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Chapter 1

THE PROBLEM AND ITS SETTING

Background of the Study

' Academic schools and universities are one of the contributors of
waste in the sectors especially those who engage in the science laboratory
activities. Trends in teaching science today were veering towards the use
of more specimens and chemical reagents that are considered to be
wasteful and hazardous. The Kansas Department Health and Environment
(2001) state(; that many schools from across the world have already been
gone to any kind of school accidents or situations that can cause serious
threats to human health and to the environment. One of the reasons is that
their school laboratory contains a wide variety of dangerous chemicals that
are obsolete, unknown, toxic, reactive and even explosive. Chemicals that
are often purchased in large amount were stored incorrectly and disposed
improperly. These practices are placing the students, the teachers,
personnel and staffs and even the environment at risk.

School laboratories in the Philippines have actually gone through
toxic incidents. Based from the Inquirer editorial article (2006), the toxic
accident happened in San Isidro High School in Makati City, when a wall-
mounted cabinet of chemicals collapsed and worsed, it was smothered by

the fumes coming from the dangerous chemicals. Several personnel as
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been conducted on waste management practices in science laboratories of
schools in Davao City. It is in this context that the researcher conducted
that study in addressing the problem of waste management in the science

laboratories of Higher Education Institutions in Davao City.

Statement of the Problem

The primary aim of the study was to determine the waste
management practices of science laboratories of Higher Education
Institutions in Davao City. Specifically, the study sought answers to the
following questions:

1. What is the profile of wastes being generated by science
laboratories of Higher Education Institutions in Davao City in terms of :

1.1 Biodegradable wastes
1.2 Non-biodegradable wastes
1.3 Residual wastes?

2. What is the level of waste management practices of science

laboratories of Higher Education Institutions in Davao City in terms of:

2.1 Handling of laboratory wastes at source
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produce chemical waste. Typically all laboratories generated small
quantities of a wide variety of waste. This characteristic requires careful
attention in dealing with laboratory on compliance and on pollution
prevention issues In fact, because of this characteristic, a typical method of
waste handling was describe such “Lab pack” that was coined years ago
by hazardous waste firms in which a number of small containers (i.e. jugs
and bottles) of hazardous waste are individually package in a traditional
fifty five (55) gallon drum. However, the handling method appears
inefficient compared to combining all materials and to encourage mixing
different laboratory waste in a single container that makes unwise reasons
for safety and legal reasons. Some laboratories according to the
Environmental Protection Agency (2001) who handled biologically active
substances should consult the standard and guidelines identified above in
order to establish an effective biosafety program. An effective biological
waste program not only protects workers and the environment, thus it can
also lead to cost savings from waste reduction or prevention. Laboratory

staff and management should pursue opportunities to use materials with a



lower biohazard level or alternative procedures to reduce the material

handling and disposal requirements of the program.

Storing. Stated in the General Laboratory Safety Guide of the
University of Western Australia, (2007) that some example of common
school laboratory chemical wastes includes mercury, arsenic, various
acids (including nitric acid and picric acid) and bases (such as sodium
hydroxide and bleach).

The study of Foster et al. (1998) in Chemical Disposal have shown
that certain of these chemicals are toxic and can therefore cause health
problems if they are not handled and stored properly. Additionally, there
are a number of other chemicals whose inherent characteristic make them
a reactive hazard or pose similar dangers. In response to increase
awareness of the toxic and hazardous properties of certain chemicals,
properties that make them less desirable for teaching use and school
curricula changed to utilize others, and more acceptable materials. This
resulted in an accumulation of unused quantities, of less desirable
chemicals on school stockroom shelves. Schools often do not have
adequate financial resources to properly dispose of these hazardous
chemicals. Many sit on the shelf, becoming more dangerous as they age,

or lose their labels, making their ultimate disposal more difficult and costly.






























17

implement but most schools do not have a program in place. Schools can
generate a large amount of waste because of their numerous activities and
large populations. The combinations of lots of activities generate a greater
quantity and variety of pollutants and wastes that, if mismanaged, can be
potentially harmful to human health and the environment.

The Alabama Department of Environment Management (2002)
added some suggested practices to reduce the risks associated with
school laboratories, these are: Inventory the school laboratory and storage
areas, Disposal of all unlabelled, outdated and high-hazard chemicals,
Eliminate the use of high-hazard chemicals, Include a line item in the
school budget for hazardous waste disposal and Investigate curricula that
emphasize micro scale techniques.

All these literatures point to a common imperative that Science
Laboratories in schools generate considerable amount of wastes. Thus,
the need to set up a sustainable waste management system to address
this concern in order to protect the health of their users and preserve the
quality of the environment. This research study provides information for the
bench workers to properly dispose of their laboratory waste and surplus
chemicals charged with the responsibility of sound waste management.
Not only that this should make it easier for a school community to comply
with both legal and moral obligations in managing their waste, it also allow

them to develop a plan of action for emergencies in the school laboratory.
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study which has four components namely; Handling which refers to
handling the waste in the science laboratory, Storage, this indicator refers
to the way the science laboratory operations is storing its waste. For
collection, this indicator refers to the waste collection process in the
science laboratories; and Final disposal, refers to the ways and means in
over-all disposal of the laboratory waste in the science laboratories. The
four components of the waste management practices are the basis for
formulating the intervention scheme which is the output of the study. The
moderating variables are the type of school laboratories. They are Biology
Laboratory and Chemistry Laboratory.

Significance of the Study

The results of the study could be beneficial to the following:

DENR Personnel. Findings of This study could serve as basis for the
DENR officials to look into how the academic laboratory waste are
disposed by the different schools and universities in the city and would see
to it that any manner of disposing such waste adopted by the school may

have harmful effects to the environment.
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Figure 1. Conceptual Framework of the Study
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refers also to a place to be surveyed, having 2 main types:. Biology
Laboratory and Chemistry Laboratory

Higher Education Institutions. This refers to the post secondary
schooling, which is higher education leading to a degree in a specific
profession or discipline.

Enhancement Program. This refers to a list of activities set to be
undertaken in order to improve a current situation. As used in this study, it
refers to a list of proposed activities designed to improve or raise the level
of waste management practices of science laboratories in Higher

Education Institutions in Davao City.



research instrument, data gathering procedure, and statistical treatment of

the data.

Research Design

This study used the descriptive method of research. Walpole. (1999)
stated that this type of research “involves processes or techniques that are
concerned with the collection, organization, presentation, computation, and
interpretation of data thereby giving information, or describing the sample
under study”. This method was deemed appropriate for the study because
the research aimed to determine the éxisting waste management practices
in science laboratories of Higher Education Institutions (HEIs) in Davao
City. Moreover, the appropriateness of this method for the study is
supported by Aquino (1999) who states that “the descriptive method
attempts to “describe systematically a situation or area of interest factually

and accurately”.

Research Subjects
The respondents of the study were senior college students who

were enrolled in laboratory courses. Out of the estimated 3,000 senior









Research Instrument

A validated questionnaire was used in the gathering of data. The
questionnaire was patterned from the Rhode Island University-
Assessment Questionnaire which was used in assessing the status of
waste management practices in science laboratories in that State. The
questionnaire was submitted first to the adviser for comments and
suggestions for refinement. Then a group of experts were asked to validate
the questionnaire namely: Dr. Eugenio S. Guhao, Senior Vice-President for
Academic Affairs and Dean of Graduate School, Professor Ramon M.
Barbon, University Professor | of the Graduate School, University of
Mindanao, Dr. Marciano B. Melchor, Dean of College of Arts and Sciences
of the University of Mindanao, Dr. Gloria P. Gempes, University Professor
Il of the University of Mindanao, and Mr. Martin T. Obrero, MPA,
Supervising Environment Management Specialist I, City Environment and
Natural Office, Davao City. The comments and suggestions of the cited
experts were incorporated in the revised questionnaire. The consolidated
results from the experts validators an average weighted mean of 4.24
which has a descriptive rating of Very Good. This shown in Appendix F.
The Survey Questionnaire is structured into two parts: Part | deals with the

profile of wastes being generated in the science laboratories and Part 1l
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deals with the level of waste management practices measured in terms of

handling, storage, collection and final disposal.

The scoring guide in the analysis of the Profile of waste being

generated are as follows:

1 — Less than 1 kilogram per week

2 — Between 1-2 kilograms per week

3 — Between 2-3 kilograms per week

4 — Between 34 kilograms per week

5 — More than 4 kilograms per week

In Evaluating the Level of Waste Management Practices, The
following scale was used.

Scorces

4.50-5.00

3.50 - 4.49

2.50-3.49

1.50-2.59

1.00-1.49

Level

Very High Level

High

Moderate Level

Low Level

Very Low Level

Interpretation

This indicates that the waste
management practices is
done almost all the time.

This indicates that the waste
management practices is
done most all the time.

This indicates that the waste
management practices is
done sometimes..

This indicates that the waste
management practices is
done occasionally.

This indicates that the waste
management practices is
rarely done.
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Data Gathering Procedure

The researcher observed the following steps in the gathering of
data:

1. Asking permission to conduct the study. The researcher sent
a letter seeking permission from the school heads of the selected HEI's in
Davao City to conduct the study in their respective laboratories using some
of their science students as respondents.

2. Hired two research aides. This was done because the
researcher is working and she could not leave her job to gather data for
her research. The two hired aides were then oriented on the conduct of the
study and how to administer and retrieve the questionnaire.

3. Administration and Retrieval of the Questionnaire. The
researcher handed over the copies of the questionnaire to the hired aides
and sent them to the HEls which were pre-listed for their respective
assignments. They were specifically instructed on the distribution of
questionnaire and oriented the respondent students on how to accomplish
the Questionnaire and then make arrangements as to when they could
come back to retrieve them. The second trip of the aides was to retrieve
the accomplished Questionnaires.

4. Analysis and Interpretation. The gathered data through the

questionnaire were scored, recorded and classified with the guidance of






Chapter 3

PRESENTATION AND ANALYSIS OF FINDINGS

This chapter presents the data gathered for the study, the statistical
analyses made and the corresponding interpretations of the results. The

discussions proceed in the order of the statement of the sub-problems.

Profile of Wastes Being Generated by Science Laboratories
of Higher Education Institutions in Davao City

The results of the survey on the profile of wastes generated by
science laboratories of Higher Education Institutions (HEIs) in Davao City
are presented in Table 2. As shown, science laboratories of HEIs in
Davao City generate an average total of 63.8 kilograms of laboratory
wastes per week. Of this total, 32.8 kilograms come from the biology
laboratory and 31.0 kilograms from the chemistry laboratory.

As to type of wastes being generated, Biodegradable wastes
account for 21.9 kilograms per week, with 12.0 kilograms coming from the
biology laboratory and 9.9 kilograms from the chemistry laboratory. This
quantity is further broken down into: 5.0 kilograms of waste papers; 4.1
kilograms of animal specimens; 4.2 kilograms of plant part specimens; 4.5
kilograms of unsoiled tissue papers; and 4.1 kilograms of other

miscellaneous wastes.












Table 3

Level of Waste Management Practices in Science Laboratories in Terms of
Handling Laboratory Wastes at Source

Biology Chemistry
item Laboratory Laboratory Overall
Mean| DE | Mean | DE | Mean | DE

1. Waste removal at source 3.2 H 3.51 H 3.52 H
2. Waste segregation at source 3.55 H 3.41 M 3.48 M
3. Segregated wastes are place 3.46 M 3.24 M 3.35 M
in color-coded containers : ) :
4 Waste handlers are properly
trained for handling laboratory 3.33 M 3.38 M 3.36 M
wastes
5. Was'te hand]ers use proper 3.39 M 3.32 M 3.36 M
protective equipment

Overall 3.45 M 3.37 M 3.41 M

DE - Descriptive Equivalent




done sometimes. This implies that proper handling of wastes is not

regularly observed in biology laboratories. Data also show that Chemistry
Laboratory obtained an overall mean rating of 3.37, with a descriptive
equivalent of moderate.This means that the practice of handling of wastes
in chemistry laboratories is done only sometimes. This implies that proper
handling of wastes is not regularly observed in the chemistry laboratories.
This further implies that the chemistry laboratory could have been messy
at times.

Narrowing down the analysis to specific items on handling of
laboratory wastes at source, it can be gleaned that waste removal at
source obtained an overall mean rating of 3.52, or High. This means that
the practice of removal oflaboratory wastes at source is done most of the
time. This implies that science laboratories are regularly cleaned of wastes
after using them. By type of laboratory, data show that Biology Laboratory
obtained a mean of 3.52, with a descriptive equivalent of high level. This
means that the practice of waste removal in biology laboratories is done
most of the time. This implies that biology laboratories are regularly
cleaned of wastes after using them. On the other hand, Chemistry
Laboratory obtained a mean rating of 3.51, describe as High. This means
that the practice of waste removal in chemistry laboratories is also done
most of the time. This implies that chemistry laboratories are also regularly

cleaned of wastes after using them.
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On the item of waste segregation at source, the overall mean is 3.48
with a equivalent descriptive of moderate. This means that the practice of
segregation of waste at source in the laboratories is only done sometimes.
This implies that proper segregation of wastes is not regularly observed in
these laboratories. By type of laboratory, the results of analysis show that
Biology Laboratory obtained a mean of 3.55, with a descriptive equivalent
of high. This means that the practice of waste segregation in biology
laboratories is done most of the time. This implies that laboratory wastes in
biology laboratories are regularly segregated properly before placing them
in the storage facility. In the case of the Chemistry Laboratory the mean
obtained is 3.41, rated Moderate level. This means that the practice of
waste segregation in chemistry laboratories is only done sometimes. This
implies that wastes in chemistry laboratories are not regularly segregated
properly before storing them in storage facilities.

Moving on to the item on placing of segregated wastes in color-
coded containers, data show that the overall mean is 3.35, with a
descriptive equivalent of moderate. This means that the practice of
placing segregated wastes in color-coded containers in the laboratories is
only done sometimes. This implies that the use of color-coded containers
for segregated wastes is not regularly observed in these laboratories. By
type of laboratory, the results of analysis show that Biology Laboratory

obtained a mean rating of 3.46 with a descriptive equivalent moderate
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level. This means that the practice of placing segregated wastes in color-

coded containers in the biology laboratories is only done sometimes. This
implies that the use of color-coded containers for segregated wastes is not
regularly observed in the biology laboratories. For the Chemistry
Laboratory, the mean rating obtained is 3.24 or moderate. This means that
the practice of placing segregated wastes in color-coded containers in the
chemistry laboratories is only done sometimes. This implies that the use of
color-coded containers for segregated wastes is not regularly observed in
the chemistry laboratories.

Moving further to the item on waste handlers’ training for handling
wastes, results of analyses show that the overall mean rating is 3.36, or
moderate. This means that the training of waste handlers for handling
wastes was only done sometimes. This implies that the training of waste
handlers was not regularly observed in these laboratories. By type of
laboratory, the results of analysis show that Biology Laboratory obtained a
mean rating of 3.33, with a descriptive equivalent of moderate. This
means that the training of waste handlers for handling wastes was only
done sometimes. This implies that the training of waste handlers was not
regularly observed in the biology laboratories. Chemistry Laboratory, on
the other hand, obtained a mean rating 3.36, or moderate. This means that

the training of waste handlers for handling wastes was only done






Analyzing data by type of laboratory, results show that Biology

Laboratory obtained an overall mean of 3.37, describe as moderate. This
means that the practice of proper storage of laboratory wastes is only done
sometimes. This implies that proper storage of wastes is not regularly
observed in the biology laboratories. In the case of the Chemistry
Laboratory, the obtained mean is 3.34, or moderate. This means that the
practice of proper storage of laboratory wastes is only done sometimes.
This implies that proper storage of wastes is not regularly observed in the
chemistry laboratories.

Going deeper in the analysis of data, results show that on the item of
pre-treatment of smelly or obnoxious wastes before storage, the obtained
mean is 3.33, with a descriptive equivalent of moderate. This means that
the practice of pre-treatment of smelly or obnoxious before storage is only
done sometimes. This implies that pre-treatment of smelly or obnoxious
before storage is not regularly observed in these laboratories. By type of
laboratory, the results of analysis show that Biology Laboratory obtained
a mean rating of 3.33 with a descriptive equivalent of high. This means
that the practice of pre-treatment of smelly or obnoxious wastes before
storage is done only sometimes. This implies that laboratory wastes in
biology laboratories are not regularly pre-treated properly before placing

them in the storage facility.



Table 4

Level of Waste Management Practices in Science Laboratories
in Terms of Storage of Laboratory Wastes

Biology Chemistry
Item Laboratory | Laboratory Overall
Mean| DE | Mean | DE |Mean | DE

1. Smelly or obnoxious wastes
are pre-treated prior to storage 3.33 M 3.33 M 3.33 M
2. Pre-treated wastes are placed
in sealed containers 3.42 M 3.33 M 3.38 M
3. waste containers are stored in
a secured room 3.40 M 3.31 M 3.36 M
4. Storage room area has 3.32 M 3.40 M 3.36 M
adequate space
5. Storage area has adequate
security provisions 3.39 M 3.32 M 3.36 M

Overall 3.37 M 3.34 M 3.36 M
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For the Chemistry Laboratory the mean rating obtained is also 3.33, or
moderate. This means that the practice of pre-treatment of smelly or
obnoxious waste before storage is done only sometimes. This implies that
laboratory wastes in chemistry laboratories are not regularly pre-treated
properly before placing them in the storage facility.

With regards to the item on placing pre-treated wastes in sealed
containers, data show that the overall mean is 3.38, rated as moderate.
This means that the practice of placing pre-treated wastes in sealed
containers is only done sometimes. This implies that placing pre-treated
wastes in sealed containers is not regularly observed in these laboratories.
By type of laboratory, the results of analysis show that Biology Laboratory
obtained a mean of 3.42, with a descriptive equivalent of moderate. This
means that the practice of placing pre-treated wastes in sealed containers
is only done sometimes. This implies that placing pre-treated wastes in
sealed containers is not regularly observed in the biology laboratories. As
far as the Chemistry Laboratory is concerned, the mean rating obtained is
3.33, or moderate. This means that the practice of placing pre-treated
wastes in sealed containers is only done sometimes. This implies that
placing pre-treated wastes in sealed containers is not regularly observed in
the chemistry laboratories. Moving over to the item on storage of waste
containers in a secured room, results of analyses show that the overall

mean is 3.38, rated moderate. This means that the practice of storing
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waste containers in a secured room is only done sometimes. This implies
that storing waste containers in a secured room is not regularly observed
in these laboratories. By type of laboratory, the results show that Biology
Laboratory obtained a mean rating of 3.40, with a descriptive equivalent of
moderate. This means that the practice of storing waste containers in a
secured room is only done sometimes. This implies that storing waste
containers in a secured room is not regularly observed in the biology
laboratories. As for the Chemistry Laboratory, the mean rating obtained is
3.31, or moderate. This means that the practice of storing waste containers
in a secured room is only done sometimes. This implies that storing waste
containers in a secured room is not regularly observed in the chemistry
laboratories.

For the item on adequacy of space of storage room area, the overall
mean rating is 3.36, or moderate. This means that the practice of having
adequate space for storage room area is only done sometimes. This
implies that the storage space for wastes in the laboratories is just barely
adequate. By type of laboratory, the results of analysis show that Biology
Laboratory obtained a mean of 3.32, with a descriptive equivalent of
moderate. This means that the practice of having adequate space for
storage room area is only done sometimes. This implies that the storage
space for wastes in the biology laboratories is just barely adequate.

Chemistry Laboratory, on the other hand, obtained a mean 3.40, rated as



L R

moderate. This means that the practice of having adequate space for

storage room area is only done sometimes. This implies that the storage
space for wastes in the chemistry laboratories is just barely adequate.

Finally, on the item of adequate security provisions for the storage
area, the overall mean rating is 3.36 describe as moderate. This means
that the practice of providing adequate security provisions for the waste
storage area is only done sometimes. This implies that the provision of
security for the waste storage area in the laboratories is just barely
adequate. By type of laboratory, the results of analysis show that Biology
Laboratory obtained a mean of 3.39, with a descriptive equivalent of
moderate. This means that the practice of providing adequate security
provisions for the waste storage area is only done sometimes. This implies
that the provision of security for the waste storage area in the biology
laboratories is just barely adequate. In the case of the Chemistry
Laboratory, the obtained mean is 3.32, rated as moderate. This means that
the practice of providing adequate security provisions for the waste storage
area is only done sometimes. This implies that the provision of security for
the waste storage area in the chemistry laboratories is just barely
adequate.

Collection of Laboratory Wastes. In terms of Handling of
Collection of Laboratory Wastes, the results of data analyses are

presented in Table 5. The results of analysis show that the overall mean















transport vehicle is only done sometimes. This implies that the science

laboratories do not regularly make the storage area of laboratory wastes
accessible to transport vehicle.

By type of laboratory, the results show that Biology Laboratory
obtained a mean rating of 3.16, or moderate. This means that the practice
of making the waste storage area accessible to transport vehicle is only
done sometimes. This implies that the biology laboratories do not regularly
make the storage area of laboratory wastes accessible to transport vehicle.
For the Chemistry Laboratory, the mean rating is 3.17, or moderate. This
means that the practice of making the waste storage area accessible to
transport vehicle is only done sometimes. This implies that the chemistry
laboratories also do not regularly make the storage area of laboratory
wastes accessible to transport vehicle.

Lastly, on the item of proper coordination with CENRO in the
collection of wastes for final disposal, the overall mean is 3.21, with a
descriptive equivalent of moderate. This means that the practice of proper
coordination with CENRO in the collection of wastes for final disposal is
only done sometimes. This implies that the science laboratories do not
regularly coordinate with CENRO in the collection of wastes for final
disposal. By type of laboratory, the results show that Biology Laboratory
obtained a mean of 3.24, or moderate. This means that the practice of

proper coordination with CENRO in the collection of wastes for final
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disposal is only done sometimes. This implies that the biology laboratories
do not regularly coordinate with CENRO in the collection of wastes for final
disposal In the case of the Chemistry Laboratory, the mean obtained is
3.17, or moderate. This means that the practice of proper coordination with
CENRO in the collection of wastes for final disposal is only done
sometimes. This implies that the chemistry laboratories also do not
regularly coordinate with CENRO in the collection of wastes for final
disposal.

Final Disposal of Laboratory Wastes. In terms of storage of final
disposal of laboratory wastes, the results of analyses are presented in
Table 6. As shown, the overall mean for the practice of final disposal of
laboratory wastes is 2.64, with a descriptive equivalent of moderate. This
means that the practice of final disposal of laboratory wastes is only done
sometimes. This implies that the storage area of wastes in the science
laboratories is not regularly emptied of stored laboratory wastes. Analyzing

data by type of laboratory, results show that Biology Laboratory obtained an
overall mean of 2.65, or moderate. This means that the practice of final disposal
of laboratory wastes is only done sometimes. This implies that the storage area
of wastes in the biology laboratories is not regularly emptied of stored laboratory
wastes. For the Chemistry Laboratory, the obtained mean is 2.62, described as
moderate. This means that the practice of final disposal of laboratory wastes is

only done sometimes.



Table 6

Level of Waste Management Practices in Science Laboratories
in Terms of Final Disposal of Laboratory Wastes

Biology

Chemistry

Item Laboratory | Laboratory Overall

Mean| DE [Mean | DE |Mean | DE

1. Through septic vault 2.93 M 2.84 M 2.88 M

2. Through an incineration facility 244 M 2.38 M 2.41 M

3. Through open burning 2.51 M 2.51 M 2.51 M

4.Through burying/composting 2.69 M 2.69 M 2.69 M
5. Through other means other than

the above 2.69 M 2.69 M 2.69 M

Overall 2.65 M 2.62 M 2.64 M










This means that disposal of wastes in the science laboratories through

burying or composting is only done sometimes. This implies that some
types of wastes are buried through other means. By type of laboratories,
Biology Laboratory obtained a mean of 2.69, or moderate. This means that
disposal of wastes in the biology laboratories through burying or
composting is only done sometimes. This implies that some types of
wastes are buried through other means. On the other hand, Chemistry
Laboratory obtained a mean of 2.69, or moderate. This means that
disposal of wastes in the chemistry laboratories through burying or
composting is only done sometimes. This implies that some types of
wastes are buried through other means.

Finally, on the item on disposal of wastes through other means other
than those already enumerated above, the overall mean is 2.69, described
as moderate. This means that disposal of wastes in the science
laboratories through other means is only done sometimes. This implies
that most of the laboratory wastes are disposed through the means earlier
enumerated. Analyzing by type of laboratory, Biology Laboratory got a
mean of 2.69, or moderate. This means that disposal of wastes in the
biology laboratories through other means is only done sometimes. This
implies that most of the laboratory wastes are disposed through the means
earlier enumerated. In the case of the Chemistry Laboratory, the mean

rating is 2.69, or moderate. This means that disposal of wastes in the






Table 7

Summary on the Level of Waste Management Practices in Science

Laboratories
Biology Chemistry
Indicator Laboratory Laboratory Overall

Mean | DE | Mean | DE |Mean| DE

1 Handling of Laboratory Waste at 3.45 M 3.37 M 3.41 |
Source

2. Storage of Laboratory Wastes 3.37 M 3.34 M 3.36 M
3. Collection of Laboratory Wastes 3.21 M 3.14 M 3.18 M
4. Final Disposal of Laboratory Wastes | 2.65 M 2.62 M 2.64 M
Overall Mean 3.17 M 3.12 M 3.15 M







Significant Different in the Level of Waste Management Practices when
analyzed by Biology and Chemical Laboratories

Table 8

Means Probab. .
Indicator - Comp. Value Decision
Chem. Bio. t-value (2—tai|ed) On H,
Lab. Lab

Handling 3.45 3.37 2.69 .008* Reject
Storage 3.37 3.34 1.18 .238 Accept
Collection 3.21 3.14 2.75 .006* Reject
Final Disposal 2.65 2.62 2.63 .009* Reject
Overall 3.17 3.12 3.09 .002* Reject




difference is found to be significant. Therefore, the null hypothesis has to

be rejected. This means, that both laboratories obtained the same rating of
moderate level in their waste management practices, biology laboratory
has a higher level of waste management practice. This implies that
biology laboratory takes care of its wastes more properly compared to
chemistry laboratory.

Moreover, the results of the comparison between the levels of
practice by indicators show that the two laboratories differ significantly in
Handling of Wastes at Source, Collection of Wastes and Final Disposal of
Wastes. The respective computed t-values for these indicators are 2.68 for
Handling, 2.75 for Collection and 2.62 for Final Disposal, with the
corresponding probability values of 0.008, 0.006, and 0.002, respectively.
Since these probability values are all lower than the 0.05 level of
significance, the null hypotheses have to be rejected. This means that in
the case of these indicators, level of waste management practice of
biology laboratory is higher than that of chemistry laboratory, although both
laboratories obtained the same rating of moderate level. All of the
implications cited above also apply in these cases. However, in the case of
the indicator of Storage of Wastes, the two laboratories do not differ
significantly in their level of waste management practice. Data show that
the computed t-value is only 1.182, with the corresponding probability

value of 0.238. This means that although the obtained mean score of
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biology laboratory of 3.37 is higher the obtained mean score of chemistry
laboratory of 3.34, the difference is not big enough to be considered
statistically significant. This implies that both laboratories have more or
less the same level of waste management practices. This implies further
that in this particular indicator, both laboratories have exerted more or less
the same efforts in taking care of their wastes and in the same manner the
findings of this study is conform to the theory of waste management by

Pongracz et al. and to the Agenda 21 theory.

PROPOSED CITY-WIDE PROGRAM FOR THE ENHANCEMENT
OF WASTE MANAGEMENT PRACTICES IN SCIENCE
LABORATORIES OF HIGHER EDUCATION
INSTITUTIONS IN DAVAO CITY

Introduction

Waste management requires implementation of a well-coordinated
and organized set of actions: proper handling at source, proper storage,
proper collection system and proper and proper final disposal. The
overriding objective of all these actions is two-fold: a) To ensure protection
oof public health by removing discarded materials in a timely manner to
prevent the spread of disease, minimize likelihood of fires, and reduce
aesthetic eye-sores; and b) To ensure the protection of the environment by
disposing solid waste in a manner that is environmentally acceptable.

The need for proper waste management in science laboratories of

schools does not need further underscoring. Being one of the most
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important centers of activity for learning, science laboratories teem with
students and teachers undertaking various laboratory activities. As such,
they are potential generators of wastes that can pose a threat to public
health or to the environment. It is therefore imperative that science
laboratories of schools should have an effective and efficient waste
management system to address this potential threat.

This herein proposed Program is designed to enhance the waste
management practices in science laboratories of Higher Education
Institutions (HEIs) in Davao City. The Program is planned for
implementation in the First Semester, AY 2008-09, for a duration of thrée
months.

Situational Analysis

The results of the survey of waste generation show that science
laboratories of HEls in Davao City generates considerable amount of
wastes. This means that there is real need to enhance waste management
practices in these laboratories. The survey on waste management
practices show that all indicators of waste management practices obtained
a mean rating in the moderate level. This implies that there is still much to
be desired in the practice of waste management in the science
laboratories. Another obvious implication is that waste management
practices of the science laboratories still offers a lot of room for

improvement.



Vision

The proposed Program envisions environment-friendly science

laboratories of HEIs in Davao City.
Mission

To formulate and implement an effective and efficient waste

management system in science laboratories of HEIs in Davao City.

Objectives

The primary objective of this Program is to raige the overall level of
waste management practices in the science laboratories of Higher
Education Institutions in Davao City.

Specifically, the scheme aims to:

1. Raise the level of awareness of both teachers and students in
the sciences on the importance of proper waste management
based on the provisions of existing waste management laws;

2. Raise the level of waste management practices in science
laboratories of Higher Education Institutions in Davao City,
especially on final disposal of laboratory wastes; and

3. Enhance the coordination and collaboration between the
Department of Environment and Natural Resources, the

Environmental Management Bureau and the Commission on
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Higher Education on the matter of waste management in

science laboratories of Higher Education Institutions.

Specific Targets
The proposed Program expects to realize the following specific targets:

1. A massive city-wide Information and Education Campaign on
waste management in science laboratories shall have been conducted in
all HEls in Davao City;

2. Heightened awareness on the part of Administrators of HEls,
persons in-charge of science laboratories, science teachers and students
on the importance of proper waste management in science laboratories
shall have been generated,;

3. A seminar-workshop on waste management in science
laboratories, duly attended by representatives of HEls in Davao City, shall
have been conducted;

4. A Framework Plan for waste management in science
laboratories, which could be commonly adopted by HEls in Davao City,
shall have been formulated;

5. A sustained implementation of a waste management plan
shall have been set in place in science laboratories of HEIls in Davao City;

and
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6. A Memorandum of Agreement (MOA) between DENR-CHED
providing for the sustained implementation and monitoring of waste
management practices in science laboratories of HEIs in Davao City shall
have been signed.

Strategies
To attain the objectives and specific targets of the Program, the
researcher recommends the adoption of the following strategies:
1. Forge collaboration between DENR and CHED to address the
concern of waste management in science laboratories of HEls;
2. Enjoin the Administration of the University of Mindanao to take up
the lead role in the whole intervention process;
3. Secure the active support of the tri-media in the IEC on waste
management in science laboratories of schools; and
4. Coordinate with the Administrations of all HEls in Davao City on

the matter of waste management in science laboratories.

Proposed Activities

The activities envisaged in the Progrém are presented in Table 9.
As can be gleaned, the matrix outlines a process towards evolving a
realistic and practical framework plan for waste management that can be

readily adopted and implemented by science laboratories of HElIs.



Table 9

Matrix of Proposed Activities

- . e o e Schedule Cost Key Actors/

Activity Objective Description (Duration) Estimate | Participants
1) Presentation of the To secure decision | Letter of transmittal | One week after | P—-0-— Researcher
Proposed Intervention of the UM and submission of | the start of
Scheme to the UM Administrationto | copy of the Proposed | regular classes,
graduate School, with pursue the Intervention Scheme | 1 Sem., SY
the request that the UM | Intervention 2008-09
take cognizance of it and | Scheme and take (One hour)
take up the lead role in | up lead role in
implementing the implementing it.
Scheme.
2) Decision by UM to To provide legal Official action One week after | P-0- | UM Top
pursue the Intervention basis for presentation of Management
Scheme and Designation | implementing the the Proposed
of a Coordinator for the Project Intervention
Project. Scheme
3) Presentation of the -To secure the Consultation/Dialogue | Soon after the P-0- Project
Project to DENR and support and designation of Coordinator
CHED and enjoin them | cooperation of the Project and
to collaborate with UM | two agencies Coordinator. representatives
on the matter - To forge MOA (Half-day) of DENR and

for the endeavor CHED







Table 9 (Continued)

Matrix of Proposed Activities

7. Conduct of information | To create Written Balance of the P5,000.00 Project
Hissemin-ation of the awareness and communications/ | 2" month up to Coordinator,
planned Seminar- enjoin them to briefings 1% week of 3" assisted by
Workshop in all HEIsin | send month, 1% some UM
Davao City representatives as Sem., AY Faculty
participants 2008-09 members
(Twoweeks)
-To heighten
8. Conduct of the awareness on the Lecture/ 2™ week of 3 | P20.000.00 Project
Seminar-Workshop importance of Workshop/ month, Coordinator,
waste management | Brainstorming/ | 1* Semester, with
in science Formulation of | AY 2008-09 representatives
laboratories Framework Plan (Two days) from DENR
- To formulate a and CHED
framework Plan
for waste
management in
science
laboratories
9. Production of IEC To have materials Electronic 3™ week of 3™ P5,000.00 Project
materials for the conduct of production/ month, Coordinator,
IEC Printing 1* Semester, with support of
AY 2008-09 UM Computer
(One week) Laboratory/
UM Printing

Office

99
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Monitoring and Evaluation

For implementation of the waste management plan to be more
effective, it should be complimented with sustained monitoring and
evaluation. As envisioned in this Intervention Scheme, this task is to be

undertaken by a joint DENR-CHED monitoring team.






3. Is there a significant difference in the level of waste management

practices when analyzed by type of laboratory?

4. On the basis of the results of the study, what intervention scheme
can be designed to enhance the waste management practices of science
laboratories of Higher Education Institutions in Davao City?

The researcher used a descriptive method of research employing a
validated questionnaire as data gathering instrument. This study was
conducted among 300 senior college students enrolled in their laboratory
subjects during the school year 2007-2008. Quota sampling was used in
the selection of the respondents. The statistical tools used were mean and
T-test.

The following were the findings of the study :

1. Science laboratories of HEls in Davao City generate 63.8
kilograms of wastes per week, or the equivalent of 3.2 tons of wastes per
annum, with biology laboratory contributing 32.8 kilograms per week or
1.71 tons per annum and chemistry laboratory contributing 31.0 kilograms
per week or 1.61 tons per annum. On the type of wastes being generated,
biodegradable wastes contribute 21.9 kilograms per week, non-
biodegradable wastes 22.8 kilograms per week and residual wastes 19.1
kilograms per week.

2. The overall mean rating for level of waste management practices

in science laboratories of HEls in Davao City was 3.15 or moderate. The



72

mean rating by laboratory is 3.17 for biology laboratory and 3.12 for
chemistry laboratory. On the indicators of waste management practices,
the mean scores were 3.41 for handling of laboratory wastes at source;
3.36 for storage of laboratory wastes; 3.18 for collection of laboratory
wastes and 2.64 for final disposal of laboratory wastes.

3. Based on the mean rating of waste management practices when
analyzed in terms of biology laboratory and chemistry laboratory showed
that the overall computed t-value was 3.091 with the corresponding
probability value of 0.002 at a = 0.05 level of significance. Therefore, the

null hypothesis for sub-problem 3 was rejected.

Conclusions

Based on the foregoing findings, the following conclusions are
drawn:

1. Science laboratories of Higher Education Institutions in Davao
City generate a moderate amount of wastes annually.

2. The level of waste management practices of the subject science
laboratories is considered moderate.

3. There is significant difference in the waste management practices

of biology and chemistry science laboratories.
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to Conduct the Study
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2007

To: The Head of School

S IR/ MADAM:

This is to request your good office to allow the undersigned, a graduate
student of the University of Mindanao, Davao City, to conduct a study entitled
Waste Management Practices of School Science Laboratories among Higher
Education Institutions: Basis for an Intervention Scheme”.

This research is being conducted in partial fulfillment of the requirements
for the Degree of Master in Environmental Planning at the University of
Mindanao, Bolton St., Davao City.

In view thereof, allow me to conduct a survey for at least twenty (20)
students in your institution through a given form of questionnaires to be fill-up by
them with corresponding rating which will consume for two (2) to three (3)
minutes only.

Hoping for your favorable consideration on this matter.

Very truly yours,

Mit; e S/Perez
esearcher
(MEP Student, Batch 2007)









Appendix C

Questionnaire




QUESTIONNAIRE

General Information:

Name: (Optional)
Name of School/College/University:

Part I. Profile of Wastes Being Generated

Please assess the rate of waste generation in your science laboratory by
checking the appropriate using the following Rating Scale as your guide:

Rating Scale

1 - Less than 1 kilogram per week

2 — Between 1-2 kilograms per week
3 — Between 2-3 kilograms per week
4 — Between 3-4 kilograms per week
5 —More than 4 kilograms per week

Biology Laboratory Chemistry
A. Biodegradable Wastes Laboratory
1/2)3(4[5]|1(2(3[4]5s

1. Waste papers

2. Animal specimens

3. Plant part specimens

4. Unsoiled tissue papers

5. Other miscellaneous wastes

B. Non-biodegradable Wastes
1. Broken glasses (all kinds)
2. Microscopic slides & cover
slips
3. Disposable gloves & masks
4. All kinds of sharp objects)
5. Plastics (all kinds)
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C. Residual Wastes

Biology Laboratory Chemistry
Laboratory
123 |4|5[1]|2]3|4]|5

1. Aerosol cans, gas cylinders, etc.

2. Discarded batteries

materials

3. Hazardous & flammable

cultures, etc)

4. Microbiological wastes
(i. e. culture media, broth

hazardous materials

etc.)

5. Liquid wastes classified as non-

(i. e. water soluble indicators,

guide:

Part II. Level of Waste Management Practices

Please assess the level of waste management practices in your science
laboratory by checking the appropriate using the following Rating Scale as your

Rating Scale

Numerical Descriptive
Score Equivalent

Verbal Description

5 Very High Level practice cited in the item is done almost all the

This indicates that the waste management

time.

4 High practice cited in the item is done most of the

This indicates that the waste management

time.

3 Moderate Level practice cited in the item is only done

This indicates that the waste management

sometimes.

2 Low Level practice cited in the item is done only

This indicates that the waste management

occasionally.

1 Very Low Level

This indicates that the waste management
practice cited in the item is rarely done.
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A. Handling of Laboratory Wastes Biology Laboratory f;i;?;:;yy
at Source 1[2[3]4]5 2345
1. Waste removal at source
2. Waste segregation at source
3. Segregated wastes are place in
color-coded containers
4.Waste handlers are properly
trained for handling laboratory
Wastes
5. Waste handlers use proper
protective equipment
Biology Laboratory Chemistry
B. Storage of Laboratory Wastes Laboratory
1|12 (3|45 213]14]5

1. Smelly or obnoxious wastes are
pre-treated prior to storage

2. Pre-treated wastes are placed in
sealed containers

3. waste containers are stored in a
secured room

4. Storage room area has adequate
space

5. Storage area has adequate
security provisions

C. Collection of Laboratory Wastes

1. Collection of wastes at source
uses proper equipment

2. Collection of wastes at source
observes prescribed proper
Procedure

3. Transport vehicle to final
disposal
is provided with protective
cover

4. Waste storage area is accessible
to transport vehicle

5. Collection of wastes for final
disposal is properly coordinated
with CENRO
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Appendix D

Letter to Validators







September 08, 2007

Prof. Ramon M. Barbon, MEP
University Professor I
University of Mindanao

Davao City

Dear Prof. Barbon:

Pursuant to the standard practice of the University of Mindanao Graduate School to let
the members of the Thesis Committee validate the data-gathering instrument of the
researcher, May I respectfully request you to please validate the herein Questionnaire.

This research instrument is intended to gather data for the undersigned's masteral thesis
entitled “ Waste Management Practices of Science Laboratories among Higher
Education Institutions in Davao City : Basis for an Intervention Scheme “, a partial
requirement for the degree of Master in Environmental Planning,

For your ready reference, attached is a copy of my research problem as well as the
validation sheet to guide you in your validation of my questionnaire.

Thank you for your kind support.
Very respectfully yours,

MIT@&E . PEREZ
(MEP Student, Batch 2007)
Researcher
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September 08, 2007

For: Martin T. Obrero, MPA
Supervising Environment Management
Specialist II, City Environment and
Natural Resources Office, Davao City

Dear Sir:

Pursuant to the standard practice of the University of Mindanao Graduate School to let
the expert of specialization to validate the data-gathering instrument of the researcher,
May I respectfully request you to please validate the herein Questionnaire.

This research instrument is intended to gather data for the undersigned's masteral thesis
entitled “ Waste Management Practices of Science Laboratories among Higher
Education Institutions in Davao City : Basis for an Intervention Scheme ¥, a partial
requirement for the degree of Master in Environmental Planning.

For your ready reference, attached is a copy of my research problem as well as the
validation sheet to guide you in your validation of my questionnaire.

Thank you for your kind support.

Very respectfully yours,

MI fl%REz

(MEP Student, Batch 2007)
Researcher



Appendix E

Accomplished Sheets







Please check the most appropriate box according to your evaluation of the nerein

‘Validation Sheet for Questionnaire

Questionnaire: (5 - Excellent; 4 - Very good; 3 - Good; 2 - Fair; 1 -Poor)

wn

\ *
Comments and suggestions: 7&0 1 {ff/' f_?@ad

Clarity of Test Directions and Items

(the vocabulary level, language structure and
conceptual level of questions suit to the level of
respondents. The instructions and items are written
in clear and understandable manner.)

Presentation / Organization of Topics

(The items are presented and organized in
logical manner.)

A}

Suitability of Items
(The items appropriately represent the substance of

the research. The questions are designed to
determine the conditions, knowledge, perceptions
and attitudes that are supposed to be measured.)

Adequateness of Content per Category
(The items adequately represent the coverage of

the research. The number of questions per area is
representative enough of all the questions needed

per category.)

Attainment of Purpose
(The instrument as a whole fulfills the objectives

for which it was constructed.)

Appropriateness of Rating Scale and Evaluation
(The scale adopted is appropriate for the items.)

-Objectivity of Items

(Each item question requires only one specific
answer and no aspect of the questionnaire
suggests bias on the part of the researcher.)
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Please check the most appropriate box according to your evaluation of the herein

Validation Sheet for Questionnaire

Questionnaire: (5 - Excellent; 4 - Very good; 3 - Good; 2 - Fair; 1 -Poor)
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Comments and suggestions:

Clarity of Test Directions and Items

(the vocabulary level, language structure and
conceptual level of questions suit to the level of
respondents. The instructions and items are written
in clear and understandable manner.)

Presentation / Organization of Topics

(The items are presented and organized in
logical manner.)

Suitability of Items

(The items appropriately represent the substance of
the research. The questions are designed to
determine the conditions, knowledge, perceptions
and attitudes that are supposed to be measured.)

Adequateness of Content per Category

(The items adequately represent the coverage of
the research. The number of questions per area is
representative enough of all the questions needed

per category.)

Attéimnent of Purpose
(The instrument as a whole fulfills the objectives

for which it was constructed.)

Appropriateness of Rating Scale and Evaluation

(The scalé adopted is appropriate for the items.)

Obj eci:ivi}y of Items

(Each item question requires only one specific
answer and no aspect of the questionnaire
suggests bias on the part of the researcher.)
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Please check the most
Questionnaire: (5 - Excellent; 4

(O8]

Comments and suggestions:

Validation Sheet for Questionnaire

. Clarity of Test Directions and Items

(the vocabulary level, language structure and
conceptual level of questions suit to the level of
respondents. The instructions and items are written
in clear and understandable manner.)

Presentation / Organization of Topics
(The items are presented and organized in
logical manner.)

. Suitability. of Items

(The items appropriately represent the substance of
the research. The questions are designed to
determine the conditions, knowledge, perceptions
and attitudes that are supposed to be measured.)

Adequateness of Content per Category

(The items adequately represent the coverage of
the research. The number of questions per area is
representative enough of all the questions needed

per category.) .

. Attainment of Purpose

(The instrument as a whole fulfills the objectives
for which it was constructed.)

Appropriateness of Rating Scale and Evaluation
(The scale adopted is appropriate for the items.)

Objectivity of Items

(Each item question requires only one specific
answer and no aspect of the questionnaire
suggests bias on the part of the researcher.)
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appropriate box according to your evaluation of the herein
- Very good; 3 - Good; 2 - Fair; 1 -Poor)
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