waste properly.
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GREEN CLEANING
Let me talk to you about
“Green Cleaning.” Green Cleaning isn’t about cleaning! Everybody got that? Green cleaning is
here to stay and it’s all about this:
it’s all about polluting.
HAZARDOUS MATERIALS
This is a hazardous waste
dump on the second floor. In the
housekeeper’s closet. This is an
indoor superfund site. This would
have been a great field trip had I
known it existed in the classroom
next door, that I taught in for five
years.
Where I taught young
managers “this isn’t what you want
to do!” This is what green cleaning
is about. It’s about polluting. Keep
the word “green”, get rid of the
word “cleaning.” It has nothing to
do with cleaning.
This is a shelf of hazardous
material. Can anybody tell me
what a hazardous material is? A
hazardous material is any substance
which is flammable, corrosive,
reactive, or toxic. Is this stuff toxic
in concentrated form? Absolutely.
What happens if the shelf falls?
We’ve got ourselves a mess, don’t
we? Hazardous waste spill, or a
hazardous material spill. Can we do
better than this? Of course we can.
These shots alone would
have made me run into Jim Alty’s
office as Director of Physical Plant

GREEN CLEANING
• “Green” is here to stay.
• Cleaning is applied to an environment.
• Cleaning is much more than pollution prevention and waste
minimization.
• High performance cleaning is environmental risk management
at the optimum.
• Professional cleaning should lead the “green cleaning”
movement.
Berry Presentation Slide #37

Berry Presentation Slide #38

A hazardous waste dump on the second floor of Dye Hall at UNC.
It’s the janitor’s closet next to the classroom where Dr. Berry taught
environmental science for five years.

Berry Presentation Slide #39
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at UNC and say, “get rid of it!” This isn’t what the
University of North Carolina has been trying to teach
and represent in terms of environmental management
performance, for the past thirty years. We don’t need
it.
We surely don’t need somebody’s drinking water
next to toxic chemicals (slide #40). Talk about safety
issues, food in there too. This is the target in green
cleaning, but its not cleaning. Forget cleaning, its
polluting.
CLEANING OR POLLUTING
I told John Walker a couple weeks ago that if
you’re not cleaning, you’re polluting. It’s just that
simple.
You’re putting unnecessary matter in the wrong
spot. I don’t know about you, but I really have a
problem with somebody mopping the floor with
sewage. You know, there’s no separation here. Constant cross-contamination. Can’t we see this? Can’t we
figure this out?
The upright vac. This is one of the neatest
housekeeping closets that we had in Carroll Hall. The
vacuum cleaner there was pretty typical. I’ll show you
what that machine does and what I’m worried about
with these vacuums.
It was clearly not a CRI Green Label vac.
The results of all this can be seen.
DIRTY AIR
In air pollution control we have a collector of air
called an impactor. We take dirty air and impact it on
a hard surface, and we collect all the crud in the air.
This ceiling isn’t that old. That diffuser is
pointed the wrong direction, but I’m glad it’s there.
I’m glad that all that gook is there, because at least it’s
not in somebody’s lung.
This comes from a dirty building. That’s the
result of a dirty building. That could be partly outside

Berry Presentation Slide #40

Drinking water stored with toxic chemicals.

Berry Presentation Slide #41

Mopping the floor with sewage.

Berry Presentation Slide #42

The vacuum in Carroll Hall before (OS1).
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air, but the most of that is the dirty building. A dusty
environment over time.
That could be minimized and reduced significantly through an effective cleaning program.
That’s the consequence and a symbol of, ineffective cleaning in Dey Hall. Dey Hall is a zone cleaned
building.
I taught classes in that building for many years. I
taught environmental management in Dey Hall. I
Berry Presentation Slide #43
taught environmental management and protection in
A Dey Hall ceiling diffuser spewing
that building to some of the best students in the world.
pollutants into the ceilng tiles.
Caring students.
Don’t think for a minute that we don’t have young people out there that care about what you do
in janitorial operations. My students do.
All you need to do is get their attention and help them solve problems and they’ll help you be
successful.

Berry Presentation Slide #44

Dey Hall, the “Before (OS1)” test site in the 2006
UNC study.

Berry Presentation Slide #55

Carroll Hall was the “After (OS1)” test building.

COMPARISON TESTING
What we did in the study is we compared that building, Carroll Hall, to the zone cleaned
building, Dey Hall.
We measured the difference in the cleaning programs. The (OS1) program is what I call and
teach is a quality management program, a continuous improvement program, a high performance
management program.
It begins with leadership. We’ve got that at UNC, starting at the top with Jim Alty. It radiates
down, through Bill Burston, Bobby McRae, Herb Richmond, Joseph Ellison, and Gwen Alston.
All of them are trained in the (OS1) system.
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They’re all singing from the
QUALITY MANAGEMENT FACTORS
same sheet music.
• Professionalism and Technical Leadership
They all know the facts.
• Management by fact
They come to meetings like this
• Effective communication
and they get the facts.
• Valuing human resources-training
They talk to me and I try to
• Measurement – What gets measured gets managed
give them factual science.
• Process management requires knowledge for improvement
They work with Ron
• Structured problem solving
Howell, Director of UNC EH&S
• Quality tools and technology
who does the same thing.
Berry Presentation Slide #45
They’re not out there alone.
They’re constantly communicating.
MEASURING BENCHMARKS
Look at that first slide that John Walker put up there. Here we are measuring things. You’ve got
to have a cleaning program where you measure something. You start that with your benchmarking.
That’s your (OS1) Compliance Progress Audit.
I’m going to suggest today you add environmental measurement to it. It’s a very easy addition.
But you’re already measuring.

QUALITY MAXIMIZES PROFIT
Reduced
Costs

π=R–C

Process
Efficiency

Waste
Reduction

Quality

Reduced
Pollution

Max π

Value

Berry Presentation Slide #46
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(OS1) MANAGEMENT
If you don’t measure something you’re not managing it. In the (OS1) process you’ve got structured systems. You solve problems structurally.
You also have quality tools and technology. Without these factors you’re not managing squat in
today’s world. This is what we teach in the leading American business schools. This is what you’ve got
internalized in your (OS1) program.
When you’re dealing with quality, basically you’re driving out errors and wastes. That’s what
your simplicity does. You’re driving out errors and wastes. That defines your quality. It also defines
your value. This is a business model, but it applies to what you do in terms of operational system too.
When you clean the way you clean, with your management system, you’re reducing errors and
waste. You are automatically enhancing the environment that you’re targeting.
Here’s your system. That’s about as simple as you can get. That’s about it. You’ve got all those
chemicals down there in those little packs, you’ve got your road map, you’ve got your plan.
LEADERSHIP
I want to tell you a story.
Forty years ago this month, I was at Fort Belvoir. I was a young army lieutenant on my way to
Vietnam.
The Chief of Staff of the Army came and talked to
our group. This was a gentleman named Harold K.
Johnson. He was a four star general and the top general
in the army.
In a room about this size he got a bunch of us
together and he said, “I want to tell you young officers
what leadership is all about. You’ve got to be leaders.
“What I want to tell you is simple, but it’s hard to
execute.
“Tell people exactly what it is you want them to
do as a leader.
“Give them a sense of why it’s important. Properly
equip them.
“Then train the living daylights out of them.”
And then he said “When you turn them loose, let
them amaze you.”
Nobody wants to be a failure. Everybody wants to General Harold K. Johnson, the 24th Chief
of Staff of the Army from 1964 to 1968.
be successful.
As leaders we’ve got to make people successful
with systems that work.
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Berry Presentation Slide #48

Simple chemical delivery in “little packs.”

Berry Presentation Slide #49

Gwen Alston and U Tran in the (OS1) Boot Camp.

MY (OS1) BOOT CAMP EXPERIENCE AT UNC
It starts with training. Hands on training. I sat through two nights of (OS1) Boot Camp.
I looked in the eyes of Gwen Alston. “Was she going to be successful?”
Attitude.
Training.
Somebody took the time to teach them how to use the chemical. To teach them how they deal
with the safety issues.
Somebody actually gave them a mop bucket that didn’t cross contaminate.
The first thing I saw while sitting there watching the team system being formed was, finally
we’ve got a system where somebody is managing the reservoir for the waste. They’re not carrying it
into somebody’s office or another part of the building. You’ve broken down a contamination through
the system.
This alone would sell me on the (OS1) system! This alone.
A simple system?
It’s not simple, its brilliant.
You know when to get rid of that highly polluted water. It’s full of more than just chemical
substances. That’s got some bad news actors in it, which you might or might not be killing with a
disinfectant, or a detergent, or a sanitizer. You’re
managing it here.
You’ve got your equipment where you can
check it out and maintain it. One of the biggest
problems with a vacuum cleaner, rather, two big
problems, are: One, they’ve never been tested in
terms of what they can do and two, they’ve never
been tested in what they do in terms of emissions.
You have to maintain them. Most vacuum
Berry Presentation Slide #50
cleaners I find in unhealthy schools are in pieces.
The bucket that didn’t cross contaminate. “This
alone would sell me on the (OS1) system!”
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Berry Presentation Slide #47

Some of the (OS1) Tracking tools used in Carroll Hall
during the study.

Equipment must
be checked out and
maintained.

Berry Presentation Slide #51

THE (OS1) SYSTEM
You put this (OS1) system together in your organizations. In analyzing the (OS1) system I can’t
say enough about my colleague Ron Howell. Ron Howell is the the environmental health and safety
expert at UNC. He is a highly rated professional with twenty years of experience. He’s sitting here in
this room today.
We’re exchanging ideas, we’re looking at the data. Ron
I really wish this (OS1) system
spent most of the last four months just digging out referwere more recognized and used
ences, asking intelligent question and making intelligent
around the world.
comments. We’re both learning as we go.
I’ve also been very, very fortunate in this study to have the support of Jim Alty, and the cleaning
team. That knew what they were all about.
Do you know why I do this? I don’t do this because I want to prove something, I do this
because I learn something. Continuous learning. I learned a lot on this, project.
I really wish this (OS1) system were more recognized and used around the world.
Here’s your central pantry ((OS1) Control Cabinet). It displays organization, simplicity, and
management. ManageMen set up this system, they designed it.
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(OS1) Logistics Program

(OS1) logistics program displays organization, simplicity and management.

Berry Presentation Slide #54

CARROLL HALL
Before the transition to (OS1) the first thing I did in April was I walked through Carroll Hall
and did my fourteen page environmental checklist. I sent it to Jim Alty and said “you’ve got a dirty
building.” Dusty as could be.
I ranked this building as marginally sanitary. It was not that far from going over the edge,
especially with water going into it.
Carroll Hall is the old business school, my wife was a graduate student in this building. She
stayed on and got her MBA there, then stayed on as the Assistant Dean of that building. She used to
come home at night saying “boy that building is dirty.” That was years ago.
I had an office in that building, I taught in that building for five years, I taught environmental
management in the MBA program. When I taught there it was a dusty building.
Carroll Hall is a wonderful building that they were restoring during the evaluation of (OS1).
The first thing I looked at in Carroll Hall, before the study, was that Carroll Hall was in the middle
of this restoration. I said “Oh my goodness, we’re going to study a building next to a construction
site, that’s just swell.”
Inside that building we put the new walk off mats which were far superior to what they had
before, but we still needed another fifteen feet of mats. Especially around that dirty construction site.
We need another one running to the elevator in that open area. That keeps more stuff out of the
building than you can imagine. It makes life easier.
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Please quit
trying to save money
on walk off mats. I
told this to John
Walker. Pay attention
to things like that.
So here’s the
evaluation system
that Ron Howell and
I and the same lab
group that did the
Frank Porter Graham
School study used.
These are the things
we measure. I’m
going to show you
what an (OS1)
system buys you in
comparison to your
typical housekeeping/
janitorial/zone
system.
By the way, I
am in no way shape
or form demeaning
the housekeepers
under the zone
system at UNC. They
get an OK. They get
a satisfactory result.
It’s not the
result that a professor
or I would want. I
know we can do
better, and make it
easier for the housekeeper.

New walk off mats reduced track-in of dust and dirt.

Berry Presentation Slide #56

Carroll Hall construction site during the (OS1) study.

Berry Presentation Slide #55
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Long Term Particle Deposition

Berry Presentation Slide #59

DUST
The first thing is dust. In this particular study we studied dust. We took dust samples. I want to
tell you about dust. Everything in an environment is related to everything else. Carpet cleaners tell
me they’re going to solve dust problems in a building. I say sorry, you’re only a part of the solution.
If you take these different compartments, carpet, horizontal shelf, hard floor surfaces, they all
have what we call a transfer rate constant that’s different. In other words, the portion of matter in the
compartment causes a certain percentage to transfer to the air. That’s what I mean by transfer rate
constant.

Weighing the collected dust.

Berry Presentation Slides #60 and 61
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I’ve got a model. A mathematical model to describe this phenomenon. It’s a pretty good model.
We take the dust out of the carpet, off the shelves, out of the hard surface and its going to lower the
stuff in the air. We’re just concerned about the air. It’s just a compartment.

Dust Sampling

Monitoring dust
levels in carpets using
the Miele Vacuum Test.

Monitoring dust
levels on hard floors.

Monitoring dust
levels on horizontal surfaces.
Berry Presentation Slides #62 through #65

You should be concerned about air.
In the course of the day you:
• Eat about two pounds of food,
• Drink about four pounds of liquid, and
• Take in about forty pounds of air.
Where’s your greatest route of exposure to pathogens? It’s the air. Particles in air. Those particles
do damage to the lung, and can do bad things if they’re highly concentrated enough. So when you
clean these different compartments you affect the air quality.
One way we tested the dust in the carpet is we took a Miele vacuum, because we had done tests
with the Miele in other data sessions, we compared dust. To do this you weigh the bag on a sensitive
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bag scale, then you go
carve out a percent of
the area. We used ten
by ten foot sections.
We did five of those
on a floor, and then
we go back and weigh
the bag. We measured
the difference. When
we do this we can
calculate grams of
dust per square yard.
I’ve done a lot
of study of carpet.
When I see the grams
Berry Presentation Slide #66
Recording the scientific data.
of dust in excess of
two grams per square
yard in a carpet I know its adversely affecting the air quality.
Here we are looking at the carpet during the test.
We do basically the same things on hard floors. We have a collection cloth. It’s not treated or
anything. We weigh it. We keep the moisture out of it. We patrol for moisture. We then pick out an
area, ten by ten, on a hard surface. We collect the dust on a cloth from different locations. We do a
big sample size on the floor and we measure it.
We do the same thing with the other hard surfaces. With the hard surfaces we use a cloth. We
pick a shelf surface. We log in where the location is and the amount of surface dust. We know the
area. We then collect our data.
We weigh all of it.
DUSTS (gm/sq yd)
Carroll Hall

Zone 4/22/06

(OS1) 6/3/06

(OS1) 6/24/06

Carpet Dust

1.5

1.23

1.4

Hard Floor Dust

0.022

0.008

0.011

Counter Dust

0.093

0.025

0.020

Dey Hall

Zone 6/16/06

Carpet Dust

6.4

2.79

Hard Floor Dust

0.022

0.031

Counter Dust

0.043

0.031
Berry Presentation Slide #67
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In other words, I can tell you how many grams of dust per square yard is in the carpet. I can tell
you how many grams per square yard of dust there are on a hard floor. I can also report how many
grams of dust per square yard there are on the horizontal surfaces.
We kept detailed records. Science is good record keeping. By the way, this isn’t rocket science
here. This is just basic mass balance science. It is pretty easy stuff. Don’t be afraid to try it yourselves.
In terms of the carpet and other dust we measured Carroll Hall when it was still under the zone
housekeeping method. These are averages. We took lots of samples and I averaged them down so I
could explain it to you and show you the numbers.
The carpet dusts, on average, in Carroll Hall before (OS1) were 1.5 grams per square yard. You
will do a lot better than that with your better carpet cleaning system.
What’s keeping carpet under control in that building is the vacuum cleaner and the vacuuming
process. When you put your (OS1) Carpet Cleaning process with the Steamin Demon in there you
could have dropped that down to about 0.5 grams per square yard . You will want to do that every so
often through the year.
Take a look at the carpet dust before (OS1) under the Zone method. Look at the carpet dust in
Dey Hall with the zone cleaning. Its 6.4 grams per square yard. That is three times higher than I

Berry Presentation Slides #69 and #70

Berry Presentation Slides #71 and #72

34
©Copyright 2010 ManageMen, Inc. •

All Rights Reserved

•

Rev. 12/10

SCIENCE AS IT RELATES TO (OS1)®

Berry Presentation Slides #73 and #74

would accept. That dust in the carpet is contributing to bad air quality in the building. The
reason for this situation in Dey Hall is the
vacuum cleaners are terrible. The vacuum
cleaners are doing nothing but throwing dust
back into the air.
Let me read the numbers to you. .022,
that’s twenty-two thousand micrograms. At the
end of the (OS1) pilot note how far it dropped
Berry Presentation Slide #75
down. The (OS1) cleaning compared to the Zone
method in Carroll Hall at the last reading that we had remained about the same.
We dropped the hard floor dust by a factor of two (twice as good), and a factor of four, (four
times better) on the carpet dust measured by the particle counter, because of your organized (OS1)
system. It never improved under zone.
Looking at this slide can you tell the difference? This is science telling you how things work.
Science explains how you get the result that you currently are getting with (OS1).
FUNGI-DUST (CFU/100 cm2)
Carroll Hall

Zone 4/22/06

(OS1) 6/3/06

(OS1) 6/24/06

Fungal Spore

15% TNTC

0% TNTC

3% TNTC

Fungal Spore

24

55

17

Dey Hall

Zone 6/16/06

Fungal Spore

6% TNTC

Fungal Spore

44
Berry Presentation Slide #76
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BIOLOGICALS
We took a look at fungal spores, associated with dusts. Fungal spores are an indication of the
risk of asthma attacks indoors. We measured that. We took a good look at the bacteria in the
restrooms. We had a system for doing that.
Do your disinfectants work? It’s a little bit trickier to measure bacteria. To measure you get petri
film and the same kind of measuring device you use in food handling areas. That’s how you can test
for bacteria.
The result? You don’t have to do this. I can do it on my refrigerator at home if my wife’s not
looking. I get all of my elaborate equipment to do the testing.
Fungal spores.
Our highest fungal spore counts were in the non (OS1) Zone building, Dey Hall. In that
building we actually had bacteria that were too numerous to count. In fact fifteen percent of our
samples were too numerous to count.
Take a look at Carroll Hall after (OS1) was put in place. The counts dropped down, the last one
was three, I don’t know what we’re going for, but I would accept that. That’s three percent of our
samples.
When it goes above five percent of my samples, I’m not going to like it. I’m almost positive that
this next time in Dey Hall, when we get our data, we’re going to see some fungal spore in there.
I used to work in Dey Hall. I typically don’t respond negatively to the building I’m exposed to
in my day to day work. I got a complaint from Jim Alty about Dey Hall. He said I think that’s a sick
building. I had a splitting headache at church the next morning after we were doing the assessment

AEROBIC BACTERIA (CFU/1cm2)
Carroll Hall

Pre (OS1) Cleaning 6/23/06

Post (OS1) Cleaning 6/26/06

Door Handle

44

3

Sink Basin

31

1

Sink Faucet

45

0

Toilet Seat

83

4

Toilet Rim

48

13

Dey Hall

Pre Zone Cleaning 6/16/06

Post Zone Cleaning 6/26/06

Door Handle

171

7

Sink Basin

23

1

Sink Faucet

28

2

Toilet Seat

57

1

Toilet Rim

8

1
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there. I’m serious. That place is full of micro toxins or something. Keep in mind that in an educational facility, ten percent of your student body is asthmatic, or high responders.
The systems make them sanitary. John Walker and all of you (OS1) Users, don’t get rid of your
disinfectants. You need them. Your disinfectants don’t disinfect but they sanitize. Keep them. Don’t
let anybody get rid of that. This is a high risk area. Microbes from all over the world end up in these
restrooms. You don’t want to be passing them around.
AEROBIC BACTERIA
I want you to also pay attention to where you got some high counts. Take a look at the door
handles on both buildings (Carroll and Dey Hall). The best thing you could do with these doors is
get rid of them.
People don’t wash their hands, here’s the proof. Concentrate on that, because the next thing you
do is you grab that door handle, then you go out and eat your sandwich. You don’t want to be passing
bacteria in your gut around to someone else. On that happy note, we’ll move on.
INDOOR AIR QUALITY (IAQ)
What does (OS1) have to do with air quality? We had trouble with the air quality. Poor Ron
Howell is using his PMT counter and his dust tracks, and he’s seeing spikes. That’s clogged up filters
because of the Carroll Hall construction.
Still, at the (OS1) facility, we saw a cleaning effect with air quality. At Carroll Hall we started
off in May. My average measurements, my professional judgment measurements are 30 to 45 micrograms per cubic meter. This is the vacuum cleaner emissions, this is air quality.
VACUUM CLEANER EMISSIONS
Building/Location

Date

Vacuum Type

Measurement
(ug/m3)

Carroll Hall

5-3-06

Backpack
(ProTeam Super Coach)

30 to 45

Gardner Hall

5-3-06

Upright
(Advance Carpet Twin 14)

100 to 2,000

Carroll Hall

6-7-06

Backpack
(ProTeam Super Coach)

26 to 47*

Dey Hall (Toy Lounge)

6-7-06

Upright
(Mastercraft 4th Floor Unit)

15 to 98 (peak)
40 to 50 (avg.)

Dey Hall (2nd floor office)

6-7-06

Upright
(Mastercraft 2nd Floor Unit)

35 to 150

Dey Hall (1st Floor)

6-7-06

Upright
(Eureka)

40 to 50
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IAQ PM10
Carroll Hall – Park Library (3rd Floor)
Sampling Dates

Approximate PM10 conc.

April 20-22

20-40 ug/m3

May 1-2

10-30 ug/m3

June 26-29

5-25 ug/m3

July 13-14

10-25 ug/m3
Dey Hall Lecture Room (3rd Floor)

Sampling Dates

Approximate PM10 conc.

June 20-21

15-40 ug/m3
Berry Presentation Slide #80

On the first night of (OS1) Boot Camp training, we put on the SuperCoach backpack vacuum.
We also had an upright vacuum in the classroom. Ron Howell and I decided to measured the emissions coming off the backpack vacuum. Ron was there with his particle counter. I had never seen this
vacuum before. I’ve done hundreds of vacuum dust tests before that night. Ron took his counter and
he said “turn it on”, so I turn it on. The counter didn’t move.
I said, “Ron, what’s wrong with your counter?”
He said, “I calibrated it before the test, it’s moving.”
We did it again, and again it didn’t move.
The background was 35 micrograms per cubic meter, or something like that.
Then we went over to the upright vacuum and turned it on. The counter moved to 240 micrograms per cubic meter.
I said, “No wait, now we’re getting something.”
We took it between a test and an untest and then back.
Then Ron went through and did thorough measurements on the SuperCoach backpack
vacuum. Notice here what he’s getting. He’s getting what we call background or normal dust in a
room, 30-45 micrograms per cubic meter.
When he took the upright out to one of the buildings and he got a hundred to two thousand,
micrograms per cubic meters again. This is violating national ambient air quality standards for
outdoors.
Why are we allowing this indoors?
Carroll Hall, (OS1) backpack emits 26-47 micrograms per cubic meter, that’s about background levels. When we set the CRI Green Label standard eight years ago we set it at a hundred
micrograms per cubic meter. I’ll accept anything under that.
The backpack vacuum again. One Mastercraft vacuum, we did okay on. It was peaking at
ninety-eight, but it worked alright. We checked another Mastercraft upright, it was at 35-150
micrograms per cubic meter. I don’t think I’d keep these things. Anything going above 100. I don’t
want them in the building, because all you’re doing is throwing dust back into the building.
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Not to mention throwing it into the breathing zone of the housekeepers for crying out loud!
Don’t allow this to happen! A great number of your housekeepers at UNC are asthmatic. This is a
safety issue, and it’s very easy to measure .
The air quality in Carroll Hall, when we started off in April, was up to 20 or 40 micrograms per
cubic meter, that’s how we measured it.
Does everyone know what a microgram is? It’s a millionth of a gram, Does anybody know what
a gram is? It’s a cubic centimeter of water, about a thimble full of water. That’s how we measure this
amount.
What I like to see in terms of particle background in a well maintained building is something
under twenty. By May, I could gradually see a step down. After about a month on (OS1) you begin to
see the step down.
By the way, Gwen Alston, go back to your team and tell them about this. I’ll come and tell
them. This is what they’ve accomplished Gwen, and it’s commendable. You amazed us.
In June (OS1) reached a level of 5-25, micrograms per cubic meter. You know its variable
outside all during this period.
The last measurement we took was when John Walker was there for an (OS1) Progress Audit.
We measured it at 10-25 micrograms per cubic meter. You can see that we came from 40 to 25
micrograms per cubic meter. It’s very simple. These are the same results we got in the Frank Porter
Graham School study years earlier. Except the difference is guess what? See what we’re doing here in
Dey Hall? About background, about what I saw in the other place.
(OS1) IS A SUSTAINABLE PROGRAM
This is sustainable!
You can sustain this.
You’ve got a continuous, ongoing program.
Jim Alty, I don’t think you can move fast enough to get your other 300 buildings online with
(OS1). Quickly, quickly!
SCIENCE AND QUALITY MANAGEMENT
I’m running out of time.
SCIENCE AND QUALITY CLEANING MANAGEMENT
Here’s the thing. Cleaning
research leads to professional
• The process of continuous improvement is the only winning
cleaning. Without the research
strategy.
we’re really not going to get better.
• Without science there is no research.
If you’re going to call
• Without research there is no guided learning.
yourselves professionals, you’re
• Without learning there is no knowledge.
going to have to ratchet up your
• Without knowledge there is no professionalism.
science. I just showed you that it’s
• Without professionalism there is no improvement.
not that hard to do. It’s already
Berry Presentation Slide #81
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there. We just have to repackage
environmental science concepts.
I’m going to end it on this
point.
Where’s that book called
cleaning science? This is the question
I asked twenty years ago. It’s why I
wrote Protecting the Built Environment: Cleaning for Health, in the late
1980s.
Where is that book?
Where is the state of cleaning
science 2006?
We really need to work on this.
Where can scientists and technical
people go and work and interact and
learn about this?
It’s going to have to be beyond
(OS1). See if we can work out a body
of information we can proudly point
to and say, “That’s the Science of
Cleaning.”
Folks, I’ve had it. I love you to
death, but I’m going to get on to my
real profession, which is fly fishing.

CLEANING RESEARCH EQUIPMENT
AND TECHNOLOGY
• Cleaning research leads to improved cleaning technology.
• We need to better understand how much pollution is
contained and removed by cleaning.
• The most effective technology has yet to be invented.
• Research leads to the development of quality cleaning
designed for special environments with special needs.
• Effective cleaning technology prevents pollution.
• Science and testing verify marketing claims.
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WHERE’S THE SCIENCE OF CLEANING?
• Where’s the book “Cleaning Science”?
• What’s the state of cleaning science knowledge in 2006?
• Where do we find a comprehensive body of peer reviewed
cleaning science information?
• Where can scientists and technical experts interact to grow
professionally in the field of cleaning?
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Michael A. Berry, Ph.D. presenting and autographing at the
(OS1) Users Symposium 2006.
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Sponsored by
The Boeing Company
Seattle, WA

Sponsored by
The University of
Texas – Austin

Sponsored by
The University of
Massachusetts – Amherst

Sponsored by
GMI Building Services
San Diego, CA

Sponsored by
Simon Institute
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Sponsored by
Simon Institute
Colonial Williamsburg, VA

Sponsored by
Simon Institute
Durango, CO

Sponsored by
Simon Institute
Savannah, GA

Sponsored by
Simon Institute
Portland, OR

BENCHMARKING BEST CLEANING PRACTICES SINCE 2002

