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About the Project
Implementing Community-Led Outreach to
Achieve Pollution Prevention in Flood Risk Areas
The goal of this project is to empower local government officials to conduct
pollution prevention outreach to small flood-risk businesses, in an effort to help
those businesses become better prepared for flood events and reduce the risk of
accidental chemical spills.
The project was developed in response to the need for businesses in flood-risk areas
to be better prepared for the impacts of flooding, including minimizing the risk of
accidental spills. Current and predicted increases in heavy precipitation, sea level
rise and extreme storms due to climate change is resulting in more frequent and
more intense flooding, and an expanded flood zone. As witnessed after Hurricane
Sandy and more recent storms, small businesses are not well-equipped to survive
these extreme climate events, risking economic loss and threats to human health
from accidental spills and exposure.
The purpose of this training curriculum is to coach municipal and county officials
and staff on the basics of pollution prevention strategies for flood-risk businesses so
that their knowledge can be shared with small business owners and managers in
both planned and spontaneous communications. Examples of these
communications include annual fire inspections, over-the-counter conversations at
the building or zoning office, site plan inspections by planners and engineers, etc.
This training curriculum will be piloted in three jurisdictions: Township of
Woodbridge, City of Camden and County of Camden. The training curriculum will
also be introduced into the Sustainable Jersey municipal certification program,
which will incentivize local implementation.
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About WEC
The New Jersey Work Environment Council (WEC) is a non-profit collaboration of
organizations working for safe, secure jobs, and a healthy, sustainable environment.
WEC links workers, communities, and environmentalists through training, technical
assistance, grassroots organizing, and public policy campaigns to promote dialogue,
collaboration, and joint action.
Visit WEC’s website at www.njwec.org for more information
For more information about WEC programs and services, contact:
New Jersey Work Environment Council
Telephone: (609) 882-6100 x 308
E-mail: info@njwec.org

About Sustainable Jersey
Sustainable Jersey is a nonprofit organization that provides tools, training and
financial incentives to support communities as they pursue sustainability programs.
By supporting community efforts to reduce waste, cut greenhouse gas emissions,
and improve environmental equity, Sustainable Jersey is empowering communities
to build a better world for future generations.
Visit Sustainable Jersey website at www.sustainablejersey.com for more information
For more information contact:
Sustainable Jersey
Sustainability Institute at the College of New Jersey
Forcina Hall, 3rd Floor
2000 Pennington Road
Ewing, NJ 08628
Telephone: (609) 771-2938
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The Small Group Activity Method
Basic Structure
The Small Group Activity Method* is based on a series of problem-solving activities.
An activity (section) can range from 45 minutes to an hour. Each activity has a
common basic structure:
• Small Group Tasks (Exercises)
• Report-Back
• Summary
1. Small Group Tasks (This training manual will refer to tasks as exercises): The
training always begins with groups working together at their tables. Each activity
(section) has a task, or set of tasks, for the groups to work on. The task asks that the
groups use their experience and the factsheets to solve problems and make
judgements on key issues.
2. Report-Back: For each task, the group selects a scribe that takes notes on the
small group discussion and reports back to the class as a whole. During the reportback, the scribe informs the entire class as to how his or her group solved the
particular problem. The trainer records each scribe’s report-back on large pads of
paper in front of the class so that everyone can refer to them.
3. Summary: Before the discussion drifts too far, the trainer needs to bring it all
together during the summary. Here, the trainer highlights the key points of the
activity and brings up any problems or points that may have been overlooked during
the report-back.
Three Basic Learning Exchanges
The Small Group Activity Method (SGAM) is based on the idea that every training is
a place where learning is shared. With SGAM, learning is not a one-way street that
runs from trainer to the participant. Rather SGAM is a structured procedure that
allows us to share information. It is based on three learning exchanges:
• Worker-to-Worker – Small Group Task (Exercise)
• Worker-to-Trainer – Group Report Back to Trainer
• Trainer-to-Worker – Trainer Summary
*The Small Group Activity Method (SGAM) is based on a training procedure developed by England’s Trades Union
Congress (TUC) in the 1970s. The Labor Institute and Oil, Chemical, and Atomic Workers Union (now part of the
United Steelworkers) used a similar method around economic and health and safety issues for workers and further
developed the procedure into SGAM. The New Jersey Work Environment Council has used SGAM since 1986.
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How to Use this Guide: Training Session Preparation
Below are training tips to help you use this guide:
Planning
 Schedule a meeting with the local group’s leadership to review training content,
length of session, training location, room set-up, audio visual needs, and headcount.
 Confirm plans for any meals, coffee, etc.
Room set-up (best if done the day before)
 Arrange tables for small groups so that all class participants can see the trainers and
flip charts (possibly fishbone or horseshoe set-up). Leave room between tables.
 Make certain flip charts, paper, markers, tape, video equipment, etc. are ready.
 Minimize distractions in the room if possible.
Trainer’s preparation
 Arrive to the training early - one hour prior to the start time.
 Bring business cards or contact information and extra training materials.
 Spend at least a few hours preparing before the day of training.
 Review the workbook and highlight content or bookmark pages you want to
emphasize in your summaries.
 If co-presenting, have a preparation meeting and decide which trainer does what, in
each activity. Work out a system to keep each other from lecturing.
Facilitating the activity
 Introduce yourself and the topic of the training session.
 Have participants introduce themselves (ice-breaker may be used).
 Keep introductory remarks to a minimum; get into the activity as soon as you can.
 Briefly explain the Small Group Activity Method.
 Read the purpose of each activity and then read the task instructions. You may want
to do the first question of the activity together as a group.
 Each table should select a scribe (report back person). Rotate scribe for each activity.
 Ask if there are any questions before groups start the group discussion.
During Small Group discussion
 Trainers should be available to help groups, but not to interfere in the discussion.
 Trainers should watch how far along groups are in the activity.
 Cut off discussion before all groups are done (listen for noise levels). Announce, “I’m
giving you a few more minutes to finish.”
 Highlight any major points that groups may have missed in your summary.

v

vi

Section 1: Minimizing Business Risks and Accidental Spills
During Flood Events
Purpose
The purpose of this section is to provide basic information on flood preparedness
for at-risk businesses, and to highlight best practices for protecting a business and
minimizing the potential of accidental releases during flood events.
New Jersey has experienced an increase in the number of extreme storms and
flooding events. One of the many consequences of these storms is the increased
threat to human health posed by small businesses that release toxic materials into
floodwaters. This threat will continue to grow with the projected increase in
seasonal precipitation, storm intensity and sea level rise from climate change,
resulting in more frequent and more intense flooding, and an expanded flood zone.
In addition to paralyzing municipalities and destroying infrastructure, one of the
many unfortunate results associated with “super storm” events like Sandy, and from
extreme thunderstorms and tornadoes, has been the release of toxics via high winds
and flood waters into the environment from businesses1.
Of particular concern are small businesses that have on-site toxic materials, but
limited capacity to implement best management practices (BMPs). Small businesses
(such as dry cleaners, auto repair shops, small manufacturing facilities, metal
finishing, and landscaping businesses) are also more likely to be located in
residential and commercial areas with large populations, resulting in a greater
likelihood of toxic exposures impacting human health during storm events.
This section has one exercise.
There is one exercise associated with this section:
 Exercise 1 begins on page 2 and requires the review of the Fact Sheets 1 - 5,
found on pages 3 through 7.

1 https://www.epa.gov/sites/production/files/2016-

03/documents/quick_tips_guide_for_small_manufacturing_businesses_v3_0.pdf
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Exercise 1
Businesses located in flood zones can take steps to reduce the risk of damage to
property, human health and the environment by following the recommendations in
factsheets 1-5, and abbreviated here:
 Know your flood risk.
 Chemical safety: substitute, reduce, and secure.
 Flood proof your structure.
 Implement flood emergency preparedness measures.
After reviewing Factsheets 1 through 5 on pages 3 - 7, provide two examples each
of how businesses can follow the four steps of reducing the risk of a toxic release
during a flood event.
A. Know your Flood Risk.
1.
2.
B. Chemical safety: substitute, reduce, and secure.
1.
2.
C. Flood proof your structure.
1.
2.
D. Implement flood emergency preparedness measures.
1.
2.
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Factsheet #1
Know Your Flood Risk
Properties in New Jersey are being flooded due to extreme precipitation events,
more intense storms and sea level rise. Severe storms can be predicted days in
advance to provide sufficient notice to property owners, but flooding from less
extreme events can occur at any time with little or no warning. Due to the
increasing number of flooded events, the fact that your business has rarely, if ever,
flood in the past is not an accurate measurement of what may happen today or the
near future.
Business owners can determine whether their property is in a flood zone by viewing
the Federal Emergency Management Agency (FEMA) maps
at https://msc.fema.gov/portal, or by contacting their municipality for paper or
electronic copies of the most current maps.
The Special Flood Hazard Areas (SFHA) on the FEMA maps are defined as the areas
where there will be a minimum of a .02% or 1% chance of flooding in any given
year. These percentages are based upon historical events, not predictions for future
events. Similarly, the 1% and .02% storms can – and have occurred several times in
a decade. If you are in a 1% or .02% flood hazard zone, you are at risk of flooding.
It is not a matter of “if” a flood will occur in these zones, but “when”.
If you are located in a flood hazard zone, identify the base flood elevation (BFE) for
your property using the above maps. The BFE is the elevation at which a property
has a 1 percent chance of flooding annually. Then find the elevation of your
business to see if it is above or below the BFE. Your building’s elevation may be
obtained from a professional survey, site plan or an official building elevation
certificate. Using this data, identify the height of the BFE within your building and
on your property. Then be sure to store toxic chemicals above the BFE to minimize
spills during flooding, and secure all outside chemicals that are at or below the BFE.
Major storms and flash floods can and will cause waters to rise higher than the BFE therefore, it is always a good investment to build in a safety factor several feet
above the BFE. This safety zone is called “freeboard.”
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Factsheet #2
Protecting your flood-risk business and minimizing
Accidental spills during flood events
Businesses located in flood risk areas can be subject to costly and sometimes
irreversible damage, especially from flooding and accidental releases. With
extreme weather events on the rise, it’s critical for flood risk businesses to take the
necessary steps to avoid these costly impacts.
There are three important steps to reduce toxic exposures during a flood event.
1. Substitute. Switch to safer chemicals or processes when feasible.
2. Reduce.
Keep chemical inventory to a minimum.
3. Secure.
Store chemicals properly and securely above the base flood
elevation.
The benefits of implementing these steps include:
 Get your business up and running again sooner.
 Prevent expensive chemicals from being washed away.
 Prevent spills instead of paying clean-up costs.
 Lower clean-up costs by switching to safer chemicals.
 Reduce or eliminate monitoring, tracking, and reporting costs.
 Reduce air permitting and disposal costs by switching to safer chemicals2
 Retain property value by not contaminating it with toxic chemicals.
 Marketing advantage of being a green business
 Potentially lower workers’ compensation and liability insurance costs.
2

Air Permits range in cost from $2,527 (5 year) for PERC Dry Cleaners and $820 (5 year) for Non-PERC Solvent dry cleaners.
Hazardous Waste Fees run from $30 - $835 per year.
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Factsheet #3
Flood Proofing Your Business
There are many techniques to flood proof your business, or at least minimize the risk
of water damage. Choosing the most appropriate technique, however, is important
to avoid even more costly damage. Therefore, it is important to first seek a

professional to determine what type of flood proofing should be applied to your
structure. Flood proofing techniques include:
Elevating your structure: raising your building several feet above the base flood
elevation will reduce the exposure to flood waters.

Dry flood proofing: These techniques prevent water from entering your structure.
Some examples include:
 Waterproof coating or membrane to exterior walls
 Waterproof shields over all openings, including windows and doors
 Strengthened walls to withstand flood water pressures and flood debris
Wet flood proofing: These techniques allow water to enter your structure, but
minimizes the damage to the structure and interior materials.
Here are some examples of wet flood proofing:
 Sealed walls and floors to reduce or prevent the penetration of floodwater.
(It’s important to choose the right sealant for the job.)
 Anchored ancillary structures, tanks and sheds to prevent them from being
washed away.
 Flood resistant materials and elevated mechanical and utility equipment
above the BFE, or 1-3 feet freeboard.
 Openings, vents or breakaway walls to allow water to move through the
structure, including the basement.
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Factsheet #4
Flood Management Preparedness
Since flooding and other disasters can occur and without warning, it is important for
businesses to be prepared for floods and take the necessary steps to minimize risks.
Planning ahead can help avoid confusion during an emergency or disaster, and
prevent injuries, property damage and releases into the environment.
Preparation includes:
 Ensure up-to-date facility plans document emergency shutoffs, utilities and
fire-protection systems and other important infrastructure details. A copy of
these plans should be stored off site.
 Locate all the drains on your property, both indoors and outdoors, and mark
on your facility plans where your drains go. Consider locating drain covers
and spill supplies near drains so you can close them off, if you have time and it
is safe to do so.
 Designate an individual to regularly conduct inspections of containers stored
in outdoor storm shelters.
 Keep supplies such as filled sandbags, plywood to fit the windows, screws and
tools on hand ready to go.
 Prepare and maintain a Business Continuity Plan that outlines specific
procedures that must be taken during emergencies, such as extreme storms
and flooding. Post the Plan in the building and review it with management
and employees.
For a Plan template, see this resource provided by FEMA:
https://www.fema.gov/media-library/assets/documents/89510
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Factsheet #5
Storing (and Reducing) Your Chemicals
The most effective way to eliminate a toxic release is to eliminate the chemical. This
can be done by switching to safer chemicals and/or processes. If possible, the most
hazardous chemicals should be replaced with alternatives that pose significantly less
risk to workers, the community and the environment. For example, dry cleaners can
switch from solvent based cleaning to eco-friendly wet cleaning. The proper
storage of these chemicals is also critical for reducing the risk of an accidental
release.
Chemical Storage to-do list:
 Review your chemical inventory and ordering practices to ensure the
inventory does not include more hazardous materials on-site than are
appropriate for your business needs.
 Reduce or eliminate outdoor storage of materials to prevent loss and possible
release during a flood. If necessary, make sure materials are secured and
anchored.
 Schedule hazardous waste pick-up to minimize the amount of time it is
on-site.
 At the end of a work shift, be sure chemical containers are tightly closed and
returned to their designated storage space.
 Keep chemicals off floors and store them on secured shelves 1-3 feet higher
than the base flood elevation.
 Anchor shelving areas to prevent chemicals from tipping over from water
movement through the building.
 Select appropriate labeled containers for storing liquid chemicals.
 Properly anchor and contain above ground storage tanks (ASTs). For
technical guidance, see for example, the FEMA resource at
https://www.fema.gov/pdf/fima/pbuffd_chapter_3-2.pdf.
7
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Section 2: Assessing Chemical Hazards & Understanding
Safety Data Sheets
Purpose
The purpose of this section is to increase knowledge of the risks posed by hazardous
chemicals to people and the environment, and to understand the valuable
information found on Safety Data Sheets.
This section has two exercises.
There are two exercises associated with this section:
 Exercise 1 begins on page 10 and requires the review of the Fact Sheets 1-10,
found on pages 12-24.
 Exercise 2 begins on page 25 and requires the review of the Fact Sheet 11-15,
found on pages 27-34 and a Safety Data Sheet as a handout.
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Exercise 1
American workers use tens of thousands of chemicals every day. While many of
these chemicals are suspected of being harmful, only a small number are regulated
in the workplace.
As a result, workers suffer more than 190,000 illnesses and 50,000 deaths annually
related to chemical exposures. Workplace chemical exposures have been linked to
cancers, and other lung, kidney, skin, heart, stomach, brain, nerve, and reproductive
diseases.
In your groups, read the factsheets on pages 12 - 24. Then based on the factsheets
and your own experience, write a response to the statement below.
For each statement, list the factsheets that helped you write your response.
Statement:
1) We work with so many chemicals in our workplace. It’s part of the job. There’s a
binder in the storage room I can look at with the safety information if I ever get
exposed.
2) I always know when we are making the nasty stuff because you can smell it.
3) Aside from drinking the stuff, or pouring it directly into your eyes, chemicals
really can’t get into your system.
4) I should know, I was exposed a few times but nothing ever happened to me. As
long as you can avoid getting a heavy dose in your system, small amounts of the stuff
won’t hurt you. I’ve worked with this stuff for 20 years and I’m okay.
5) I eat healthy and catch fresh fish at my secret spot near the bridge by the old
pesticide plant.
6) I think the whole thing is overblown and people shouldn’t worry about the
chemicals. They wouldn’t be in the marketplace if they were harmful to people or
the environment

Source: OSHA.GOV, Transitioning to Safer Chemicals, A Toolkit for Employers and Workers,
https://www.osha.gov/dsg/safer_chemicals/index.html.
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Exercise 1 continued
How would you respond? (What factsheet did you use?)
1.

2.

3.

4.

5.

6.
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Factsheet #1
Hazardous Chemicals in Our Workplaces
The Occupational Safety and Health Administration (OSHA) requires all employers
to comply with the Hazard Communication Standard (HAZCOM). It requires
employers to inform employees about the chemical hazards they are potentially
exposed to on the job.
Under HAZCOM, employers must develop a hazard communication program that
includes training employees on how to safely use the chemicals they work with.
A basic HAZCOM program must include the following:
 A list of the hazardous chemicals used at the workplace
 Chemical labeling procedures
 Safety Data Sheets
 Employee training
 A written plan explaining how the employer will comply with the hazard
communication standard
Public Employees in New Jersey
The Public Employees Occupational Safety and Health Act (PEOSH) covers the
workplace safety and health of the state’s public sector employees in New Jersey.
The PEOSH Hazard Communication Standard overlaps with the New Jersey
Worker and Community Right-to-Know Act. Public employers must comply with
both.

12

Chemical Examples
Chemicals

Uses

Overexposure Health Effects
It is used as an industrial
ACUTE: HIGH: Central nervous system
solvent in paints, varnishes, damage. CHRONIC: a known human

BENZENE
A clear, colorless, highly
flammable and volatile,
lacquer thinners, gasoline,
liquid aromatic hydrocarbon etc.
with a gasoline-like odor

CHLORPYRIFOS
It is used to make broadPure chlorpyrifos is made up spectrum insecticides.
of white or colorless crystals.
It has a slightly skunky odor,
like rotten eggs or garlic.

TETRACHLOROETHYLENE
(PERC) colorless, volatile,
nonflammable, liquid,
chlorinated hydrocarbon
with an ether-like odor that
may emit toxic fumes
of phosgene when exposed
to sunlight or flames

It is widely used for dry
cleaning of fabrics and for
metal-degreasing

ANHYDROUS AMMONIA
A corrosive, colorless gas
with a strong odor.

It is used in refrigeration
and in making fertilizer,
plastics, dyes, textiles,
detergents, and pesticides.

carcinogen linked to an increased risk
of developing lymphatic and
hematopoietic cancers; acute
myelogenous leukemia; chronic
lymphocytic leukemia neurological
symptoms; and affects the bone
marrow causing aplastic anemia,
excessive bleeding and damage to the
immune system.
ACUTE: Headache, nausea, dizziness
and confusion. HIGH: vomiting,
abdominal pain and diarrhea.
CHRONIC: very high exposure respiratory paralysis and death. Studies
suggest that infants and children are
more susceptible than adults to effects
from low dose exposure.
Note: very toxic to many bird species,
fish and aquatic invertebrates, and
bees
ACUTE: Irritates the upper respiratory
tract and eyes and causes neurological
effects HIGH: kidney and liver
damage. CHRONIC: reasonably
anticipated to be a human carcinogen
and may be linked to an increased risk
of developing skin, colon, lung,
esophageal, and urogenital tract
cancer as well as lymphosarcoma and
leukemia
ACUTE: Skin irritation, burning eyes,
causing temporary or permanent
blindness, headaches, nausea, and
vomiting. HIGH: fluid in the lungs,
which may lead to death. CHRONIC:
Lung damage, bronchitis with
coughing or shortness of breath.

* Health hazard information sources include:





New Jersey Hazardous Substance Fact Sheets (http://web.doh.state.nj.us/rtkhsfs/indexfs.aspx)
National Pesticide Information Center (http://npic.orst.edu/factsheets/chlorpgen.html)
Environmental Protection Agency Hazardous Substance Fact Sheets
(https://www.epa.gov/sites/production/files/2016-03/documents/industrial-waste-guide.pdf)
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Factsheet #2
Chemical Hazard Awareness
There are four basic ways that chemicals can enter your body:





Direct contact - on the skin or eyes
Absorption - through the skin
Accidental Ingestion - through the mouth
Inhalation - through the lungs

Direct Contact = Surface
The chemicals we work with can burn or irritate the skin and eyes on contact,
causing damage on the surface. Dermatitis (inflammation of the skin) and
conjunctivitis (inflammation of the eye membrane) are two examples.
Absorption = Penetration
Some chemicals can pass right through the skin undetected and enter the
bloodstream. They are carried throughout the body, causing harm. Broken skin or
puncture wounds greatly increase the rate at which chemicals are absorbed.

*Reproduction Hazards
From the Preamble to NIOSH's National Occupational Research Agenda
(NORA) Statement on Reproductive Hazards:
"While more than 1,000 workplace chemicals have shown reproductive effects
in animals, most have not been studied in humans. In addition, most of the 4
million other chemical mixtures in commercial use remain untested. Physical
and biological agents in the workplace that may affect fertility and pregnancy
outcomes are practically unstudied. The inadequacy of current knowledge
coupled with the ever-growing variety of workplace exposures pose a
potentially serious public health problem."
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Factsheet #2 continued
Absorption of Chemicals by Your Body
Chemicals can enter your system by being absorbed through the skin. In fact, as the
chart below shows, when it comes to absorption through the skin, different parts of
your body absorb chemicals at very different rates. (If you are working with
chemicals you should wash your hands BEFORE and after using the bathroom!)

*For men (studies of female workers yet to be done).
Source: E. Hodgson and P.E. Levi, A Textbook of Modern Toxicology, Second Edition. Stamford: Appleton & Lange,
1997, pg. 36-40.
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Factsheet #3
Don’t Trust Your Nose
You can’t rely on your sense of smell to protect you from exposure to toxic
chemicals. Let’s face it, your nose has some important limitations.
Here are the basic ones:
 Some dangerous chemicals, such as carbon monoxide, are odorless. No nose
can smell them.
 For some chemicals, you can only detect the smell when the toxin is around
you in such large quantities that your health is being harmed by it. For
example, by the time you can smell ethylene oxide (used in gas sterilizers),
you’re already in trouble.
 Our noses can become accustomed to chemicals. That means that after a
while we can’t smell even very powerful odors. For instance, our noses can
learn to turn off strong odors like ammonia and bleach.
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Factsheet #4
Dose and the Body’s Response
After ingestion, inhalation or skin contact, toxic chemicals as well as their byproducts react in the body. For most toxic substances to cause harm there needs to
be a sufficient “dose” given.
“Dose” refers to how much a substance reacts with the body. Dose is measured by
the concentration of the substance and the time period of the exposure.
The higher the concentration, the larger the dose.
The longer the exposure, the larger the dose.
There are basically two ways the body reacts to a dose of a toxic substance:
 Linear/Non-Threshold For any dose, no matter how small, the body may have
a reaction. This type of response may be found with cancer-causing
chemicals and cancer-causing physical agents, such as radiation. Any dose
carries a risk.
 Threshold There needs to be a certain level of dose before there is a bodily
response. This type of response is found with most toxic chemicals (not for
cancer-causing agents and chemicals). For example, low-level exposure to
methanol throughout the plant is not very harmful, but at higher
concentrations it will cause irritation to the eyes, mucous membranes, and
upper respiratory tract. Nausea, dizziness and headaches may result.

Source: Moeller, Dade W., Environmental Health, Harvard University Press, Cambridge, Massachusetts and London,
England, 1997.
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Factsheet #5
The Long and Short of It
There are two types of effects that result from toxic exposure - acute and chronic.
Acute Effects
“Acute” means that health effects are felt at the time of exposure or shortly after, or
result from a short-term, highly concentrated exposure. Examples of acute effects:
 Hydrogen chloride (HCl), when inhaled, causes fluid to collect in the lungs
(pulmonary edema) and bleeding in the respiratory tract. When it comes into
contact with the skin, it causes severe burns unless promptly washed off.
 Caustic soda, also known as sodium hydroxide (NaOH), corrodes the skin. It
burns, and actually dissolves the skin while in contact with it.
 Carbon monoxide (CO) bonds to the protein in blood that is responsible for
carrying oxygen to the cells. If enough of the blood bonds with CO instead of
oxygen, the cells “starve” and you may die.
Although acute toxicity is often seen within minutes or hours after a sudden, high
exposure there are some instances where a one-time high-level exposure causes
delayed effects. For example, symptoms of high exposures to certain pesticides may
not appear for several days.
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Factsheet #5 continued
Chronic Effects
“Chronic” is a word that means the ill effects will not be seen for some time after
exposure. It is associated with low concentration exposures over a longer period of
time.
 Cancer is a chronic effect, as is asbestosis.
 Lung diseases, like bronchitis and emphysema, are examples of
noncancerous, chronic diseases.
 Solvents can cause chronic damage to the liver, kidneys and brain.
Many chemicals can cause either chronic or acute effects. The difference is in the
amount of the dose. High doses generally cause acute effects. Low doses over time
cause chronic effects.
 Exposure to PCBs in large doses can cause a skin disease called chloracne.
 Exposure to benzene over a long period of time can cause leukemia, a
chronic effect.
 Exposure to arsenic over a long period of time can cause lung cancer, a
chronic effect.

19

Factsheet #6
Harmful Effects of Chemicals to the Environment
Many chemicals and chemical products are considered essential to modern life
because of the benefits they provide. Some break down quickly, while others persist
for long periods in the environment and may bioaccumulate in the food chain.
These “persistent, bioaccumulative” toxic chemicals can build up in the tissues of
small organisms. These tiny living things are eaten by fish, which in turn are then
eaten by larger fish, marine mammals, and sometimes humans – harming their
health.
Some chemicals pose little risk to human health or environmental condition, while
others, such as known carcinogens, 1pose serious risks when sufficient exposure
occurs.
 The effects of chemicals on human health and other ecological receptors
through environmental exposure can be acute and very toxic, subtle and
cumulative over time (chronic), or nonexistent.
 Chemicals can be of concern because of their pervasiveness, potential to
accumulate, possibilities of interaction, and often long-term unknown
effects on people and the environment (e.g., cancer, mercury in fish).
 Humans and wildlife may be affected by certain chemicals through direct
exposure, including accidental ingestion or inhalation, accumulation and
uptake through the food chain, or dermal contact.
 Similarly, ecosystems and environmental processes may be compromised
or contaminated through the migration and accumulation of chemicals
(e.g., via uptake by plants, fugitive dust and volatilization, and migration
to water supplies).
 Widespread exposure to, or misuse of, pesticides can harm non-targeted
plants and animals (including humans), as well as lead to development of
pesticide-resistant pest species.
Source: Department of Ecology State of Washington, and EPA's Report on the Environment
1
U.S. Department of Health and Human Services. 2005. Report on carcinogens. Eleventh edition. Washington, DC: Public Health
Service, National Toxicology Program.

20

Factsheet #7
How Do We Know a Toxic Substance Causes Disease?
The most certain method of
identifying cancer-causing substances
is to observe whether they have
caused cancer in people.
Epidemiologists design studies that
follow certain populations over time
to observe whether a specific agent
(e.g., arsenic or benzene) or exposure
(e.g., sunlight or smoking) is likely to
cause cancer.
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Source: CANCER AND THE ENVIRONMENT: What You Need to Know; What You Can Do
Published by the DHHS, NIH, NCI & NIEHS. NIH Publication No. 03-2039, August 2003; I.J. Selikoff, “The Third Wave of
Asbestos Disease: Exposure to Asbestos in Place, Public Health Control.” Annals of the New York Academy of Sciences, Vol.

643, 1991.
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Factsheet #8
What is the Toxic Substances Control Act (TSCA)
The Toxic Substances Control Act (TSCA) is a United States law, passed by the United
States Congress in 1976 and administered by the United States Environmental Protection
Agency, that regulates the introduction of new or already existing chemicals. Section 8
(b) of the law requires EPA to compile, keep current and publish a list of each chemical
substance that is manufactured or processed, including imports, in the United States for
uses under TSCA. Also called the “TSCA Inventory” or simply “the Inventory,” it plays a
central role in the regulation of most industrial chemicals in the United States.
TSCA as amended by the Frank R. Lautenberg Chemical Safety for the 21st Century Act,
required EPA to publish the first ten chemicals to be evaluated by December 19, 2016.
The first ten chemicals to be evaluated are: 1,4-Dioxane; 1-Bromopropane; Asbestos;
Carbon Tetrachloride; Cyclic Aliphatic Bromide Cluster; Methylene Chloride; Nmethylpyrrolidone; Pigment Violet 29; Tetrachloroethylene, also known as
perchloroethylene; Trichloroethylene. These chemicals were drawn from EPA’s 2014
TSCA Work Plan, a list of 90 chemicals selected based on their potential for high hazard
and exposure as well as other considerations.

Inventory basics: How TSCA defines “chemical substance”
TSCA defines a “chemical substance” as any organic or inorganic substance of a particular
molecular identity, including any combination of these substances occurring in whole or
in part as a result of a chemical reaction or occurring in nature, and any element or
uncombined radical. The TSCA Inventory now lists about 85,000 chemicals.
Chemicals substances on the Inventory include:
 Organics; Inorganics; Polymers; and Chemical substances of unknown or
variable composition, complex reaction products, and biological materials
(UVCBs).
Chemical substances not on the Inventory are those with uses not regulated under TSCA.
The use of these chemical substances is governed by other U.S. statutes on, for example:
 Pesticides; Foods and food additives; Drugs; Cosmetics; Tobacco and tobacco
products; Nuclear materials; or Munitions.
Source: TSCA Chemical Substance Inventory: https://www.epa.gov/tsca-inventory/about-tsca-chemical-substanceinventory#whatistheinventory, EPA News Release: EPA, Names First Chemicals for Review Under New TSCA Legislation,
https://www.epa.gov/newsreleases/epa-names-first-chemicals-review-under-new-tsca-legislation
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Factsheet #9
What We Know
There are more than 100,000 chemicals commonly used by Americans in household
cleaners, solvents, pesticides, food additives, lawn care, and other products. Each year, an
estimated 2,000 new ones are introduced for use in such everyday items as foods,
personal care products, prescription drugs, household cleaners, and lawn care products.
U.S. Department of Health and Human Services released the 14th Report on Carcinogens
on November 3, 2016. The Report on Carcinogens is a congressionally mandated,
science-based, public health document that NTP prepares for the HHS Secretary.
This cumulative report currently includes 248 listings of agents, substances, mixtures, and
exposure circumstances that are known or reasonably anticipated to cause cancer in
humans. Click here to download the complete 14th Report on Carcinogens.
Who decides what substances should be included in the report? Anyone can nominate a
substance to NTP for consideration of its listing in, or removal from, the Report on
Carcinogens. A formal evaluation is conducted for the nominated substances, and
candidates are selected to proceed through the scientific review process.
Newly reviewed substances (as of November, 2016)
Substance

Listing Status

Human immunodeficiency virus type 1 (HIV-1)
Human T-cell lymphotropic virus type 1 (HTLV1)
Epstein-Barr virus (EBV)
Kaposi sarcoma-associated herpesvirus (KSHV)
Merkel cell polyomavirus (MCV)
Trichloroethylene (TCE)

Known to be a human carcinogen Virus
Known to be a human carcinogen Virus

Cobalt and cobalt compounds that release
cobalt ions in vivo

Reasonably anticipated to be a
human carcinogen

Known to be a human carcinogen
Known to be a human carcinogen
Known to be a human carcinogen
Known to be a human carcinogen

Source: CANCER AND THE ENVIRONMENT: What You Need to Know; What You Can Do, pg. 22
NATIONAL TOXICOLOGY PROGRAM (NTP): https://ntp.niehs.nih.gov/pubhealth/roc/index-1.html
NATIONAL TOXICOLOGY Program: The Report on Carcinogens:
https://www.niehs.nih.gov/health/materials/14th_edition_of_the_report_on_carcinogens_508.pdf
EPA.GOV: Reviewing New Chemicals under the Toxic Substances Control Act (TSCA)
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Description

Virus
Virus
Virus
Industrial
solvent
A metal and
its compounds

Factsheet #10
The Toxic Time Bomb
It may be a big mistake to think that because you’ve been exposed for many years and
have no symptoms, all is well. In fact, it can take 10 to 40 years to see the results of a
harmful exposure to a cancer-causing chemical. You may be healthy for 20 years and get
it the very next year.
The time it takes cancer to show up is call the latency period. The chart below shows
some of the latency periods for different carcinogens. Unfortunately, there may be
thousands of unknown time bombs ticking in our workplaces that have not been
discovered yet.

Average Number of Years After
Exposure for Cancer to Appear
33

Asbestos

22

Napthylamine

16

Benzidine & its Salt

15

Vinyl Chloride

10

Benzene

23

Acrylonitrile
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Mustard Gas

25

Arsenic

21

Chromium & Chromates
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Source: B.S. Levey and D.H. Wegman, eds., Occupational health: Recognizing and Preventing Work Related Disease, Boston;
Little Brown & Co., 1995.
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Exercise 2
In your groups review the factsheets on pages 27 - 34 (including the Safety Data Sheet
(SDS) handout). Then, based on your own experience and the factsheets answer the
questions below.
1. If you worked with this chemical would you be concerned about a fire or explosion
hazard?

2. What personal protective equipment (PPE) does the SDS call for?

3. What first aid is recommended?

4. What is recommended for the proper handling and storage?

5. Is this chemical incompatible with other chemicals?
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Exercise 2 continued
6. What are the health hazards that could result from exposure to sodium hypochlorite
solution?
Acute (Short-Term) Hazards

Chronic (Long-Term) Hazards

7. What is the proper disposal of this product? Is there any Ecological Information?

8. Did you find working with the SDS difficult or confusing? Why or why not?

9. Are SDSs a useful health and safety resource tool at work? Why or why not?
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Factsheet #11
What’s in an SDS?
The Hazard Communication Standard (HCS) requires chemical manufacturers,
distributors, or importers to provide Safety Data Sheets (SDSs) (formerly known as
Material Safety Data Sheets or MSDSs) to communicate the hazards of hazardous
chemical products. As of June 1, 2015, the HCS will require new SDSs to be in a uniform
format, and include the section numbers, the headings, and associated information under
the headings below:
Section 1, Identification includes product identifier; manufacturer or distributor name,
address, phone number; emergency phone number; recommended use; restrictions on
use.
Section 2, Hazard(s) identification includes all hazards regarding the chemical; required
label elements.
Section 3, Composition/information on ingredients includes information on chemical
ingredients; trade secret claims.
Section 4, First-aid measures includes important symptoms/ effects, acute, delayed;
required treatment.
Section 5, Fire-fighting measures lists suitable extinguishing techniques, equipment;
chemical hazards from fire.
Section 6, Accidental release measures lists emergency procedures; protective
equipment; proper methods of containment and cleanup.
Section 7, Handling and storage lists precautions for safe handling and storage, including
incompatibilities.
Section 8, Exposure controls/personal protection lists OSHA's Permissible Exposure Limits
(PELs); Threshold Limit Values (TLVs); appropriate engineering controls; personal
protective equipment (PPE).
Section 9, Physical and chemical properties lists the chemical's characteristics.
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Factsheet #11 continued
Section 10, Stability and reactivity lists chemical stability and possibility of hazardous
reactions.
Section 11, Toxicological information includes routes of exposure; related symptoms,
acute and chronic effects; numerical measures of toxicity.
Section 12, Ecological information*
Section 13, Disposal considerations*
Section 14, Transport information*
Section 15, Regulatory information*
Section 16, Other information, includes the date of preparation or last revision.
*Note: Since other Agencies regulate this information, OSHA will not be enforcing
Sections 12 through 15(29 CFR 1910.1200(g)(2)).
Employers must ensure that SDSs are readily accessible to employees.
See Appendix D of 1910.1200 for a detailed description of SDS contents.

Source: OSHA Brief, Hazard Communications Standard: Safety Data Sheets,
https://www.osha.gov/Publications/OSHA3514.html
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Factsheet #12
OSHA’s Hazard Communication Standard Revised
The Hazard Communication Standard (HCS) is now aligned with the Globally
Harmonized System of Classification and Labeling of Chemicals (GHS). This update to the
Hazard Communication Standard (HCS) will provide a common and coherent approach
to classifying chemicals and communicating hazard information on labels and safety data
sheets. This update will also help reduce trade barriers and result in productivity
improvements for American businesses that regularly handle, store, and use hazardous
chemicals while providing cost savings for American businesses that periodically update
safety data sheets and labels for chemicals covered under the hazard communication
standard.
In order to ensure chemical safety in the workplace, information about the identities and
hazards of the chemicals must be available and understandable to workers. OSHA's
Hazard Communication Standard (HCS) requires the development and dissemination of
such information:
 Chemical manufacturers and importers are required to evaluate the hazards of
the chemicals they produce or import, and prepare labels and safety data
sheets to convey the hazard information to their downstream customers;
 All employers with hazardous chemicals in their workplaces must have labels
and safety data sheets for their exposed workers, and train them to handle the
chemicals appropriately.

Source: OSHA, Hazard Communication, https://www.osha.gov/dsg/hazcom/index.html
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Factsheet #12 continued
Major changes to the Hazard Communication Standard
 Hazard classification: Provides specific criteria for classification of health and
physical hazards, as well as classification of mixtures.
 Labels: Chemical manufacturers and importers will be required to provide a
label that includes a harmonized signal word, pictogram, and hazard statement
for each hazard class and category. Precautionary statements must also be
provided.
 Safety Data Sheets: Will now have a specified 16-section format.
 Information and training: Employers are required to train workers on the new
labels elements and safety data sheets format to facilitate recognition and
understanding.

Employer Responsibilities
Employers must ensure that the SDSs are readily accessible to employees
for all hazardous chemicals in their workplace. This may be done in many
ways. For example, employers may keep the SDSs in a binder or on
computers as long as the employees have immediate access to the
information without leaving their work area when needed and a back-up is
available for rapid access to the SDS in the case of a power outage or other
emergency. Furthermore, employers may want to designate a person(s)
responsible for obtaining and maintaining the SDSs. If the employer does
not have an SDS, the employer or designated person(s) should contact the
manufacturer to obtain one.

30

Factsheet #13
Hazard Communication Standard Pictogram
As of June 1, 2015, the Hazard Communication Standard (HCS) requires pictograms on labels to
alert users of the chemical hazards to which they may be exposed. Each pictogram consists of a
symbol on a white background framed within a red border and represents a distinct hazard(s).
The pictogram on the label is determined by the chemical hazard classification.

Health Hazard








Carcinogen
Mutagenicity
Reproductive Toxicity
Respiratory Sensitizer
Target Organ Toxicity
Aspiration Toxicity

Flame








Gas Cylinder



Gases Under Pressure

Flammables
Pyrophorics
Self-Heating
Emits Flammable
Gas
Self-Reactives
Organic Peroxides

Exclamation Mark








Corrosion





Flame Over Circle

Skin
Corrosion/Burns
Eye Damage
Corrosive to Metals

Environment

Irritant (skin and eye)
Skin Sensitizer
Acute Toxicity
Narcotic Effects
Respiratory Tract Irritant
Hazardous to Ozone Layer
(Non-Mandatory)

Exploding Bomb





Explosives
Self-Reactives
Organic Peroxides

Skull and Crossbones

(Non-Mandatory)



Oxidizers


Aquatic Toxicity
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Acute Toxicity (fatal or
toxic)

Factsheet #14
pH: A Basic Chemical Term
The pH of a chemical tells you if the chemical is an acid, a base (also called alkali or
caustic), or neutral. The pH scale goes from 0 to 14, with 7 being neutral (water is neutral
with a pH of 7).
pH less than 7 = acid
pH more than 7 = base
Neutral
Strong Base

Strong Acid

0

1

2

3

4

5

6

7

8

9 10

11

12

13 14

The lower the pH (below 7), the stronger the acid. The higher the pH (above 7), the
stronger the base. Many organic hydrocarbons (e.g., gasoline, benzene, kerosene, etc.)
have almost neutral pHs (close to 7).
Here are some things to remember about pH:
• Chemicals with a pH much lower or much higher than 7 will cause irritation and
burns to the part of the body coming into contact with the material.
• Basic chemicals (those with a pH above 7) are much more dangerous to the eyes
than are acids. Acids “sit” on the surface of the eyes, if splashed, and can
therefore be washed off (if done quickly), often without resulting in permanent
damage.
• Base substances rapidly penetrate the eye tissue, often causing quick and lasting
damage.
• Store like with like. Chemicals with lower or higher pH should only be stored
with chemicals of like pH and never with their opposite or a neutral chemical.
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Factsheet #14 continued
The Fearsome Incompatibles
Keep These

Away From These

Or You May Get These

Acids

Bases

Heat
Violent Reaction

Acids or Bases

Reactive Metals
(Aluminum, Beryllium,
Calcium, Lithium,
Potassium, Magnesium,
Sodium, Zinc Powder),
Metal Hydrides

Fire
Explosion
Hydrogen gas

Water or Alcohols

Concentrated Acids or
Bases Calcium, Lithium,
Potassium, Metal
Hydrides, Other Water
Reactive Wastes

Heat
Fire
Explosions
Flammable and Toxic
Gases

Reactive Organic
Compounds or Solvents
(Alcohols, Aldehydes,
Nitrated Hydrocarbons)

Concentrated Acids or
Bases, Reactive Metals
and Metal Hydrides

Fire
Explosion

Cyanide or Sulfide
Solutions Acids

Acids

(Toxic) Hydrogen Cyanide
Sulfide Gas

Strong Oxidizers
(Chlorates, Chlorine,
Chrome Acid,
Hypochlorites, Nitrates,
Perchlorates,
Permanganates,
Peroxides)

Organic Acids,
Concentrated Mineral
Acids, Reactive Metals,
Metal Hydrides, Reactive
Organic Compounds or
Solvents, Flammable or
Combustible Waste

Fire
Explosion

33

Factsheet #15
An Alternative Source of Information
Through New Jersey’s Right to Know program you can obtain Hazardous Substance
Factsheets (at no charge) for more than 1,600 commonly used hazardous substances and
chemicals (more than 900 are available in Spanish). The factsheets are easier to read
than most SDSs. The factsheets are prepared on pure substances and contain information
on health hazards, exposure limits, personal protective equipment, proper handling, first
aid, and emergency procedures for fires and spills.
English Hazardous Substance factsheets:
http://web.doh.state.nj.us/rtkhsfs/indexfs.aspx?lan=english
Spanish Hazardous Substance factsheets:
http://web.doh.state.nj.us/rtkhsfs/factsheets.aspx?lan=spanish&alph=A&carcinogen=Fals
e&new=True
The NJ Department of Health Right to Know Program
Phone: (609) 984-2202
Email: rtk@doh.state.nj.us
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Section 3: Safer Chemical Substitution
Purpose
The purpose of this section is to introduce ways to reduce the use of hazardous chemicals
in the workplace and key points to consider in the suitability of the potential substitutes.
Eliminating or reducing chemical hazards at the source, when coupled with a thoughtful
systematic evaluation or alternatives and adoption of safer chemicals, materials, products
and processes, can provide substantial benefits.
This section has one exercise.
There is one exercise associated with this section:
 Exercise 1 begins on page 36 and requires the review of the Fact Sheets 1-5,
found on pages 37-41.
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Exercise 1
You are talking to an employer who uses hazardous chemicals and is interested in
selecting safer alternatives. The employer wants your advice.
Review factsheets 1 - 5 on pages 37 - 41. Then in your groups, pick a scribe and answer
the following questions.
1. The product I use works great, so why should I think of changing it?

2. Someone told me the chemical I use is harmful to the environment. I found a
substitute chemical online, can I just switch it?

3. Ok, I’m going to think about switching to a less harmful chemical how do I go about
selecting the right one for my business?

4. Is there anything else I should consider?
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Factsheet #1
Why Transition to Safer Alternatives?
In chemical management a hierarchy of controls guides employers and workers to
eliminate or reduce hazardous chemicals at the source by eliminating them with safer
alternatives.

Eliminating or reducing chemical hazards at the source, when coupled with a thoughtful
systematic evaluation or alternatives and adoption of safer chemicals, materials, products
and processes, can provide substantial benefits to both workers and businesses.
Chemical substitution can:
 Improve worker safety and health
 Reduce costs
 Reduce potential for regrettable substitutions that may pose new and potentially
greater hazards)
 Achieve compliance with laws and regulations
 Create safer products for consumers and the environment

Source: Transitioning to Safer chemicals, https://www.osha.gov/dsg/safer_chemicals/why_transition.html.
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Factsheet #2
Chemical Management
Considering safer alternatives to replace hazardous chemicals is not a new approach.
Thinking about safer alternatives allows employers, workers, and decision-makers to
identify solutions, rather than continuing to evaluate and quantify the problem. An
effective chemical management approach can reduce costs and keep businesses
competitive. On the other hand, continuing to assess a problem has no economic benefit.
Chemical Management
Informed substitution, replacing hazardous substances with safer alternatives, is the goal
of a solutions-oriented approach to chemical management. It involves identifying
alternatives and evaluating their health and safety hazards, potential trade-offs, and
technical and economic feasibility. A safer alternative is an option that is less hazardous
for workers than the existing means of meeting that need. Sometimes, this means
choosing the option of not continuing an activity altogether; this also may include using
chemical substitutes or product or process redesigns that completely eliminate the need
for specific hazardous chemicals.
Substitution planning is a process to systematically set goals and priorities to reduce
hazards, develop a chemical use inventory, evaluate alternatives, identify preferred
alternatives, and implement alternatives.
An alternatives assessment is a process for identifying, comparing, and selecting safer
alternatives for hazardous chemicals on the basis of their hazards, performance, and
economic viability. An alternatives assessment is a key component of a substitution
planning process and is used in the evaluation and comparison of alternatives.
Inefficient chemical inventory management could be draining your company of valuable
time and money. Look at the life span of a single chemical in your inventory from “cradle
to grave”. Without planning ahead, it is all too easy to accumulate numerous stores of
the same chemical, often in different locations with disparate expiration dates. No
matter the size of your chemical inventory, it is critical to implement a thorough, accurate
chemical inventory system.

Source: Transitioning to Safer chemicals, https://www.osha.gov/dsg/safer_chemicals/basics.html.
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Factsheet #3
Considering Suitability of Potential Substitutes
Extreme care must be taken to ensure that one hazard is not being exchanged for
another, especially one that could even be a more serious hazard.

Things to consider:
Effectiveness. Will the product meet the technical requirements (e.g., solubility, drying
time) for the job or process?
Compatibility. The substitute must not interfere or react with the process, the other
products, or the equipment.
Existing Control Measures. Existing control methods may not adequately control the
substitute (e.g., a less toxic substitute may evaporate more rapidly and the existing
ventilation system may not adequately capture the vapors).
Waste Disposal. Will the current waste disposal system meet technical and regulatory
requirements when dealing with any new waste created by using the substitute?
Hazard Assessment. A hazard assessment should be done to decide whether to substitute
a chemical or product with a different one.
Source: Transitioning to Safer chemicals, https://www.osha.gov/dsg/safer_chemicals/basics.html.
Substitution of Chemicals-Consideration for Selection: https://www.ccohs.ca/oshanswers/chemicals/substitution.html
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Factsheet #4
Example of Steps when Investigating a New Product
The Health and Safety Executive (HSE) in the United Kingdom recommends a seven step
process when considering substitution*. These steps include:
Identifying hazards and assessing risks. This step involves deciding whether the current
substance or process is a hazard. Is there a significant risk involved in storing, using or
disposing of a substance?
Identifying alternatives. Investigate a wide range of options. Compare all of the hazard
assessment information as previously mentioned in previous factsheets. Compare the
different states of a chemical (e.g., will a granular form create less dust than a powder
form?)
Think about what could happen if you use the alternatives. It is important that you have
gathered all available information. Remember that you must also consider the way
employees use it and how likely it is that they may be exposed. Choosing an alternative
chemical may require changes in: the way the work is done; the kind of equipment or
parts (e.g., O-rings, gaskets or hose materials) needed to be compatible with the
substitute chemical; the ventilation system that may be required; the disposal methods;
and regulatory requirements that may apply.
Comparing alternatives. In this step, compare the alternatives with each other, and with
the substance or process currently being used. Remember to consider how and where the
alternative will be used.
Decide whether to substitute. This step is the most difficult. Remember that a change in
one step of a process can affect many others. Consult with the workers who will be
handling the material directly for their input. It is a good practice to introduce the
substitute on a trial or small quantity basis at first.
Introducing the substitute. Plan the change in material or process carefully. Remember to
train and educate the workers involved.
Assessing the change. Check to see if the substitution has produced the intended results.
Monitoring the health of the workers, monitoring the level of contaminants in the air, or
fulfilling legal requirements may be useful parameters to measure.
Source: * Adapted from: 7 Steps to Successful Substitution of Hazardous Substances, HS(G) 110 (1994), and Substance Substitution (2011)
by the Health and Safety Executive, United Kingdom.
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Factsheet #5
EPA Safer Choices
EPA's mission is to protect the health of people and the environment. To further that
mission, EPA labels products so that consumers can easily choose ones that are safer for
people and the environment. The program empowers consumers to protect their health
and minimize impact on the environment through everyday purchasing decisions. Using
EPA’s chemical and toxicological expertise, the Safer Choice Program applies stringent
criteria for health and environmental safety in labeling products with the safest possible
chemical ingredients.
For the past 15 years EPA's label for safer chemical products has been known as the
Design for the Environment, or the “DfE,” label. EPA spent more than a year collecting
ideas and discussing new label options with stakeholders, such as product manufacturers
and environmental and health advocates. Then EPA took their ideas to consumers and
asked what worked best for them. The result is the new Safer Choice label.

For more information go to the following EPA websites:
EPA Safer Choice (in English):
https://www.epa.gov/saferchoice
EPA Safer Choice (in Spanish):
https://espanol.epa.gov/saferchoice/busque-productos-que-cumplan-con-la-normasafer-choice.
Search Products that meet the Safer Choice Standard:
https://www.epa.gov/saferchoice/products
Source: EPA Safer Choice: https://www.epa.gov/saferchoice

_____________________________________________________________________________________
*Additional 3rd party resource:
GreenScreen® for Safer Chemicals:
https://www.greenscreenchemicals.org
*This is a 3rd party vendor. Listing this resource does not imply endorsement by this project’s partners or the US EPA
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Section 4: Systems of Safety Approach to
Reducing Pollution & Saving Money
Purpose
The purpose of these exercises are to introduce the concept of Systems of Safety and its
relationship to Pollution Prevention, and how system failures are the “root” causes of
accidents and exposures.
This section has exercises.
There are two exercises associated with this section:
 Exercise 1 begins on page 44 and requires the review of the Fact Sheets 1-14,
found on pages 46-61.
 Exercise 2 begins on page 62 and requires a group discussion of an incident or
near miss situation.
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Exercise 1
Scenario:
Floods may cause the loss of life, injury, property damage, social and economic
disruption, or environmental degradation. Hurricane Sandy was the 18th named tropical
cyclone of the 2012 Atlantic hurricane season. The track of Sandy resulted in a worst case
scenario for storm surge for coastal regions from New Jersey north to Connecticut,
including New York City and Long Island. Unfortunately, the storm surge coincided with
high tide along the Atlantic Coast.

It is estimated that the economic losses to business was up to $30 billion.
The massive size of the storm created a wind field that pushed ocean waters inland and
caused significant flood damage. One of the many companies, in the flood prone area,
put together an investigation team to identify the following failures:
a) Employees traveled to work during the storm, they were never notified that the
employer closed for the day. The power and phone service went out with no back-up
communications plan.
b) The back-up generator had been sitting in the storage room for years and didn’t work.
c) The company had never developed disaster recovery plan which considered all
possible scenarios.
d) The company’s inventory was massive with new and outdated chemicals stored
together on the floor.
e) The containers broke as the shelving fell on them releasing chemicals into the flood
water. There were no storm drain covers.
f) The workers were never trained to deal with chemicals or flood clean-up.
g) The high winds caused the dead trees around the building to crash through the roof.
The employer knew the trees around the building were dead before the storm.
h) The emergency alarms in the warehouse did not work, and the alarms, near the
machinery, could not be heard by the operators.
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Exercise 1
Review the factsheets on pages 46 - 61. Then in your groups, pick a scribe and list the
safety systems and subsystems that are flawed in each paragraph above.
Note: Factsheet 1 defines Systems of Safety. Factsheets 2-7 explain each of the systems.
Factsheets 11-14 include samples of systems associated with flood prevention. Factsheet
8 includes a chart showing all the systems and examples of subsystems. (You will also find
a tear-out version of Factsheet 8 on page 69) You can list more than one failed system or
subsystem for each paragraph.

Flawed System(s) and Subsystem(s)
a. System(s):
Subsystem(s):
b. System(s):
Subsystem(s):
c. System(s):
Subsystem(s):
d. System(s):
Subsystem(s):
e. System(s):
Subsystem(s):
f. System(s):
Subsystem(s):
g. System(s):
Subsystem(s):
h. System(s):
Subsystem(s):
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Factsheet #1
Systems of Safety
When we think about environment and/or health and safety we usually focus on releases,
exposures, or injuries and fatalities suffered by individual workers. We generally don’t
spend much time thinking about the safety systems that exist.
A system of safety can be defined as the use of specific labor/management programs that
actively seek to identify and control hazards (a proactive system). This begins in the
conceptual (planning) phase of a new project or work application and continues
throughout the entire process.

Major Systems of Safety
Design & Engineering
Mechanical Integrity
Mitigation Devices
Warning Devices
Training and Procedures
Personal Protective Factors
There are many subsystems that make up these major systems of safety. For example,
process alarms would be subsystem of warning devices.
You may have additional systems of safety at your site. They may be organized differently
and have different names, but all of our facilities have systems of safety in place.

Source: Adapted in part from Harold Roland and Brian Moriarty, System Safety Engineering and Management , New York:
John Wiley and Son, 1983.
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Factsheet #2
The Design/Engineering System
A central purpose of the Design/Engineering System of Safety is to eliminate hazards
through the selection of safe or low-risk processes and chemicals whenever possible.
Primary prevention eliminates or significantly reduces the possibility of releases,
exposures, or worker injuries or illnesses.
One example of good design safety is the substitution of a less hazardous chemical such
as sodium hypochlorite (bleach), for chlorine in treating cooling water. A release of toxic
chlorine gas can travel in the wind for miles, whereas a spill of bleach is inherently less
dangerous.
Important elements of the design/engineering system may include:
 Design and Engineering of Equipment, Procedures, Work Area, and Software
 Process Design
 Management of Change
 Chemical Selection and Substitution - choice of less toxic, reactive and flammable

Chemicals (See Factsheets 11 and 12, pages 57-59)
 Safe Siting – ex. placement of underground tanks containing petroleum products
 Materials – ex. chemical approval and storage Inventory (See Factsheet 14,

page 61)
 Workload
 Standards
 Communications
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Factsheet #3
The Mechanical Integrity System
Properly designed equipment can become unsafe if it isn’t appropriately maintained,
inspected and repaired. An effective mechanical integrity system should be evaluated
based on its performance in eliminating the use of breakdown maintenance.
Important elements of the mechanical integrity system include:
 Safety and skills training for employees and subcontractors involved in installing,
maintaining, repairing or inspecting equipment
 Maintaining regular preventive maintenance schedules
 Keeping spare parts readily available
 Adequate staffing to eliminate work order and preventive maintenance backlogs
 Employee involvement in developing and overseeing this system
 Written procedures for each task performed
 Use of proper materials, equipment, tools and spare parts, including use of a
quality control program
 Proper shelving being anchored to the wall when needed
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Factsheet #4
The Mitigation System
The mitigation system of safety involves the use of equipment that automatically acts to
control or reduce the adverse consequences of hazardous incidents. Mitigation devices
do not require any action on the part of employees in order for the equipment to
function.
The mitigation system provides opportunities for secondary prevention. Mitigation
equipment does not eliminate hazards; it only controls the severity of incidents.
Typical examples of mitigation devices are:
 Backup generator systems
 Other automatic trip devices
 Automatic sprinkler systems
 Dikes and Containment
 Machine Guarding
 Remotely operated emergency isolation valves
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Factsheet #5
The Warning System
The warning system of safety includes the use of devices that warn employees that a
dangerous or potentially dangerous situation is occurring. These warning components
require worker intervention to control or mitigate the hazardous situation. Workers must
be able to understand the warning. They must also be able to respond in a timely manner
and understand what actions are necessary.
Examples of warning devices include:
 Facility alarms (including fire, spill and evacuation alarms)
 Process alarms
 Emergency notification systems
 Community alarms
 Caution signs, cones or movable barriers
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Factsheet #6
The Training and Procedures System
Work practice procedures reduce the likelihood of exposures and injuries. The operation
and maintenance of environmentally sound, safe work processes relies on a
comprehensive system of training and written procedures. The greater the hazard, the
greater the need for training and procedures.
Parts of an effective training and procedures system include:
 Procedures and training that consistently incorporate an emphasis on the
importance of the safety
 Employee involvement in developing and overseeing training and procedures
activities
 An emergency response plan and training that are in place and routinely practiced
 Methods developed by management and employees to ensure that training is
understood, promotes safety, and is not punitive
 Procedures and training that identify all potential hazards, the possible
consequences of these hazardous conditions and the actions needed to prevent or
respond to each hazard or potential hazard
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Factsheet #7
Personal Protective Factors
Personal protective factors are the last line of defense among the various systems of
safety. They define the traditional roles that employees play in health and safety and
generally include obeying the rules (individual behavior) and wearing Personal Protective
Equipment (PPE). Unfortunately, in far too many situations, PPE and behavior are used to
compensate for hazards that are built into the work process.
Being Proactive
A better approach is to view the role of workers as proactive and engaged in the process
of making the facility a safe and healthy environment. This perspective requires the entire
staff to look critically at the workplace, work together to identify the hazards and then
contribute ideas, experience and know-how to correct the system flaws.
When workers are actively engaged in the process of identifying systems flaws and
correcting them using higher-level solutions such as Design and Engineering, the hazards
can be eliminated or significantly reduced.
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Factsheet #8
Pollution Prevention Safety Systems & Subsystems Worksheet
Safety
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Safety
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Note: There
may be
additional subsystems that
are not
included in this
chart.
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Also in the
workplace
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interrelated.

Work Organization

It may not
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belongs to one
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rather than
another.
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Qualifications
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OSHA Standards,
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Pre-Startup Safety
Review
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Gloves, Eye
and Hearing
Protection
Worker
Participation
and DecisionMaking

Permit Programs
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Back-up
Generator
System and
Emergency
Outlets

Refresher
Training
Communications
Proper Disposal
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Controls

Administrative & Work Practice Controls
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Factsheet #9
Root Causes
When we look at the causes of an injury, incident, accident or chemical exposure we have
to look beyond employee behavior. Unsafe acts, unsafe conditions and accidents are
symptoms of failed systems of safety. System failures are the “root” causes of accidents
and exposures.
Root causes are sometimes referred to as “basic” causes because they are the prime
factors that cause an environmental/health and safety problem. There are almost always
several root causes involved in an incident, accident or near-miss. For example, the root
causes of an electrocution might include improperly designed or maintained equipment,
poor lockout procedures or inadequate training. Root causes are always found in
management safety systems. Effective prevention of similar incidents requires changing
management systems.
The Environmental Protection Agency emphasizes “root causes”:
“...an operator’s mistake may be the result of poor training, inappropriate
standard operating procedures (SOPs), or poor design of control systems;
equipment failure may result from improper maintenance, misuse of
equipment (operating at too high a temperature) or use of incompatible
materials. Without a thorough investigation, facilities may miss the
opportunity to identify and solve the root problems.”
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Factsheet #9 continued
Examples of Root Causes:
 Poor design of process units and equipment;
 Poor layout of control room indicators and controls;
 Difficult access to equipment;
 Storage of incompatible chemicals;
 Unsafe siting and spacing of process units and equipment;
 Lack of preventive maintenance or inspection;
 Inadequate procedures or training for both normal and emergency situations;
 Inadequate communications;
 Lack of warning alarms;
 Excessive overtime; and
 Inadequate staffing levels.

Sources: Mine Safety and Health Administration, Accident Prevention, 1990, pp. 35-38. Center for Chemical Process Safety,
Guidelines for Investigating Chemical Process Incidents, New York: American Institute of Chemical Engineers, 1992, pp. 129131. American Institute of Chemical Engineers, Guidelines for Auditing Process Safety Management Systems,
EnvironmentalProtection Agency Proposed Rule, Risk Management Programs for Chemical Accidental Release Prevention.

55

Factsheet #10
Systems vs. Symptoms
When attention is focused on the worker, we are only seeing the tip of the safety iceberg.
Focusing on “unsafe behaviors” when a worker is injured does not take us down the road
to prevention.
Worker injuries, unsafe conditions and accidents are symptoms of something wrong in
the facility’s systems of safety. The root causes of incidents are found in system failures
such as faulty design or inadequate training which lead to worker injuries, illnesses and
accidents.
Too many facilities use injury and illness statistics (the ones recorded in OSHA 300 injury
and illness log) as a key measure of safety in the workplace. There are serious problems
with this. Recent studies have demonstrated that OSHA 300 logs seriously under-record
actual job injuries and illnesses.
Accident prevention requires making changes in systems of safety.
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Factsheet #11
Chemical Management
Considering safer alternatives to replace hazardous chemicals is not a new approach.
Thinking about safer alternatives allows employers, workers, and decision-makers to
identify solutions, rather than continuing to evaluate and quantify the problem. An
effective chemical management approach can reduce costs and keep businesses
competitive. On the other hand, continuing to assess a problem has no economic benefit.
Chemical Management
Informed substitution, replacing hazardous substances with safer alternatives, is the goal
of a solutions-oriented approach to chemical management. It involves identifying
alternatives and evaluating their health and safety hazards, potential trade-offs, and
technical and economic feasibility. A safer alternative is an option that is less hazardous
for workers than the existing means of meeting that need. Sometimes, this means
choosing the option of not continuing an activity altogether; this also may include using
chemical substitutes or product or process redesigns that completely eliminate the need
for specific hazardous chemicals.
Substitution planning is a process to systematically set goals and priorities to reduce
hazards, develop a chemical use inventory, evaluate alternatives, identify preferred
alternatives, and implement alternatives.
An alternatives assessment is a process for identifying, comparing, and selecting safer
alternatives for hazardous chemicals on the basis of their hazards, performance, and
economic viability. An alternatives assessment is a key component of a substitution
planning process and is used in the evaluation and comparison of alternatives.
Inefficient chemical inventory management could be draining your company of valuable
time and money. Look at the life span of a single chemical in your inventory from “cradle
to grave”. Without planning ahead, it is all too easy to accumulate numerous stores of
the same chemical, often in different locations with disparate expiration dates. No
matter the size of your chemical inventory, it is critical to implement a thorough, accurate
chemical inventory system.

Source: Transitioning to Safer chemicals, https://www.osha.gov/dsg/safer_chemicals/basics.html.
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Factsheet #12
Safer Strategies & Substitution
Safer Strategy & Substitution Examples
Facility Plan



Automotive
Body Shop

Substitution
 Do not use paints and coatings that contain chromium, lead,
cadmium or other toxic metals. Using safer coatings that allow the
use of air filters that do not have to be designated as hazardous
waste.
 Use low volatile organic compound (VOC) paints and solvents to
simplify your shop’s compliance with pollution regulations. Do not to
use methylene-chloride-based paint strippers.
 Use paints and high volume, low pressure (HVLP) paint guns in paint
booth with ventilation system that protects workers by capturing and
removing all paint vapors in the paint application booth.

Automotive
Repair Shop

Substitution
General Parts Washing
 Use water based cleaners for brake parts rely on heat, agitation, and
soap to break dirt into smaller particles
 Use microbial cleaners that use microorganisms to break down grease,
oil and other carbon based contaminants into harmless carbon
dioxide and water.
 Use citrus based cleaner to remove dirt and grime on interior and
exterior car parts
Brake Washing
 Replace solvent based spray cans with water base solutions

Landscaping

Substitution
 Use organic methods that avoid hazards of chemical pesticides and
herbicides as well as chemical fertilizers, using a holistic approach
that eliminates chemical and compliance costs.
 Use integrated pest management (IPM) that utilizes less chemicals by
only applying them where needed and reduces overall chemical and
compliance costs.

Ensure up-to-date facility plans document with emergency shutoffs,
utilities and fire protection systems, and other important
infrastructure details. A copy of these plans should be stored off site.
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Dry Cleaning

Safer Technologies
 Professional Wet Cleaning: a water-based process that uses
computer-controlled washers and dryers along with biodegradable
detergents and specialized finishing equipment to process delicate
garments that would otherwise be dry cleaned.
 Liquid Carbon Dioxide (CO2): combines liquid carbon dioxide with
specially formulated cleaning agents in a machine under high
pressure (700 psi). It is non-toxic, non-combustible, and does not
contribute to hazardous air pollutant (HAP) and volatile organic
compound (VOC) emissions.

Scrap Metal

Safer Technologies
Parts Cleaning and Sorting
 Use a high-efficiency particulate air (HEPA) filter vacuum cleaner can
be used to clean brakes and clutch assemblies instead of solvents or
water.
 Remove caked-on grease or oil with a spatula before cleaning with
solvents.
 Consider switching to aqueous-based cleaning.
 If solvent on shop rags is kept to a minimum then these can be sent to
certified laundry services instead of becoming a disposal expense.
 Clean parts in multiple stages: first, employ a dedicated solvent
washing unit then follow up with a clean rinse to reduce solvent use.
 Remove the mercury switches before a vehicle is crushed so that
mercury is not released into the surroundings.
 Switches should not be placed in aluminum or tin containers because
mercury can combine with these materials and seep through.
 Remove batteries from vehicles as soon as possible so that they are
not crushed along with the vehicle.



Source: EPA Scrap Metal Merchant Sector: https://www.epa.gov/sites/production/files/2016-04/documents/scrap_metal_final_v4.pdf
EPA Dry Cleaning Sector: https://www.epa.gov/sites/production/files/2016-04/documents/dry_cleaning_final_v4.pdf
EPA Auto Repair Sector: https://www.epa.gov/sites/production/files/2016-09/documents/auto_repair_final_v6.pdf
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Factsheet #13
Prepare with an Emergency Action Plan
Emergency Action Plan
An emergency action plan (EAP) is a written document with a purpose to facilitate and
organize employer and employee actions during workplace emergencies. Welldeveloped emergency plans and proper employee training (such that employees
understand their roles and responsibilities within the plan) will result in fewer and less
severe employee injuries and less structural damage to the facility during emergencies. A
poorly prepared plan, likely will lead to a disorganized evacuation or emergency
response, resulting in confusion, injury, and property damage.

Source: How to Plan for Workplace Emergencies and Evacuations. Published by the U.S. Department of Labor Occupational
Safety and Health Administration: https://www.osha.gov/Publications/osha3088.pdf
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Factsheet #14
Inventory Storage and Housekeeping
Inventory Control and Housekeeping Examples
Chemical Inventory
Storage

 To avoid complications from weather events, avoid locating chemical
storage areas in a floodplain or less-sheltered areas where wind could
easily damage a building.
 If your storage is already located in a vulnerable area, try to move
chemicals to higher ground. If that isn't possible, you may be able to
minimize water damage by moving chemicals off floors and from lower
shelves to a higher, but appropriately safe, location in the building or
elsewhere on-site.
 Shelving areas should be anchored to prevent them from tipping over
from wind or water movement through the building.
 Reduce or eliminate outdoor storage of materials to prevent loss or
possible releases during a major storm event.

Automotive Repair
and Body Shop

 Select appropriate containers to store liquids inside. Solvents should
be placed in metal drums and acids and bases should be placed inside
polyethylene drums.
 Consider sealing your shop floor with epoxy which will not absorb
spills and will make clean up easier. Oleophilic mops can be employed to
pick up oil and not water.
 All paint spray application should be done in a filtered booth or prep
station [OSHA 29 CFR 1910.94(c)(2)] by certified personnel using proper
protective gear.
 Handling and storage of waste oil, solvents, anti-freeze, and gasoline
pose additional hazards in the event of flooding.
 OSHA offers free confidential On-site Consultation for small
businesses to help identify and correct worksite hazards.

Dry Cleaning




Spill Preparedness

 Locate the drains and determine where they go i.e. sanitary sewer or
local wastewater treatment plant (storm sewer system that may drain
directly to a lake or river). Consider placing easy to use drain covers and
spill mitigation supplies close by drains to quickly close these drains from
a spill.

Invest in a PERC vapor detector to identify leaks
Seal cracks in floors and coat with materials impervious to PERC and
petroleum solvents.
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Exercise 2
In your groups discuss an incident or “near miss” situation, or area of concern in your own
facility or another location. Based on your own experience, and the factsheets about
systems of safety, complete the worksheet on the next page.
In the first column: Describe what happened.
In the second column: Identify the failed systems and subsystems (there may be more
than one system or subsystem involved). Also list any systems and/or subsystems you
think may have failed but would need more information in order to determine if it’s
flawed.
Be prepared to discuss any recommendations you may have to address the failed
system(s).
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What Happened?

Flawed Systems/Subsystems

(Please explain in detail)
System:
Subsystems:
Do you need more info—Yes or No? If so,
where will you find it?
Recommendations:
System:
Subsystems:
Do you need more info—Yes or No? If so,
where will you find it?
Recommendations:
System:
Subsystems:
Do you need more info—Yes or No? If so,
where will you find it?
Recommendations:
System:
Subsystems:
Do you need more info—Yes or No? If so,
where will you find it?
Recommendations:
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Section 5: Engaging Small Businesses
Purpose
The purpose of this section is to prepare trainees to speak with small business owners.
The trainee will learn how to effectively introduce the benefits of utilizing pollution
prevention strategies.
This section has one exercise.
There is one exercise associated with this section:
 Exercise 1 begins on page 66 and requires the review of the Fact Sheet 1,
found on page 67, include a discussion of the most important facts to
emphasize when talking to business owners about pollution prevention
strategies in flood prone areas.
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Exercise 1
Review the employer factsheet that you are assigned and factsheet #1 on page 67. Then
in your groups, pick a scribe and discuss examples of the types of businesses you interact
with that need to be more proactive about storm related pollution prevention planning.
Choose one of the businesses you discussed, then list the most important facts you would
use when talking to that business owner about pollution prevention in flood prone areas,
and then create your elevator pitch.

List the different ways you interact with business owners?

Using the handout, list the most important facts to use in your pitch.
1.
2.
3.
4.

Create a three to five sentence elevator pitch (remember to
personalize it to your employer)
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Factsheet #1
Tips for Creating a Successful Pitch
Five Tips for Answering, “What will be important for a business owner?”
An elevator pitch is all about showing that you are prepared and know your topic. As you
think about the following, pretend you are on an elevator and only have 30 seconds to
make your pitch.
Define your Position with the Business. Start off the elevator pitch by stating what you
are to the small business. Something like, “I am a city inspector of…” This quickly
describes your authority with the business right off the bat. This will immediately grab the
listener’s attention and have them focus on you.
State a Problem. State the problem that you’re trying to solve. The business you will be
talking to may have a system failure that you have identified. For example, “ Did you
know that your business is located in a flood zone area and there are steps you can take
to mitigate the release of chemicals in the event of a flood?”
Describe the Solution. Use descriptive words to tell your listener what they need to
know. Using the industry factsheet as a guide to help you narrow down exactly what you
should say. It is also important to state the benefits they will receive with your
recommendations. This is a great way to build a relationship with the employer. For
example, “Storing you chemicals above the high water mark can prevent a release if there
is a flood.”
Make it Personal. Making a connection to the employer is important to show you
understand the challenges they face. Elevator pitches are meant to engage, not to put
someone to sleep. You want to make whatever you suggest seem relatable. Show that you
believe that your recommendations can help their business. Even relating it back to
yourself in a short story is a good way to connect.
Next Steps. Show that you want them to move forward. Have a statement informing the
employer about where they can get more information or help with prevention strategies.
Possibly hand the employer the associated factsheet. Let them know you want them to be
successful preventing pollution in the flood prone area. Example: As you hand the
employer the factsheet say, “I’m going to leave you this factsheet that outlines steps you
can take to be prepared in case of a flood.
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Factsheet #8 Tear-out
Pollution Prevention Safety Systems & Subsystems Worksheet
Safety
Systems
Safety
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additional subsystems that
are not
included in this
chart.
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Work Organization
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rather than
another.
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Machine
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Equipment
Failures

Life Support
Systems
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Seat Belts and
Air Bags
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Pre-Startup Safety
Review
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Personal
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Factors
Personal
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Respirators,
Gloves, Eye
and Hearing
Protection
Worker
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and DecisionMaking

Permit Programs
Back-up Alarms on
Vehicles
Caution Signs,
Cones, or Movable
Barriers

Back-up
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System and
Emergency
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Refresher
Training
Communications
Proper Disposal
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Mold Removal
Training and
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Hierarchy of
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Elimination or
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Engineering
Controls

Administrative & Work Practice Controls
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Weather the Storm—Save Your Business
Prevent Chemical Releases during Floods and Storm Surges

Shade Tree Garage, Morristown, NJ
In 2012, Hurricane Irene flooded Shade Tree Garage with
40 inches of water causing extensive damage, rupturing
55 gallon oil drums and ruining expensive equipment.
It took owner John O’Conner six weeks to re-open and
years to recover from the financial and physical damage.
One of the lessons learned was the importance of moving
vehicles and securing oil drums to keep them out of the
flood waters. Shade Tree Garage is a member of the NJ
Sustainable Business Registry.

Auto Repair Shops
SAVE MONEY—SAVE YOUR BUSINESS

New Jersey’s almost 2,500 auto repair shops play an
important role in keeping the community mobile! But
these essential businesses use hazardous chemicals that
can potentially endanger people and the environment if
released during floods and storm surges including:
• Fuels: gasoline and diesel
• Mechanical fluids: motor oil, grease, anti-freeze,
transmission fluid, brake fluid and battery acid
• Refrigerants for air-conditioning systems
• Solvents used in cleaning, including petroleum
distillates, chlorinated solvents like 1,1,1 trichloroethylene
or methylene chloride
• Asbestos in brakes and clutches

Here’s how:
• Get your business up and running again sooner.
• Prevent expensive chemicals from being washed away.
• Prevent spills instead of paying clean-up costs.
• Lower clean-up costs by switching to safer chemicals.
• Reduce or eliminate monitoring, tracking, and reporting costs.
• Reduce permitting and disposal costs with safer chemicals.1
• Retain property value by not contaminating it with toxic chemicals.
• Market business as environmentally friendly.
• Potentially lower workers’ comp and liability insurance costs.
1 Permits cost for auto repair shops: Hazardous Waste Fee $30 to $835 annually

As easy as 1, 2, 3…

Three steps to reduce toxic exposures during a flood or storm surge.

1. Substitute

2. Reduce

3. Secure

Switch to safer chemicals
or processes when
feasible.

Keep chemical inventory
to a minimum.

Store chemicals properly
and securely above the
base flood elevation.

Prevention Strategies
By using EPA’s Best Management Practices (BMPs) guide together with energy, water and solid waste management
strategies, businesses can prevent pollution and save money on chemical and compliance costs. Elements of a
comprehensive strategy include: safe storage, spill preparedness, safer chemicals, smart handling, proper disposal,
record keeping and training.

1. Substitute and Reduce the Hazard of a Chemical Spill
The most effective way to minimize a toxic release is to eliminate the hazard. This can be
done by switching to safer chemicals and processes. Some examples for an auto repair
shop include:
General Parts Washing
• Water based cleaners for brake parts rely on heat, agitation, and soap action to break
dirt into smaller particles.
• Microbial cleaners use microorganisms to break down grease, oil and other carbon-based
contaminants into harmless carbon dioxide and water.
• Citrus based cleaner removes dirt and grime on interior and exterior car parts.
Brake Washing
• Replace solvent based spray cans with water base solutions.
Anti-freeze
• Anti-freeze can be re-used when treated, reducing cost and environmental hazard.

2. Reduce Your Chemical Inventory
•
•
•

Review your chemical inventory and ordering practices to ensure it is appropriate with
your business needs.
Schedule hazardous waste-pick up to minimize the amount of time materials are on-site.
Recycle spent antifreeze on-site, off-site, or through a mobile recycling service which
can save your shop money.

3. Safe Chemical Storage
Unsecured fuel tanks can become a major hazard during a flood event. FEMA has produced
a factsheet, Anchor Fuel Tanks, which includes tips on how to properly secure fuel tanks
including:
• Attach fuel tanks to a large concrete slab whose weight is heavy enough to resist the
force of flood waters.
• Install four ground anchors connected across the top with metal straps to horizontal
outside propane tanks.
• Extend all filling and ventilation tubes for outside oil tanks to above the 100-year flood
level to ensure flood waters do not enter the tank.

Housekeeping Tips
• Use oleophilic mops which can pick up oil and not water.
• Keep floors as dry as possible to avoid contamination and worker injury.
• Seal your shop floor with epoxy which will not absorb spills and make clean up easier.
• At the end of each work shift, be sure chemical containers are tightly closed and
returned to their designated storage space.

KNOW YOUR FLOOD RISK
It is critical to develop a flood plan to
minimize releases that can lead to both
property loss and chemical exposures
to humans and the environment.
Determine the flood risk of your building
and develop a flood management
preparedness plan. See the factsheet,
Weather the Storm—Save Your Business:
Flood-Proof Your Business, for more
information on how to determine your
flood risk and develop an emergency
flood plan.
Resources
• EPA Region 2 Insight Bulletin:
Auto Repair Sector
• EPA’s Safer Choice:
www.epa.gov/saferchoice
• EPA P2 What You Can Do About
Pollution Prevention—Business
Resources: www.epa.gov/p2/p2resources-business
This factsheet is not an exhaustive list.
For additional information and
resources, please go to
www.njwec.org/p2resources.
This factsheet is a work product of
a collaboration between NJ Work
Environment Council and Sustainable
Jersey and funded in part by the US
Environmental Protection Agency.

Weather the Storm—Save Your Business
Prevent Chemical Releases during Floods and Storm Surges

Did You Know?
The NJ Department of
Environmental Protection issued
regulations mandating that all PERC
dry cleaning equipment located
at residential locations cease
operations by
December 21, 2020.

Dry Cleaning Businesses
SAVE MONEY—SAVE YOUR BUSINESS

New Jersey’s almost 1,100 dry cleaning shops play an
important role in the community, but their operations
involve some hazardous chemicals that can endanger
people and the environment during floods and storm
surges. Some chemicals used in dry cleaning are toxic
to humans and fish. For example, Perchloroethylene
(perc), a potential human carcinogen, is the most
commonly used dry cleaning solvent.
It’s critical to develop a flood plan to minimize releases
that can lead to both property loss and chemical
exposure for humans and the environment.

Here’s how:
• Get your business up and running again sooner.
• Prevent expensive chemicals from being washed away.
• Prevent spills instead of paying clean-up costs.
• Lower clean-up costs by switching to safer chemicals.
• Reduce or eliminate monitoring, tracking, and reporting costs.
• Reduce permitting and disposal costs with safer chemicals.1
• Retain property value by not contaminating it with toxic chemicals.
• Potentially lower workers’ comp and liability insurance costs.
• Marketing advantage of being a green business.
1 Air Permits range in cost from $2,527 (5 year) for PERC Dry Cleaners and $820 (5 year)
for Non-PERC Solvent dry cleaners. Hazardous Waste Fees run from $30–$835 per year.

As easy as 1, 2, 3…

Three steps to reduce toxic exposures during a flood or storm surge.

1. Substitute

2. Reduce

3. Secure

Switch to safer chemicals
or processes when
feasible.

Keep chemical inventory
to a minimum.

Store chemicals properly
and securely above the
base flood elevation.

Prevention Strategies
By using EPA’s Best Management Practices (BMPs) guide together with energy, water and solid waste management
strategies, businesses can prevent pollution and save money on chemical and compliance costs. Elements of a
comprehensive strategy include: Safe storage, spill preparedness, safer chemicals, smart handling, proper disposal,
record keeping and training.

1. Substitute and Reduce the Hazard of a Chemical Spill
The most effective way to minimize a toxic release is to eliminate the hazard. This can be
done by switching to safer chemicals and processes. Alternative cleaning media, such as wet
cleaning and petroleum-based solvents and machines, are available and effective. Several
studies report that 30% to 70% of garments dry-cleaned using PERC can be wet-cleaned
satisfactorily while controlling fabric deterioration and shrinkage. Large dry-cleaning companies
should consider using satellite stores that do not perform dry-cleaning on the premises.
Examples of actions to take include:
• Switch from solvent based dry cleaning to wet cleaning.
• Eliminate PERC-based spotting agents.
• Avoid solvent-based spotting agents.
Safer Technologies
Professional wet cleaning can replace the use of PERC and is a water-based process that uses
computer-controlled washers and dryers along with biodegradable detergents and specialized
finishing equipment to process delicate garments that would otherwise be dry-cleaned.
The Liquid Carbon Dioxide (CO2) method combines liquid carbon dioxide with specially
formulated cleaning agents in a machine under high pressure (700 psi). It is non-toxic, noncombustible, and does not contribute to hazardous air pollutant (HAP) and volatile organic
compound (VOC) emissions.

2. Reduce Your Chemical Inventory
•
•

Review your chemical inventory and ordering practices to ensure it is appropriate with
your business needs.
Schedule hazardous wastepick-up to minimize the amount of time waste is on-site.

3. Safe Chemical Storage
•
•
•
•
•
•

Store waste containing solvents in closed containers and dispose it as hazardous waste.
Store separator water in closed containers and dispose it as hazardous waste.
The dry cleaning machine should have secondary containment.
Solvent and solvent waste containers should have secondary containment such as a
secondary containment pallet.
Keep chemicals off floors and move from lower shelves to a higher, but appropriately safe,
location in the building.
Anchor shelving areas to prevent them from tipping over from water movement through
the building.
Housekeeping Tips
• At the end of each work shift, be sure chemical containers are tightly closed and
returned to their designated storage space.
• Routine schedule maintenance of PERC equipment to prevent leaks from liquid and vapor.
• Select appropriate containers to store liquids inside.

KNOW YOUR FLOOD RISK
Determine the flood risk of your building
and develop a flood management
preparedness plan. See the factsheet,
Weather the Storm—Save Your Business:
Flood-Proof Your Business, for more
information on how to determine your
flood risk and develop an emergency
flood plan.
Resources
• EPA Region 2 Insight Bulletin:
Dry Cleaning Sector Best
Management Practices
• EPA’s Safer Choice:
www.epa.gov/saferchoice
• EPA P2 What You Can Do About
Pollution Prevention—Business
Resources: www.epa.gov/p2/p2resources-business
This factsheet is not an exhaustive list.
For additional information and
resources, please go to
www.njwec.org/p2resources.
This factsheet is a work product of
a collaboration between NJ Work
Environment Council and Sustainable
Jersey and funded in part by the US
Environmental Protection Agency.

Weather the Storm—Save Your Business
Prevent Chemical Releases during Floods and Storm Surges

Businesses located
in flood risk areas can be
subject to costly and sometimes
irreversible damage, especially
from flooding and accidental
spills. With extreme weather events
on the rise, it’s critical for flood
risk businesses to take the
necessary steps to avoid
costly impacts.

Flood-Proof Your Business
FLOOD PROOFING YOUR BUSINESS

KNOW YOUR FLOOD RISK
•

•

Determine whether your business is in a flood
zone by viewing the Federal Emergency
Management Agency (FEMA) maps and type
in your address. If you are in a 1% or .02% flood
zone, you are at risk of flooding.
If you are in a flood zone, determine the base
flood elevation (BFE) around your business. The
BFE is the elevation at which a property has a
1% chance of flooding annually.1 Then find out
the elevation of your business to see if it is above
or below the BFE. Your building’s elevation may
be obtained from the site plan or an official
building elevation certificate.

Major storms and flash floods can and will cause
waters to rise higher than the BFE—therefore, it
is always a good investment to build in a safety
factor several feet above the BFE. This safety
zone is often called “freeboard.”
1 Note that the BFE is a conservative estimate for determining flood level
because it is based on historical data, and does not account for recent
trends of heavy precipitation and intense storm, which are expected to
continue. For this reason, state law requires new construction to be one
feet above the BFE, though some communities require an even higher
freeboard (distance above BFE).

There are many techniques to flood proof your business, or at least
minimize the risk of water damage. Choosing the most appropriate
technique, however, is helpful for avoiding even more costly damage.
Therefore, it is important to first seek a professional to determine
what type of flood proofing should be applied to your structure.
Techniques include:
Dry flood proofing: techniques to prevent water from entering your
structure. Some examples include:
• Waterproof coating or membrane to exterior walls
• Waterproof shields over all openings, including windows and doors
• Strengthened walls to withstand flood water pressures and debris.
Wet flood proofing: techniques to allow water to enter your structure,
but minimizes the damage to the structure and interior materials. Some
examples include:
• Sealed walls and floors to reduce or prevent the penetration of
floodwater. It’s important to choose the right sealant for the job.
• Anchored ancillary structures, tanks and sheds to prevent them from
being washed away
• Flood resistant materials and elevated mechanical and utility
equipment above the BFE, or 1-3 feet higher than freeboard
• Openings, vents or breakaway walls to allow water to move through
the structure, including the basement
Elevating your structure: raising your building several feet above the
base flood elevation will reduce the exposure to flood waters.

Flood Management Preparedness
•
•
•
•

Ensure up-to-date facility plans document emergency shutoffs, utilities and fire-protection systems and other important
infrastructure details. A copy of these plans should be stored off site.
Locate all the drains on your property, both indoors and outdoors, and mark your drains where they go. Consider locating
drain covers and spill supplies near drains so you can close them off, if you have time and it is safe to do so.
Designate an individual to regularly conduct inspections of containers stored in outdoor storm shelters.
Have supplies ready such as filled sandbags, plywood to fit the windows, screws and tools.

SAVE MONEY—
SAVE YOUR BUSINESS
Here’s how:
• Reduced or eliminated costs of
permitting, monitoring, tracking and
reporting by switching to safer chemicals
• Reduced repair Costs for property
damage due to floods
• Reduced disposal costs by switching
to safer chemicals
• Potentially lower business costs
associated with workers’ comp and
liability insurance
• Protection of product inventory by
preventing the accidental release
during floods
• Lower cleanup costs after a flood by
switching to safer chemicals
• Getting your business up and running
again sooner
• Reduced risk of illness or death from
flood hazards and chemical exposure
Resources
• EPA Region 2 Insight Bulletin: Dry Cleaning
Sector Best Management Practices
• EPA’s Safer Choice: www.epa.gov/saferchoice
• EPA P2 What You Can Do About Pollution
Prevention—Business Resources:
www.epa.gov/p2/p2-resources-business
This factsheet is not an exhaustive list. For
additional information and resources, please
go to www.njwec.org/p2resources.
This factsheet is a work product of a collaboration
between NJ Work Environment Council and
Sustainable Jersey and funded in part by the
US Environmental Protection Agency.

As easy as 1, 2, 3…
Three steps to reduce toxic exposures during a flood or storm surge.

1. Substitute

2. Reduce

3. Secure

Switch to safer
chemicals or processes
when feasible.

Keep chemical
inventory to a minimum.

Store chemicals properly
and securely above the
base flood elevation.

1. Substitute and Reduce the Hazard of a Chemical Spill
The most effective way to eliminate a toxic release is to eliminate the hazard. This can
be done by switching to safer chemicals and processes. If possible, the most
hazardous chemicals should be replaced with alternatives that pose significantly less
risk to workers, the community and the environment. For example, dry cleaners can
switch from solvent based cleaning to eco-friendly wet cleaning.

•
•
•
•
•
•
•
•

2. Reduce Your Chemical Inventory
Review your chemical inventory and ordering practices to ensure the inventory
does not include more hazardous materials on-site than necessary.
Reduce or eliminate outdoor storage of materials to prevent loss and possible
release during a flood. If necessary, make sure materials are secured and anchored.
Schedule hazardous waste pick-up to minimize the amount of time waste is on-site.

3. Safe Chemical Storage
At the end of a work shift, be sure chemical containers are tightly closed and
returned to their designated storage space.
Keep chemicals off floors and store them on secured shelves 1-3 feet higher than
the BFE.
Anchor shelving areas to prevent chemicals from tipping over from water movement
through the building.
Select appropriate containers to store liquids inside.
Properly anchor and contain above ground storage tanks. See FEMA.gov for
technical guidance.

Weather the Storm—Save Your Business
Prevent Chemical Releases during Floods and Storm Surges

Did You Know?
New Jersey Enacted the
Mercury Switch Removal Act of 2005
that requires the removal of mercury
switches from end-of-life vehicles.
Learn more about the statute on
removal of mercury switches at
N.J.S.A 13:1E-99.87.

Scrap Metal Sector
SAVE MONEY—SAVE YOUR BUSINESS

New Jersey’s more than 250 scrap metal facilities play an
important role recycling heavy metals and keeping toxic
chemicals out of landfills, but this sector uses some
hazardous materials that can endanger people and the
environment during floods and storm surges. These include:
• Toxic metals: arsenic, beryllium, cadmium, chromium,
lead and mercury.
• Chemicals: acid, asbestos, gasoline, brake-fluid,
transmission fluid, anti-freeze, refrigerant, oil, paint
on used beverage cans, metalworking fluids used to
process metals, solvents for degreasing, and tanks of
oxygen and acetylene gas used for cutting metal.

Here’s how:
• Get your business up and running again sooner.
• Prevent expensive chemicals from being washed away.
• Prevent spills instead of paying clean-up costs.
• Lower clean-up costs by switching to safer chemicals.
• Reduce or eliminate monitoring, tracking, and reporting costs.
• Reduce permitting and disposal costs with safer chemicals.1
• Retain property value by not contaminating it with toxic chemicals.
• Potentially lower workers’ comp and liability insurance costs.
• Marketing advantage of being a green business.
1 Air Permits cost for scrap metal facilities: Crusher + Shredder Air Permit $3117 (5 year);
Hazardous Waste Fee $835–$970 annually; Stormwater permit $2300/annually.

As easy as 1, 2, 3…

Three steps to reduce toxic exposures during a flood or storm surge.

1. Substitute

2. Reduce

3. Secure

Switch to safer chemicals
or processes when
feasible.

Keep chemical inventory
to a minimum.

Store chemicals properly
and securely above the
base flood elevation.

Prevention Strategies
By using EPA’s Best Management Practices (BMPs) guide together with energy, water and solid waste management
strategies, businesses can prevent pollution and save money on chemical and compliance costs. Elements of a
comprehensive strategy include: Safe storage, spill preparedness, safer chemicals, smart handling, proper disposal,
record keeping and training.

1. Substitute and Reduce the Hazard of a Chemical Spill
The most effective way to eliminate a toxic release is to eliminate the hazard. This can be
done by switching to safer chemicals and processes. If possible, the most hazardous
chemicals should be replaced with alternatives that pose significantly less risk to workers,
the community and the environment.

•
•
•

Switch from solvent based to water-based cleaning products.
Use a HEPA filter vacuum cleaner, and use proper protocols for using a HEPA filter to
clean brakes and clutch assemblies instead of solvents or water.
Remove mercury switches from automobiles prior to crushing.

2. Reduce Your Chemical Inventory
•
•
•

Review your chemical inventory and ordering practices to ensure it is appropriate with
your business needs.
Minimize the amount of time hazardous waste is on-site by scheduling regular pick-ups.
Reduce or eliminate, when feasible, outdoor storage of lightweight materials.

KNOW YOUR FLOOD RISK

3. Safe Chemical Storage
•
•
•
•
•
•

Remove chemicals from lower levels and floors to higher areas likely to stay dry.
Anchor shelving to the building to prevent from being tipped over by floodwater.
Select appropriate containers in which to store liquids. Solvents should be placed in
metal drums; acids and bases should be placed inside polyethylene drums.
Store waste-containing solvents in closed containers and dispose as hazardous waste.
Make sure all chemical containers are labeled properly, and are sturdy and leak proof.
Secure fluf and other floatable material from potential flood water.

Housekeeping Tips
• Install paved surfaces to prevent contaminants from infiltrating the soil.
• Remove batteries from vehicles as soon as possible so that they do not get crushed
along with the vehicle.
• At the end of each work shift, be sure chemical containers are tightly closed and
returned to their designated storage area.
• Keep chemicals in elevated locations to avoid potential flood waters.

This factsheet is a work product of a collaboration between NJ Work
Environment Council and Sustainable Jersey and funded in part by
the US Environmental Protection Agency.

It’s critical to develop a flood plan to
minimize releases of these materials
that can lead to both property loss and
chemical exposures for humans and the
environment.
Determine the flood risk of your building
and develop a flood management
preparedness plan. See the factsheet,
Weather the Storm—Save Your Business:
Flood-Proof Your Business, for more
information on how to determine your
flood risk and develop an emergency
flood plan.
Resources
• EPA’s Safer Choice:
www.epa.gov/saferchoice
• EPA P2 What You Can Do About
Pollution Prevention—Business
Resources: www.epa.gov/p2/p2resources-business
This factsheet is not an exhaustive list.
For additional information and
resources, please go to
www.njwec.org/p2resources.

FLOODS ARE COSTLY.
Is Your Business Prepared?

Take three steps to save money, protect your
business, save the environment and lower public health
risks: substitute, reduce and secure.

1

1

SUBSTITUTE

2

REDUCE

3

SECURE

Switch to safer chemicals or processes
when feasible.
Reduce or eliminate the inventory of hazardous
chemicals.

Properly secure all chemicals above the
flood plain elevation.

Always Be
Prepared.

Manage Your
Flood Risk.

Have drain covers ready,

Know your flood elevation.
Anchor all chemicals above
the flood elevation.
Consider installing dry or wet
flood proofing measures.

conduct routine internal
inspections, and have an
emergency plan in place.
To learn more, visit:
EPA pollution prevention: https://www.epa.gov/p2
NJ Sustainable Business Registry: http://registry.njsbdc.com
NJ Work Environment Council: https://njwec.org

