The Impacts of Cleaning
On Indoor Air Quality

Good housekeeping practices can contribute significantly to improved indoor air quality
BY STEPHEN P. ASHKIN

door envionmental quality, suchas  The deep-cleaning procedure, includ- HVAC system and through the proper
“Sick Building Syndrome,” “Build-  ing new cleaning equipment and clean-selection of cleaning and other chemi-

ing-Related lliness,” and Legionnaire’s ing supplies, was found to decrease thecals used and stored in the building.
Disease, are just some of the headlinelevels of airborne dust inside the build- In all cleaning operations, mainte-
grabbers significantly affected by or, in ing by 52 percent. nance personnel should try to schedule
many cases, directly resulting from poor  Total VOC concentrations decreased the cleaning to be consistent with build-
housekeeping and maintenance. Othemy 49 percent, total bacteria decreasedng activities and in such a manner as
problems, including increased absentee-by 40 percent, and fungi colony form- to not interrupt the activities of the
ism, low morale, and decreased workering units decreased by 61 percent. building. Different areas of the build-
productivity, are now being attributed  The researchers offered their conclu-ing will require area-specific cleaning.
at least in part to poor or “unhealthy” sions as to the cause of the improve- For example, a day care center in an
indoor environments that are due to—or ment in the building’s air quality. Gen- office building will require different
correctable by—appropriate housekeep-erally, the improvements resulted from maintenance procedures and chemicals
ing and maintenance operations. following sound cleaning practices in- performed at a different frequency than

Thus, building owners and managers cluding the use of the most appropriatea rarely used conference room in the
attempting to maintain a healthful in- chemicals and maintenance proceduressame building. For major cleaning op-
door environment have begun to recog- The study took place over the courseerations, building occupants should be
nize that among the greatest impacts onof a year. Good indoor air quality was informed as to the maintenance that is
the quality of the indoor environment maintained even after the conclusion of to take place and to any other specifics
is housekeeping activities. These activi- the study through continued efforts that may impact their health and wel-
ties, both routine and scheduled main-evolving total quality management fare. This is applicable to scheduled in-
tenance as well as emergency correc{TQM) to train and motivate the work- house maintenance activities, unsched-
tive actions and other unplanned main- ers uled maintenance, and work done by
tenance requirements, are often the What also makes this study so mean-outside contractors
chief culprits causing complaints from ingful is that these improvements were Schedule maintenance with the op-
building occupants and other building- achieved not in a building plagued with eration of the building air handling sys-
related problems. indoor environmental problems where tems to ensure that work being done in

Where it was once thought that most improvements would be easy, but ratherone area does not affect other areas, and
problems could be addressed by sim-in a well-managed “healthy” building, thatadequate ventilation is available for
ply improving operations of the HVAC clearly demonstrating the power of ef- housekeeping and maintenance work-

Building problems relating to in- their suppliers. Gases can be controlled by adjusting the

system, building managers must now fective housekeeping. ers. When possible, schedule work and
address the total picture. In addition to air handling systems such that the build-
the correct functioning of the HVAC ing can be fully ventilated prior to re-
systems, the actual types of chemicals suming occupancy.

being used, as well as the cleaning pro-Maintaining a healthful indoor environ- ~ The selection of products should be
cedures employed throughout the build- ment requires a special focus on thethe least toxic to perform the specific
ing, are essential ingredients for main- sources of pollution, such as gases, par<leaning task. Chemicals should be
taining the healthful indoor environ- ticles, and biocontaminants and their treated with respect. Always follow
ment. This is perhaps best illustrated byimpacts on the occupants of the build- proper dilution, use, safety, and disposal
a study conducted at the Frank Portering and the workers who maintain the directions. Appropriate safety signs,
Graham Child Development Center on building. Unlike many traditional clean- such as “wet floors” or “construction
the University of North Carolina, ing programs that focus on a building’s area,” should be used for proper safe-
Chapel Hill campus (See table below). appearance, the removal and control ofguards. Workers should always wear the
The study was a collaborative effort all soils should be the main objectives. appropriate safety protection as re-
between EPAs Environmental Criteria Building owners and managers should quired by the manufacturers of the prod-
and Assessment Office under the direc-follow the axiom: Clean for health first, ucts used.
tion of Dr. Michael Berry, Research Tri- and appearance second.
angle Institute, the University of North Housekeeping and maintenance
Carolina, a building service contractor, should focus on the maximum extrac- An overall selection strategy for chemi-
commercial cleaning industries, and tion of biocontaminants and particles. cal cleaning products should be based
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Frank Porter Graham Child Development Center, University of North Carolina at Chapel Hill

Air Pollutant Category Routine Improved % Change Most Probable Contribution
Housekeeping Housekeeping To Improved Air Quality

5 Months 7 Months
Airborne Dust Burdens 11.9 5.7 -52 Efficient vacuum cleaners and bags
(micrograms/rf) Walk-off mats
—Building means Damp dust cloths

Frequent vacuuming and dusting
Deep-cleaning of entire building
Dust control on hard surfaces

Total VOC (micrograms/f) 324 166 -49 Cleaning chemicals with less VOC's
—Building means Extraction from carpets

Balanced ventilation system
Biopollutants*
—Building CFU/ni

Total Bacteria 395 237 -40 Rapid use of disinfectants after accidents
—Gram-negative bacteria 17 2 -88 Control of food and perishables
—Endotoxin (surface) 352** 100** -72 New extraction equipment

—Bacillus 22 18 -18 Hot water extraction of carpets
—Actinomycetes 36 2 -94 Moisture Control

Total Fungi 127 50 -61 Removal of contaminated sources
—Penicillium 38 5 -87 (wall, rotten tree stump)

—Aspergillus 4 1 -75 Walk-off mats

—Cladosporium 35 27 -23

* Andersen sampler data only ** Endotoxin per gram of dust

around the 5 R’s: Re-evaluate, Reduce,within your building and in your area. principles are essential in the mainte-
Reuse, Recycle, and Renew. The fol-Renew Select products that are derived nance of correct and effective house-
lowing hierarchy prioritized waste man- from renewable feed stocks, such askeeping practices from the aspect of
agement practices as follows: detergents and solvents from corn cleaning and protecting the building, the
Re-evaluate: Re-evaluate the entire starch, coconut oils, and orange peelsworkers who maintain the building, the
cleaning process to determine if the pro-In many instances, products from re- building occupants and the environment
cedure itself is necessary. Determine if newable resources (as opposed to petthat will be impacted by the building
the procedure can be eliminated or re-rochemical derived alternatives) are emissions.

placed with a better or more benign pro- safer to the user and have reduced nega-1. Clean to protect health first, and
cess. tive impacts to the environment. appearance secondt is not what is
Reduce Reduce the quality and toxic- A Material Safety Data Sheet seen that is the real area of concern in
ity of materials being used and packag- (MSDS) for each chemical product is the indoor environment. Even clean-ap-
ing. For instance, use products that haverequired by the U.S. Department of pearing buildings can be extremely un-
a moderate pH (close to 7), low or no Labor's Occupational Safety and Health healthful. Thus, focus on cleaning for
VOC's, nonflammable, non-corrosive, Administration (OSHA). Become fa- health and in most cases appearance
or non-reactive. miliar with the basics of the MSDS and will be addressed at the same time.
Reuse Purchase products that are du-review them periodically to insure the 2.Clean and maintain the building as
rable, repairable, reusable, or return-safety of the products used and storeda whole, not just as separate compo-
able. For instance, select high quality MSDS Sheets should be kept on file nents Cleaning and maintenance in one
equipment. Considering that 90 percentand available for review by workers. area of a building can have a major im-
to 95 percent of the housekeeping bud-Safety training is required annually for pact on other areas. For example, the
get is labor, using high quality equip- all new chemical products in the work- fumes from the stripping and recoating
ment results in maximum efficiencies place. And always follow the of a floor in one area can contaminate

and minimizes down time. manufacturer’s recommendations for adjacent areas or even the entire build-
Recycle Purchase for recyclability use, storage, disposal, precautions, andng via the HVAC system. Appropriate
within your organization’s recycling first aid. actions must take place to ensure health
collection system. For instance, some and safety throughout the entire build-
chemical products are packaged in bag- ing.

in-the-box containers. However, this is 3. Schedule routine maintenance

on_ly advantageous from a recycling  The following is a 10 point list of sug- Scheduled maintenance that is frequent
point of view, if cardboard is recycled gested management principles. Theseand thorough is the most efficient and
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effective method for building mainte- personnel turnover rates. Thus, ongo-
nance and housekeeping. Concise plansng training is necessary. Furthermore,
and records are a must. an IAQ Coordinator should be desig-
4. Scrutinize outside contractarBest nated and trained to provide a focal
control services and roofing contractors point and to create feedback loops be-
may not be as concerned or even awardween occupants and building manage-
of the impact of their activities on build- ment

ing occupants. The building owner or

manager should pay particular attention

to the type of products that “outsiders”  The challenge for today’s building
are using and recognize that the HVAC owner or manager is to meet the de-
system may need to be adjusted to miti-mands of their tenants in a highly com-
gate potential problems. petitive marketplace. As tenants become
5. Minimize human exposure to harm- more concerned about the impacts of
ful contaminants and cleaning residues the indoor environment on both their
Workers should always use the appro-health and productivity, the need to
priate personal protective equipment, maintain a healthful environment will
areas where work is taking place shouldincrease.

have adequate ventilation, work sched- It is now clear that housekeeping
ules should be established to minimize plays an essential and critical role in
exposure to building occupants, and themaintaining desired indoor environ-
products used should be the most be-ment performance. Building owners
nign to accomplish the task. and managers will have to address the
6. Minimize chemical, particle, and needs for appropriate product selection,
moisture residue when cleanin§he  housekeeping procedures, and their
products that are used for building commitment to people in order to meet
maintenance due to their ability to the required performance levels and ten-
quickly and efficiently remove oils, ant expectations for a “healthy” indoor
soils, living organisms, etc., can also environment.

contribute to a building’s problem if

used incorrectly. Use the minimum

guantity necessary to perform the task,

and to insure that all residues are re-

moved.
7. Ensure worker and building occu-  Stephen P. Ashkinis Vice President
pant safety at all times of the Rochester Midland Corporation

8. Minimize the amount of pollutants and is active internationally with the
entering the building, while maximiz- development of environmentally pref-

ing the amount of pollutants extracted erable products and green technologies.

Itis significantly more effective interms Mr. Ashkin serves as Chair of the ASTM
of both time and money to keep con- Task Force that is writing the Standard
taminants out of the building than to try Guide On Stewardship for Cleaning
to remove them once they have enteredCommercial and Institutional Build-
This is true for not just airborne pollut- ings, and a Task Force Chair of the
ants, such as vehicular exhausts, but forPresident’s Green Chemistry Challenge.
dirt and dust from pedestrian traffic, as For more information, he can be
well as biopollutants from roof leaks reached at 716/336-2308.

and standing water.

9. Dispose of cleaning waste in envi-

ronmentally safe way€leaning wastes

themselves can contribute to indoor en-

vironmental problems when stored or

disposed of improperly. Reactive prod-

ucts can give off toxic fumes and even

water-based wastes can become the

ideal breeding grounds for disease-

causing organisms.

10. Focus on peopleA successful

housekeeping program requires con-

stant efforts in operations and training.

Housekeeping as an industry faces high
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