Creating a Green and Profitable
Work Environment

An informative guide to "green" cleaning and maintenance
practices which provide efficient, productive and healthy

a

operation of commercial buildings in Florida.

2003




Creating a Green and Profitable Work Environment

This document was authored by the Florida Solar Energy Center, a research institute of the University of
Central Florida, for the Pollution Prevention (P2) Program in the Florida Department of Environmental
Protection. Funding for the guide was provided by a grant from the United States Environmental
Protection Agency totaling $25,000.
Prepared by:
Eric Martin, Research Engineer
Florida Solar Energy Center

Michael Ohlsen, Pollution Prevention Engineer
Mary Robbins, Environmental Specialist
Florida Department of Environmental Protection

Assisted by:
Stephen Ashkin, President
The Ashkin Group

The Florida Department of Environmental Protection and Florida Solar Energy Center would like to
thank the following individuals and organizations that provided input to this document, and/or served as
pilot facilities during the Summer of 2003.

Acknowledgements
Museum of Fine Arts Florida Department of Management Services
St. Petersburg, FL Ft. Myers, FL
Dr. John Schloder Joel Russell
Brevard County Schools Florida Department of Environmental Protection
Viera, FL Ft. Myers, FL
Earl Lewallen Laura Comer
Ensco, Inc. Green Seal
Melbourne, FL Washington, DC
Matt Capuano Mark Petruzzi
Damion Maintenance Service The Center for a New American Dream
Melbourne, FL Takoma Park, MD
Damion O’Neil Scott Case

Sarasota County Government
Sarasota, FL

Jim McFadyen

For More Information:
Florida Pollution Prevention (P2) Program Florida Solar Energy Center
Florida Department of Environmental Protection University of Central Florida
2600 Blair Stone Road, MS 4570 1679 Clearlake Road
Tallahassee, FL 32399-2400 Cocoa, FL 32922-5703
www.dep.state.fl.us www.fsec.ucf.edu

Graphic Designer: Shelli Keisling
Graphics Director: Sherri Shields



Table of Contents

1.0 INtroduction t0 GUIAE............oooieiee e |
2.0 Set Facility Policy and Goals......................ccooooiiiiiiiiiiii e 4
2.1 Resources and REfErENCES .......coovmeeeiiiiee e 5
3.0 Green and Profitable Work Environment Baseline Checklist..................cccccooovivvinniiis 6
4.0 Identify Opportunities | — Cleaning and Maintenance and Indoor Air Quality................. 8
A1 PrOAUCES ..ot 9
4.1.1  Harmful product properties ...............ccccooiiiiiiiiiiiiiii, 9

4.1.2 Where to find information regarding product properties................ 10

4.1.3  Other product properties .............ccccccooiiiiiiiiiiiiiiiieiciccce 12

4.2 Techniques and EQuipment ... 13

4.2.1 Cleaning Product Portion Control EQuipment .............................. )

4.2.2 SOU CONETOL ..o )

4.2.3 SO REMOVAL ..o 17

A2 3] FlOOTS. e 17

4.2.3.2 Elevated SUIfaCeS........cccoovmmeeeiiieeeeeeeeeeeeeeeeeee 18

4.2.4 Biological Control................cccooiiiiiiii 18

4.2.4.1 Mold, mildew, and moisture control ...........ccoueeveeeeeeennnn.. 18

4.2.4.2 Sanitization/DisinfeCtioNn .......oueeeeeeeeeee e 21

4.2.5 Control of Gaseous Pollutants............ceeeeeveeeeiiiieeiiieeeeeeean. 21

4.3 PESt CONLION . 22

4.4 Trash and Recycling ... 25

4.5 Resources and REfErENCES .......ooveeeiiiieee e 27

5.0 Identify Opportunities Il — Cleaning and Maintenance and Building Energy Use.............. 29

ST LIhEING. ..o 29

S.1.1 Interior Lighting ..o 30

5.1.2 Exterior Lighting..........c.ooooiii 36

5.2 Building Policy and Supplemental Loads ...................cccoooiiii, 37

5.3 Building EnVelope .........cooiiiiii 38

5.4 Building System Controls .................cooiiiiiii 39

5.5 Testing, Adjusting, and Balancing ... 40

5.6 Heating and Cooling System Maintenance.................cccccooiiiiiiiiiiinn, 41

5.7 Resources and Assistance for Financing Energy Improvements......................... 42

5.8 Resources and REfErenCesS ........ccovvmmeeeiiiieeee e 44

6.0 Identify Opportunities Ill — Cleaning and Maintenance and Building Water Use............... 45

6.1 INAOOTr WALEr USE ..o 45

6.2 OULAOOT WAEr USE...... e 46

6.3 Resources and REfErenCeS .......coovmeeeiiieee e 48

Appendix A — Opportunities to Consider When Undertaking a Renovation Project. ............. 49

Appendix B — Cleaning Product Considerations..................cccoccooiiiiiiiiiiiii




1.0 Introduction to Guide

An important aspect of what separates

the newly constructed buildings of today
from older buildings is their environmental
performance. Due to dwindling resources,
rising energy and water costs, and awareness
of the effects of air uality both inside and
outside of the building, new buildings are
constructed to not
only fulfill their
function, but also

with conservation

and health in mind.
However, although the
focus on construction,
specification, and
commissioning has
changed, there is a commonality that links
new buildings with those of the past. Often
overlooked with regards to impacting the
building’s durability, energy and water use,
and indoor air Quality are recurring cleaning
and maintenance activities. Such activities,
including routine and scheduled actions,

as well as emergency and other unplanned
actions, have a

Financial benefits of green cleaning
and maintenance include:
* |5-30% savings on cleaning costs
* 35% energy savings

* 20-60% water savings

of time within the building. Particles such
as dust, gases such as volatile organic
compounds (VOCs), and biologjcal materials
such as mold can impact the health of
occupants on a variety of levels, from simple
annoyances such as itchy eyes, to more severe
conditions such as asthma triggers. Poor
indoor air quality can
result from improper
or infrequent cleaning
and maintenance
practices, but it
can also result from
various cleaning agents
and other supplies
used. Therefore,
most susceptible are the individuals who are
performing the cleaning and maintenance.
Employees and visitors are also susceptible,
especially children, the elderly, and those with
pre-existing health conditions such as allergies
and asthma. Poor indoor air quality can
also result from improper maintenance and
operation of the buildings heating, ventilation,
and air conditioning

profound effect on
the environmental
performance of a
building, especially
considering the fact
that they continue

Streamlining cleaning and
maintenance can lead to:
* Improved occupant health
* Financial benefits

e Better building durability

(HVAC) systems.
Such problems may
be difficult to uncover
without thorough
investigation, and can
result in short-term

over the entire life of
the building, which
can span 25-50 years.

Improving and/or maintaining the
environmental performance of a building
through cleaning and maintenance is an
important consideration for many reasons.
First and foremost, it can have direct positive
impacts on the health of the occupants, who
in many cases spend a signiﬁcant amount

effects such as comfort

complaints, as well as
long-term effects on the quality of the indoor
environment and the health of occupants.

Improving the environmental performance of
a building through cleaning and maintenance
practices can also lead to significant financial
benefits. The health and overall well-being
of employees is directly related to their
productivity, morale, and absenteeism.




The term ‘green” has come to be
defined as a holistic approach to
improving environmental aspects of
the built environment through energy
and water conservation, healthy indoor
environments, and the use of recycled
and recyclable materials.

Considering that generally the largest
recurring cost in a business environment is the
salaries and benefits of employees, very small
increases in productivity can lead to large
increases in profits. Improving environmental
performance

of cleaning
activities focuses
on streamlining
operations to
reduce the
wasting of
supplies, and
improve the
effectiveness

of cleaning
practices
thereby decreasing overall cleaning costs. It

is estimated that the costs associated with
cleaning the average urban office building are
$1.38 per square foot, and can run as high as
$2.32 per square foot. Savings of 15%-30%
from implementing improved measures have
been reported. Also affecting the bottom line
of a business operating within the building

is the amount of money spent on recurring
energy and water use. Energy savings of up
to 35% are possible through modifications

in operational and management practices
alone, and water savings of 20%-60% are

equipment partially based on longevity, as
well as protecting the existing equipment and
structure through preventive maintenance
such that its full lifetime can be realized.

This guide is intended to provide a building
owner or manager with suggestions

and examples of how the environmental
performance of a building can be improved
through “green” cleaning and maintenance.
The term “green” has come to be defined as a
holistic approach to improving environmental
aspects of the built environment through
energy and water conservation, healthy
indoor environments, and the use of recycled
and recyclable materials. This guide is not
intended for janitorial and maintenance
personnel directly, for every building is
different, and activities taking place within the
building, architectural aspects, and current
practices need to be taken into account in
order to determine the applicability of the
guide to an individual building, and before the
recommendations can be put into practice.

This guide has been developed for commercial
buildings in general, and does not comment
on the applicability of recommendations to
different building uses (retail, industrial, office,
laboratory, etc.). However, depending on

possible simply the presence or

by modifyin absence of certain
Y NG For information on issues outside the scope .

landscaping architectural

and irrigation of this guide, contact the Florida Department  featyres, most
practices. of Environmental Protection P2 Program: of the guide’s

Of extreme www.dep.state.fl.us/waste/categories/p2/ recommendations
importance to the default. ht should apply
building owner elauitntm to an office

is the durability

of the building's

structure and systems, and the frequency
of performing upgrades and equipment
replacement. Improving the environmental
performance of cleaning and maintenance
activities involves selection of products and

building type of

setting. There
are certainly building activities and types
that are beyond the scope of this guide
such as hospitals and laboratories where
current practice, as well as state and federal
regulations will supercede this guide’s



recommendations. To pursue additional

or industry specific source reduction,

waste minimization and recycling goals

that go beyond the scope of this guide a
building manager or other similar individual
can contact the Florida Department of
Environmental Protection Pollution Prevention
Program. Contact information is provided in
the Acknowledgment section of this guide.

The guide’s recommendations primarily deal
with maintenance and upkeep of an existing
building and its associated equipment.
Although suggestions are made that may
involve the purchase of minor equipment

and supplies, detailed design considerations
for major renovations and new eqQuipment
purchases are considered to be outside the
scope of this guide. However, an appendix
(Appendix A) is included to present potential
opportunities for consideration if a small scale
renovation project is planned for the building.

The remainder of the guide is organized as
follows:

e  Set Facility Policy and Goals: This
section deals with determining a goal for
the effort and setting building policies
in order to gain support for efforts in
terms of cooperation at multiple levels:
from janitorial and maintenance staff, to

building managers, to outside contractors,

to other workers and employees.

e Conduct a Baseline Study: This section
will assist the building manager in
determining how the individual building
features and the current cleaning and
maintenance practices fit in the context

of this guide. A simple checklist is
included that will help identify areas in
need of attention.

Identify Opportunities I — Cleaning and
Maintenance and Indoor Air Quality:
This section includes information on

the selection of cleaning products to
maintain a healthy building, including how
to read a material safety data sheet in
order to use each product safely. Details
on effective techniques and equipment
are given for control of soils, control

of biological pollutants, and control

of gaseous pollutants, including pest
control activities. Information on facility-
wide recycling and trash control is also
provided.

Identify Opportunities Il —

Cleaning and Maintenance and Building
Energy Use: This section includes
information on how routine and periodic
maintenance activities can reduce the
energy consumption in a commercial
building including lighting maintenance,
HVAC maintenance, and building
envelope maintenance. A description of
available resources for financial assistance
is also provided.

Identify Opportunities Ill —

Cleaning and Maintenance and Building
Water Use: This section deals with
strategies to reduce water consumption
both inside the building, as well as
outside the building focusing on water
use monitoring, water fixture retrofits,
and landscape and irrigation practices.









