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A Comprehensive Guide for the Development of Safety and Emergency Action Plans

for Higher Education Institutions

Dr. Shihab Asfour
Professor & Associate Dean
College of Engineering
University of Miami
Coral Gables, Florida, USA

Abstract: Recent events in the United States and around the world are powerful reminders of the
need to have an effective emergency plan in the event of immediate activation of a comprehensive
campus wide emergency. The purpose of this paper is to outline some of the important safety and emer-
gency guidelines that colleges and universities in the U.S. are recommended to implement on their
campuses. Four top U.S. universities from different regions of the country were selected in order to
use their emergency management action plan as examples. The universities are Harvard University
(The Northeast). Ohio Northern University (The Midwest). The University of Miami (The South). and
the University of California. Berkeley (The West). Various emergency regulations and rules related
to chemical hazards. natural hazards. and crimes were studied and presented in this paper. Natural
hazards consist of earthquakes. flooding. fire. and hurricanes. Chemical hazards include waste man-
agement. chemical disposal. chemical labeling and gas leak. Crimes involve campus violence such as
armed intruder or burglary. This paper offers comprehensive guidelines to higher education institu-
tions based on the framework of the four phases of emergency management: prevention-mitigation.
preparedness. response. and recovery. Guidelines were obtained from federal agencies such as the
Federal Emergency Management Agency (FEMA). Occupational Safety and Health Administration
(OSHA). the U.S. Department of Homeland Security. Safety and emergency guidelines at each insti-
tution must be individualized and customized to take into account the circumstances and character-

istics at each institution.
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Safety Cultures Comparison in Industrial and Academic Research Laboratories
and How We Can Close the Gaps

Eng. Andrew Zlotorzynski
SABIC Corporate Research and Innovation Center at KAUST
Thuwal, Saudi Arabia

Abstract: Recent high profile accidents in US university labs have drawn the attention of media. gov-
ernment investigators. and public prosecutors '*. Asaresult of these. the US Chemical Safety Board
(CSB) issued their very first report about chemical incidents in the University research laboratory. This
report suggests that academic institutions should borrow safety concepts from the industrial world
to promote and enhance safety. * As a result of the CSB recommendation. the American Chemical
Society formed a “Safety Culture Task Force” and this group published an excellent guide * “Creating
Safety Cultures in Academic Institutions”. Here also there are suggestions that safety education must
be closely integrated into university academic programs and based on the systems used by industrial
laboratories. There are already a number of partnerships between industrial and academic institu-
tions promoting better safety in academic research laboratories.’

The presentation analyzes what and why can work in Academic Research laboratories compared to
Industrial workplace. What future employers expect from educators. The author will share his ex-
periences from working in well-established University. industrial research laboratories and in newly

established research intensive University.

—

http.//usatoday30.usatoday.com/tech/science/story,2011-10-19,/college-lab-safety-chemistry /50818666, 1

S}

http.//www.rsc.org/chemistryworld/News;2009,/January,23010903.asp

3 http:.//www.depts.ttu.edu,vpr/integrity,/csb-response,downloads,report.pdf
4 http.//portal.acs.org/portal/PublicWebSite/about/governance/committees,chemicalsafety/ CNBP__029720
5 http://ohsonline.comyarticles;2012,/07,26 /dow-chemical-expands-lab-safety-partnerships.aspx
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Transforming National OSH Policy into Practices : Malaysia Experience

Dato Dr Ir Johari BASRI
Kualal Lumpur, Malaysia

Abstract: National OSH Policy specified the need of all parties to promote Occupational Safety and
Health. It is a pledge by all stakeholders and OSH partners that affirm their respective role in promo-
ting the policy and thus will reduce injuries. diseases and fatalities. The government remains as policy
maker but will also play as role model and facilitator. The employer will need to do more to fulfill
their fare share of the OSH duty. taking on the leadership or co-leadership role with the government.
The employees must involve. in cooperation with the employer to ensure the safety and health of a
workplace. Trade union for example should also taking on the role of employer and the govern-
ment to create awareness.
In Malaysia. continues improvement on OSH lies on the policy which consensually agreed by con-
sultation and cooperation of employer. employee and also the government. For the year 2011 to
2015. focusing is made on 3 main areas which are;
» Government leadership and Practices.
The government should research on the adequacy and relevancy of law. regulation. guideline and
other instrument that will regulate behavior and increase the compliance to OSH requirement.
o Industry leadership and community engagement.

Taking on the role of government. the industry should produce their own guideline. technical speci-
fication and awareness program.
« Strong partnership locally and internationally.

Internally. there should be stronger correlation between OSH partners and internationally more

bilateral engagement with other OSH
Technical Groups (which comprise of representative from OSH partners) were formed to look into
each policy. New law on OSH is proposed and Regulatory Impact Assessment (RIA) is on going
to study the impact to the country. New initiative such as introducing OSH in school is another
commitment of government in promoting OSH at earlier age.
As more association of employer or employee involve in leading the OSH issue. more guidelines
are produced and more awareness programs are organized by the association. OSH authority will

facilitate the effort by offering award and also Continue Education Program or CEP point.
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Future of Ergonomics in Developing Countries

A way forward in sustaining OSH Improvement

Associate Prof. Dr Shamsul Bahri Hj Mohd Tamrin
Vice President
Human Factors and Ergonomics Society of Malaysia (2010)
Occupational Safety and Health Unit
Department of Environmental & Occupational Health
Faculty of Medicine and Health Sciences

Universiti Putra Malaysia

Abstract: The field of Ergonomics and human factors had been practice for more than 10 dec-
ades; however the awareness of ergonomics in Malaysia is rising up recently with the establish-
ment of the Malaysian Occupational Safety and Health Act (1994). Although Malaysia had
related legislation and various occupational guidelines in Ergonomics. the law related to Ergo-
nomics is generally translated and need further interpretation. Only recently that ergonomics
related legislation had been executed by developed countries namely the UK. Canada and the
United States

Under the Malaysian Employees’ Social Security Act (1969). the evidence of ergonomics related
disorders can be clearly observed and aligned with the finding by the government agencies and
research published. This indicated that Malaysian as a developing nation’s working environment
had not improved and the compliance with the legislation is not taken seriously. There was evi-
dence that the ergonomics awareness is still lacking in most industries including those in health-
care. education and industrial practitioners including those in Human Computer Interaction
(HCI) and usability (cognitive ergonomics). There is also evidence that awareness and training is
needed to educate safety practitioners with current issues of ergonomics.

In developing countries. it is predicted that among the industries that highly affected with
ergonomics risks includes those working in agricultural sectors. health care. manufacturing.
transportation. oil and gas and those using computer in offices and school children. Besides
Musculoskeletal disorders. cuamulative trauma disorders and computer visual syndrome. there

is also evidence of vibration related disorders among those in manufacturing. forestry and
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fabricating industries. However based on previous data published by EU. the condition among workers
in developed countries varies with countries that had work place improvement and countries that are
similar with developing countries.

To improve and sustain ergonomics and OSH in developing countries. ergonomics and OSH research-
ers must be able to translate research findings for safety practitioners. Currently. research finding in ergo-
nomics in developing countries had never been utilized by OSH practitioners. To sustain ergonomics in
Malaysia and similar developing countries. several strategies must be taken into consideration namely:
(1) Promoting awareness to various target groups through People-Academia-Government-Industry
Strategic Planning

(2) Revision and upgrading of current legislation and guidelines to specific regulation on ergonomics
(3)  Standardizing ergonomics assessment method and professional certificate

(4)  Developing special interest groups in different disciplines of ergonomics (HCI. Product Design
and Physical Ergonomics)

(5)  Translating research finding into proper guidelines. industrial Code of Practice and policy.

(6) Promoting low costimprovement and intervention and based on user participation and issues.
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Safety Aspects in Biotechnology: Classifications, Safety Measurements
and Precautions for Biological Workers
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Abstract: Biotechnology is used much more widely these days. In addition biotechnology
represents the conveyor belt which brings advances in different fields of molecular biology,
cell biology, molecular genetics, microbiology, biochemistry and process engineering, efc.,
into the areas of application which service environment, agriculture, industry and medicine.
This review article is an attempt to indicate the development safety standards concerning
with biotechnology, generally. This development is in a state of flux, and the finding that
the risks in handling r-DNA organisms are not larger than those arising when handling the
known pathogens is becoming more accepted. Accordingly, these r-DNA organisms can
also be classified into the known risk groups I-IV and handled under the corresponding
safety conditions according to this classification on a process scale under the process safety
measures described in the OECD report. The discussion of aspects on waste disposal,
education/training and public perception in the field of biological safety are completely
reported.

Keywords: Biotechnology, Biological Safety, Risk Assessment, Risk management, r-DNA,
Regulation.
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1. Introduction

Biotechnology is a term coined by the
Hungarian engineer, Karl Ereky in 1919.
Whereas the term is relatively new, the
phenomenon of using living organisms to
perform  processes  that  result in
advantageous products for humans is not.
Biotechnology, in the wider sense of the
word, has been employed by humans for
thousands of years even if our ancestors
weren’t very informed about the biological
and molecular procedures that were taking
place. Biotechnology can be defined as the
controlled and deliberate manipulation of
biological systems (whether living cells or
cell components) for the efficient
manufacture or processing of useful
products. The fact that living organisms
have evolved such an enormous spectrum of
biological capabilities means that by
choosing appropriate organisms it is possible
to obtain a wide variety of substances, many
of which are useful to man as food,
agriculture, fuel and medicines. Over the
past 30 years, biologists have increasingly
applied the methods of physics, chemistry
and mathematics in order to gain precise
knowledge, at the molecular level, of how
living cells make these substances. By
combining this newly-gained knowledge
with the methods of engineering and
science, what has emerged is the concept of
biotechnology which embraces all of the
above-mentioned disciplines. Biotechnology
has already begun to change traditional
industries such as food processing and
fermentation. It has also given rise to the
development of a whole new technology for
industrial ~ production = of  hormones,
antibiotics and other chemicals, food and
energy sources and processing of waste
materials. This industry must be staffed by
trained biotechnologists who not only have a
sound basis of biological knowledge, but a
thorough grounding in engineering methods.
Biotechnology means any technological
application that uses biological systems,
living organisms, or derivatives thereof, to
make or modify. Also, Technology includes
biotechnology .

2. Applications of Biotechnology

Biotechnology is the use of living
organisms and biological processes in the

@
AP @ cylolel) ¢ulill csialell csiilall
N~ aleolllesio aollul dlao csin

attempt to produce a desired result (this
desired result is a range of possibilities, and
includes the creation of a product, the
modification of a product, the breakdown of
a product, the curing of an illness, the
rendering of a service, efc.). Looked at in
another way, biotechnology is simply the
use of biological phenomena as a tool in
material production. The limits of the
technology are as yet unknown. Biotech has
4 main areas of application: health care (that
is, the medical sector); agriculture (biotech
has generated much interest from crop
producers); industrial processes
(biodegradable plastics, vegetable oils, and
bio-fuels); and conservation and wildlife
management. Some widespread uses of
biotech within the above mentioned sectors
can be seen to include the directed use of
organisms in the production of bread, beer
and milk products like cheese and yoghurt.
The mining industry has harnessed naturally
occurring bacteria to perform bio-leaching,
and other players within industry use biotech
to recycle waste products, cleanup sites
contaminated by environmentally
antagonistic chemicals (this is known as
bioremediation), and treat waste products. In
addition to this, biotech also has military
purposes, most notably (and unfortunately)
in the manufacturing of biological weapons.

The biotechnology industry has coined a
series of terms that are used to refer to
specific areas in which biotech already plays
a significant role. The following is a list of
these terms, specifying the areas to which
they are applied:

e Blue Biotechnology: The term is
used to describe the applications that
biotech has for the marine
environment and other water based
(aquatic) phenomena

e Green Biotechnology: As one
might guess, green biotech refers to

biotechnology occurring in
agriculture and  environmental
management. One, slightly

controversial, example of biotech in
agriculture is the genetic
engineering of crops. Genetically
modified (GM) crops are able to
produce pesticides that resist insect
attacks; environmentally damaging




chemicals can therefore be foregone
in favor of a less aggressive solution
(this last point is, however, subject
to much heated debate). Another
example of biotech application in
agriculture is the designing of
transgenic plants that are able to
grow in the absence or presence of
certain specific chemicals. The next
time you step out onto a pristine
lawn fully kitted out in the
appropriate  sports  equipment,
imagine that grass you are standing
on has been engineered, at a genetic
level, to suit the purposes of your
sport!

Red Biotechnology: Refers to the
medical applications of biotech.
This is a very exciting field that
includes the engineering of
organisms to produce antibiotics, the
use of genetic code manipulation to
produce cells used for gene therapy
and even, possibly, the prevention of
inherited diseases through gene
identification, 1solation, and
destruction. There are many ethical
debates with regards to genetic
modification, especially when it
comes to human genes. Whatever
the implications of the ethical
arguments entail, the very fact that
such intervention is a possibility is
somewhat staggering.

White Biotechnology: Concentrates
on the production of energy from
renewable resources and biomasses.
Starch from corn, potatoes, sugar
cane and wheat is already used to
produce ethanol as a substitute for
gasoline-Henry Ford's first car ran
on ethanol. Today, some motor fuel
sold in Brazil is pure ethanol
derived from sugar cane, and the
rest has a 20% ethanol content. In
the USA, 10% of all motor fuel sold
is a mixture of 90% petrol and 10%
ethanol.  According to  the
Organization for Economic Co-
operation and Development's 2001
report on biotechnology and
industrial sustainability, the USA
now has 58 fuel plants, which

produce almost 6 billion liters of

ethanol per year /.

e Bioinformatics: Is an
interdisciplinary field which
endeavors to find solutions to

biological problems using refined
and much studied computational
techniques. The result of this is that
large amounts of biological data can
be organized very quickly for
analysis (which is also aided by
computing). Whereas as there are
many applications for
bioinformatics in research and
commercial environments, the field
of genetics has benefited greatly
from our ability to record, recall and
interpret vast quantities of data "\,

3. Biosafety

Biosafety is basically a case by case me
methodology exploiting pertinent safety
criteria embedded in the history of sciences
and human practices. Risk assessment must
be science based only. Generally, risk
assessment is an  evaluation  for
multifactorial situations and essentially only
leads to be a set of certainties and
uncertainties cases. Risk management leads
to a binary decision which should be activity
or product be authorized or not and give a
certainties and uncertainties ratio. Risk
communication motivates the final decision
and is complex mixture of local and
transboundary education, information &
public interaction, dialectics, democratic
respect and transparency. Biosafety is an
emerging discipline built from traditional
risk assessment and risk management

rationale  originating  from  biology,
chemistry, toxicology, microbiology,
epidemiology, ecology, human and

veterinary medicine, agronomy and all
related basic and/or engineering sciences. It
is composed of a wide spectrum methods of
ideas came from pure scientific analytical
ways to the most global conceptual ways
merging regulatory science, ethical issues,
economics and sociology. Biosafety is used
to describe efforts to reduce and eliminate
the  potential risks resulting  from
biotechnology and its products. It has
similarly been defined as “the avoidance of
risk to human health and safety, and to the
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conservation of the environment, as a result
of the use for research and commerce of
infectious  or  genetically  modified
organisms” ™. Relevant  scientific
disciplines that underpin biosafety studies
include molecular biology, plant breeding,
genetics, plant pathology, agronomy, weed
science, entomology and ecology, among
others. Therefore a large amount of
scientific knowledge and data has a direct
impact on biosafety, and it can be a difficult
process to collate this information in a
credible way in order to create a balanced
view. As it might be understood further
biosafety meets the challenge to be at the
boundary of hard and soft sciences, the place
where, in many societies, skill requires
wisdom, on top of expertise °!. The aim of
this article is explaining this concept, its
complexity and offering examples of
biosafety management of biotechnological
key developments. A worldwide agreement
exists on four —groups classification system
(Table 1) for human pathogens .

Table (1): World Health Organization classification of
infected microorganism by risk groups.

Risk Group I (low individual with community risk).
A microorganism that is unlikely to cause
human or animal disease with  veterinary
importance.

Risk Group II (moderate individual risk with limited
community risk).

A pathogen that can cause human or animal
disease but is unlikely to be a serious
hazard to laboratory workers, community,
livestock or the environment. Laboratory
exposures may cause serious infection but
effective treated and preventive measures
are available and the risk of spreading these
pathogens is limiting.

Risk Group III (high individual risk with low
community risk).

A pathogen that usually produces serious
human diseases but does not ordinarily
spread from one infected individual to
another.

Risk Group IV (high individual risk with high
community risk).

A pathogen that causes serious human or
animal disease and may be readily
transmitted one infected individual to
another throughout direct or indirect ways.

4. History of Biosafety in Biotechnology

In 1976, the National Institute of Health
(NIH) issued all preliminary guidelines
about the technology of recombinant DNA
(r-DNA) included their potential risks.
According to the first recommendations
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recombinant organisms must be handling
under containment measures that far
exceeded to those for the safe handling of
non- recombinant pathogenic organisms.
After few years of safe practical use and a
better scientific understanding of the risks
posed by r-DNA organisms, nowadays
called genetically modified organisms
(GMO’s), experience-based guidelines were
redrafted in 1979. The first worldwide
development inspired from guidelines was
published by the Organization for Economic
Co-operation and Development (OECD) in
1986 including report on r-DNA safety
considerations known as the blue book. It
sets out as the first international safety
guidelines for utilization of r-DNA
organisms in agriculture, environment,
industry and medicine. From 1986 general
biosafety  regulations applicable for
biotechnological activities and products in
several countries as well as at multinational
levels such as in the European Union.
According to UNCESCO-EOLSS (2012)
and general principals of biosafety in
biotechnology can be classified into four
levels:

I.  Contained use.

II. Deliberate release of transgenic
plants.

III. Food derived from
Crops.

transgenic

IV. Medicinal products.

5. Human Resource Development and
Other Costs

Establishing a biosafety system imposes
substantial human resource development
(HRD) costs on the designated organizations
or institutions. The major HRD cost is for
various kinds of biosafety training, as
discussed below. Loss of productivity can
impose a substantial cost when researchers
and managers are diverted from their regular

jobs to draft guidelines and conduct
biosafety reviews. Site visits, facility
inspections, and monitoring activities

usually fall to regulators or institutional
biosafety committee members who still have
all their regular duties. As the number of
proposals increases, additional personnel
may be needed to serve as liaison to
potential applicants, to handle applications




and decision documents, to process reports,
and to perform other information
management tasks. Last, and perhaps most
important to ensure long-term access to the
benefits of  biotechnology  products,
designated people will be needed to engage
and inform the public .

6. Training

Biosafety training builds the competence
and confidence of scientists, biosafety
reviewers, and regulators alike. It enhances
their awareness of environmental issues and
potential consequences, and it provides a
systematic approach to the evaluation of
proposed GMO releases. A number of
international agencies and programs support
various forms of introductory and technical
biosafety training at the institutional,
national or regional level. Among these are
the United Nations Industrial Development
Organisation (UNIDO), the United States
Agency for International Development
(USAID), the Rockefeller Foundation, and
the United Nations Environment Programme
(UNEP). Many government agencies are
also active in biosafety education and
training.

Biosafety, like  biotechnology, is
dynamic; new products, new technologies,
and new concerns will continue to appear,
presenting a moving target for regulators as
well as research managers. There are one- or
two-day programs that introduce current and
future biotechnology applications, their
potential benefits and associated risks, and
how the biosafety system operates to guard
against harm. These are useful to raise
awareness and broaden the perspectives of
senior people who influence policy
decisions, manage research, or communicate
with the public. Longer, more intensive
technical training gives members of
institutional ~ and  national  biosafety
committees, regulatory officials, and adhoc
reviewers a thorough grounding in how to
apply science to the risk assessment/risk
management process. It affords practical
experience in reviewing field-test proposals
in accordance with national guidelines. In
selecting candidates for technical biosafety
training, managers must make the difficult
choice between exposing many people to at
least one biosafety course versus providing

recurrent training to fewer people. There is
value in providing initial training for as
many people as resources will allow, as it
tends to create the critical mass needed to
keep biosafety under discussion once the
workshop is over. Further, it is only realistic
to acknowledge that conflicts of interest can
arise when a shortage of technically trained
people results in the same few individuals
being involved with both the research and
the review. On the other hand, becoming
competent and having a sense of confidence
in making biosafety decisions comes with
practice. Providing more training to fewer
people means that when there are field-test
applications to evaluate, those who have had
opportunities to review a variety of
proposals under the guidance of experienced
instructors will bring more skill and
confidence to the review committee. In
selecting candidates to serve on biosafety
review committees, managers need to
identify people with suitable expertise who
can bring good analytical skills to the job.
The ability to discriminate, to discern what
is relevant and what is tangential; the
capacity to recognize what is scientifically
credible and what is merely anecdotal; the
competence to judge the applicability and
acceptability of data; all of these skills are
Egl]‘ucial to making sound biosafety decisions

7. Other Costs

It takes time and money to establish and
maintain a  biosafety  system in
biotechnology. A partial list of commonly
encountered costs includes the following
items:

e Meetings: Biosafety review
committees and teams that draft
guidelines are usually composed of
people from different institutions,
often in different cities.

e . Consultations with international
experts: Outside expertise used in
the early stages allows managers to
capitalize on what has been learned
elsewhere.

e Access to information: People in
the biosafety system and outside
stakeholders need to be informed of
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national and international biosafety
information.

e Monitoring: Costs depend on who
follows up, what they look for, and
what they report.

e Record keeping/information
management: Paperwork needs to
be centrally organized and
accessible. Documents and
procedures need to be distributed to
interested parties.

e Administrative Overhead.
Telephone, fax, photocopying, e-
mail, and Internet access charges are
recurring expenses.

Anticipating these costs, and knowing
that there will likely be others, gives
managers a more realistic basis for

establishing a biosafety implementation plan
[9]

8. Managing Biosafety in Biotechnology:
Measures of Success

An effective biosafety system fosters the
judicious use of biotechnology to improve
agricultural productivity and food quality
and secure economic benefits, while
protecting  human  health and the
environment. Such a system is one in which
the four elements are balanced and effective:

e The guidelines clearly define the
structure of the biosafety system, the
roles and responsibilities of those
involved, and how the review
process is to operate.

e The people are knowledgeable and
well-trained, confident in their
ability to make decisions, and
supported by their ~  institutions.

e The review process is based on up-
to-date scientific information;
focuses on specific combinations of
crop, gene, and environment;
promotes appropriate risk
management practices; and balances
risks against benefits.

e Feedback mechanisms are used to
incorporate new information and
revise the system as needed.

Criteria such as these are open to
interpretation and not always measurable.
More objective measures of success can
provide a better assessment of how well the
biosafety system in biotechnology is
working. Objective criteria to use could
include the following:

e The system is operational:
applications are being submitted,
reviews are being conducted, and
decisions are being made.

e Decisions: have substance and
weight; there is no need to seek
repeated consensus on the same
issues.

e Proponents, reviewers, and
regulators: have participated in
appropriate training courses;
training is an ongoing effort..
Compliance is the norm;
enforcement measures are seldom if
ever needed.

e Stakeholders: remain informed and
involved by attending regular update
and advisory meetings. Stakeholders
collectively view the system as
adequate; a consistent message is
communicated to the public.

Biotechnology is one of the tools that
will help solve our shared and increasingly
critical problems of ensuring an adequate
and sustainable food and creation of new
medical drugs supply for all people. It opens
up new possibilities for improving crops,
livestock for higher yield and quality,
enhanced nutritional content, improved
storage and processing characteristics, and
many other desirable traits. It also provides a
means for developing alternative uses for
agricultural crops, and even remedying
environmental problems through
bioremediation. Biotechnological research
managers charged with implementing
biosafety policy play a major role in
ensuring the environmentally responsible
use of this powerful technology.
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