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A NOTE FROM THE DIRECTOR . . . .

(/

Dear Learner,

Greetings from the Academic Department of National Institute of Open Schooling. It
Is a matter of pleasure for us that you have chosen the subject of Environmental Science
for your Senior Secondary programme. This subject has a lot of scope for professional
development and you may like to explore a career in this area.

It has been our endeavour to design the curriculum in such a way that it is relevant
to every day situation in our life. The purpose of teaching Environmental Science is
not only to acquaint you with theoretical knowledge but also to develop practical
skills. This is an expected outcome of this endeavour. There is enough scope for
developing experiments in different ways so as to bring out the creativity inherent in
each one of you.

Experimental studies that are designed for you will help you to understand the various
positive and negative forces working on our environment. Each one of us including
you plays a vital role in influencing a change in our environment. You can become a
promising conservationist of nature—a common wealth of the entire humanity.

Hope you will make the best use of this practical manual that can play a vital role in
Nature’s conservation.

Wishing you all the best

(Kuldeep Agarwal)
Director (Academic)

\\
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A WORD WITH YOU. . .. }

s

Congratulations on selecting a subject for study with immense topical value!
Environment is the storehouse of all resources that we need for our survival and well
being. But its deterioration due to the impact of human activities is now a global
concern.

It is vital to protect our environment for our future generations and also for ourselves
for a clean and safe environment enables us to lead healthy and productive lives.

With these objectives in mind, the curriculum for practicals in Environmental Science
has been devised while practical exercises will give you hands-on experience, this manual
will help you carry out the exercises.

There are 17 exercises, which include 7 Field Studies, 4 laboratory exercises and
6 creative exercises. Out of these you are required to carry out any 3 field studies,
4 laboratory exercises and 2 creative exercises, In all you will do
9 exercises. All 17 have been outlined in the manual for your guidance.
Follow them and keep in mind the precautions while you work them out.

Hope you enjoy doing these exercises. In case you need help, seek help from your teacher
or write to us.

Good luck and wish you success now and future.

(N it
\%u
(Neelam Gupta)
Course Coordinator

ﬁ
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ENVIORNMENTAL SCIENCE

Introduction

Practicals are an integral part of understanding and learning a
particular subject. For the course in Environmental Science, practicals
include field studies, laboratory exercises (analysis), and creative
activities. These exercises are not only relevant to get a better
understanding of environment but also provide hands-on experience at
devising methods for preventing environmental degradation.

OBJECTIVES

* Appreciate the interrelationship between living and non-living
components of our environment;

®* Understand the impact of human activities on the local
environment;

® Understand biodiversity and interdependence of plants and
animals and their relationship with the environment;

® Understand pollution and its harmful effect on the environment
and devise strategies for reducing pollution;

* Redlize the importance of energy and relevance of energy audit
for the conservation of energy;

® Learn about assessing the quality of air, water and soil.
THE FORMAT OFTHISMANUAL
The exercises presented in this manual are in the form of self-

instructional material. Each exercise in the manual has the
following format.

Enviornmental SciencePractical

Notes
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ENIOR SECONDRY COURSE

. Aim . It defines the scope of the exercise.

Introduction . It describesthe purpose and relevance
of the exercise.

Objectives :  Theobjectivesgiveyou anideaof what
is to be learnt from the exercise.

. What you should know : It highlights the concepts and back-

ground knowledge pertaining to
each specific exercise. You should
familiarize yourself with the relevant
concepts and information for
doing the exercise successfully.

Materials . Isalist of various materials, appara-
tus etc. required to carry out the
exercise.

Method . It includes the steps to perform the

exercise in a sequential manner.

Precautions . The relevant precautions to be taken
in carrying out the exercises are
listed. Specific precautions if any,
arelisted alongwith the relevant step
of the exercise.

Observations/Results  : A detailed format of recording
observations is provided. Draw
diagrams, wherever necessary.

Conclusions/Discussion/ :  Justify the relationship between the

Inter pretation aim of the exercise, the principle
underlying it and the results
obtained.

HOW TO USE THISMANUAL

a Read the aim of the exercise carefully. Try to understand what is
required to be done.

b. Assemble all materials to carry out the exercise.

c. Carefully read the methodology given in the procedure and the
step by step instructions.
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d.

Try noting down the observations then and there instead of doing
it later. Draw the diagrams as you actually see them. Maintain a
neat and completed record book. It carries 3 marks.

Apart from the general precautions to be taken while
working in a laboratory, also follow the precautions given ei-
ther at the end or in between the instruction steps for each
practical. Do not avoid these precautions if you want better
results as they are very specific for the particular
experiment.

Do not forget to carry your manual with you when you go for the
practical work.

Once again the stepsinvolved in performing a practical are listed below
in the chart to help you do the practicals.

Read ingtructionscarefully Follow each step Make observations

Write precautions, discussion and your comments.

Notedown all observations

Transfer observations in
Record Book

SAFETY IN THE LABORATORY
(DO’S AND DON'TS)

Be well aware of the exercise you are going to perform in the
laboratory.

Use clean, instruments, glassware, and equipment. Replace them
after completion of the exercise.

Handle microscope and other delicate instruments gently and
properly. Be at least 5 inches away from the edge of the table to
avoid knocking it off accidently.

Enviornmental SciencePractical

Notes
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SENIOR SECONDRY COURSE

Iv. Do not throw any broken glasswareinthesink. It should bethrown
in the dustbin.

V. Never eat in the laboratory to avoid infection.

3. MAINTENANCE OF RECORD BOOK

We hope you will follow the instructions listed in each exercise while
performing it and record your observations in your notebook. You may
use the following style for writing the exercise in your record book.

Aim of the exercise.

Materials required.
* Method or procedure followed.
® Observations made

® Record/tabulate your observations draw diagram wherever
necessary.

® Conclusions / Discussion / Interpretation.

® Precautions taken during experimentation.
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Notes

EXERCISE-1

AIM : STUDY OFASMPLEECOSYSTEM (SUGGESTED HABITATS:
POND, RIVER, ESTUARINE, GRASSLAND, FOREST AND
DESERT) AND DESCRIPTION OF THE BIOTIC AND
ABIOTIC COMPONENTSOF THE ECOSYSTEM.

Anecosysemisasdf sustaining and self regulating syseminwhichliving organisms
interact with each other and with their environment. A pondisagood exampleof an
aqueatic ecosystem. Thestudy of pond ecosystem isavery s mplemeansto under-
stand how variousorganismsarerelated to each other and their interdependence.

OBJECTIVES
After performing thisexercise, youwill ableto:

® acquiretheskill of making detailed observations of any eco-system and
specialy the pond ecosystem;
® identify and classify thebiotic and abiotic components of the ecosystem;

® study theeffectsof abiotic (physical) components on the biotic(living)
components;

® identify andlist thevariousplantsand animasthat liveinthe pond.

MATERIAL REQUIRED

(i) Secchidisc (vi)  Microscope

(if) pH paper (vii) Side

(i) Universd indicator (viii) Coverdips

(iv) Longthread (ix)  Long stick with hook

(v) Digital pH meter of penciltype  (x)  Pencil and paper
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Fig. 1.1 Secchi disc Fig. 1.2 Digital pH meter of Pencil type

METHOD
| Tostudy physical componentsof apond

Thephysical or abiotic componentsincludestemperature, light intensity,
pH of water, dissolved gases (oxygen and carbon dioxide).

To study pH value of water.

Collect water from the pond at midday when the sunin bright and rate of
photosynthesisof agquatic plantsat itsmaximum.

Dividethe sampleinto two parts. Put one part of thesamplein adark place
inaclosed container for 24 hours. From the other part, take 2 mL of water
inatest tube. Add few dropsof universal indicator. Match the colour de-
veloped inthetest tube with the chart pasted on the indicator bottle and
noteitspH value.

Fromthe samplekept inadark placefor 24 hours, take2 mL of water and
find and record its pH val ue, comparethe two observations.

Il To study thebiotic component of thepond

Pick up the plantsand animal s present near the margin of the pond by hand
(youmay use hand gloves) and put them in the polythene bags. Bring them
to thelaboratory. Use microscope whenever necessary.

Collect the submerged plantswith the help of along stick with hooked tip.
Draw diagramsof al the organismsyou collect from the pond.

Coallect the plankton (algae, protozoansetc.) by collecting water inwide

mouthed bottles. Put one drop of water on adide under microscope. Draw
diagramsof asmany kindsof organismsyou observed under themicro-
scope, aspossible.

Arrangethem as phytoplankton and zooplankton.




ENVIORNMENTAL SCIENCE _ , ,
Enviornmental SciencePractical

OBSERVATIONS

() RecordthepH valuesof two water samples.

. - t
Record the various bi otic components. Group them as producers and consumers Notes

asshown under:
A. Producersaregreen plants. They may bearranged as—
(i) Phytoplankton

(i) Freefloating
(iif) Anchored/ submerged
(iv) Rooted floating
B. Consumersareanimals. They may bearranged as—
(1) Primary consumers . Zooplanktons, molluscsandinsects,
(i) Secondary consumers . Smadl fish, insectsand frog,

Record your observations and draw diagrams of plants and animalsyou have
collected and identified. Seek help from relevant |essonsin your despatch.

DISCUSSION

® Ponds serve as good examples of fresh water ecosystem. A pond
exhibitsasalf-sustaining and sel f-regulating system. A pond isan aguatic
ecosystem where both plants and animals live and interact with the
environment,that is water to create a special physico-chemical
environment which you will appreciate when you make a study of the
biotic and abiotic components.

® A pond can be man-made or artificia and natural. A pond may be
temporary, that isit may dry up at certaintimesof theyear or may remain
filledwithwater dl thetime.
PRECAUTIONS

1. For collecting the samples, do not enter the pond evenif you happentobea
swimmer. Collect samplesfrom the margins of the pond. Be careful of the
dippery mud at themargin of the pond.

Take help of theteacher while collecting the plantsand animals.
Observethea gae and other organismsunder the microscope.

FOR THE TEACHER

* Peasehdplearnersidentify and classfy organismsinto variouscategories
mentioned under observations.
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EXERCISE -2

AlM : STUDY OF EFFECTS OF HUMAN INTERACTION WITH
NATURAL ENVIRONMENT.

The continuing degradation of the environment dueto human activitiesisof seri-
ous concern. We draw material for our survival from the environment. But
overexploitation of environmental resources has not only caused alarming
resource depl etion but a so has had an adverse effect on the environment per se.
Thisexercisewill help you become aware of the enormity of environmental
problems created by human activities.

OBJECTIVES

After performing thisexercise, you will beableto:
® pecomeawareof environmental deterioration dueto human activities;

® beabletothink of strategiesfor reducing or reversing theadverseimpacts.

MATERIAL REQUIRED

()  Microscope (V) Net
(i) PolytheneBag (vi) Notebook
(i) Long stick with hookedtip (vii) Penfor making notes

(iv) Collecting bottles

METHODS
Different stepsin carryingout aproject:
® |dentifyingthetheme.

® Chooseany topicfromthegivenlist or any other but relevant to theissue of

impact of humaninteractionwith environment. You may discusswith friends
and teacher and then select.
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Planning and execution.

Set atimeframe.

Collect data. Recordiit.
Arrangedataintherelevant sequence.

o WD

Write project report. Includeinthe project report thefollowing:
(i) Introduction: Introducethetopic anditsrelevance.
(if) Objectives: Aimsof the project.

(iMaterial required: Notebook, pen for making notes, microphone and
taperecorder (optional), binocular (optiona), polythenebags, collecting
bottles, net.

(iv)Methods. Description of work area, communication with people,
experiment if required, technique used if any, samples for collection,
photograph if possible.

Suggested topicsfor the project. You need to choose one out of these
® Impact onapond or river.
® Settlement habitation by thesideof adrain.
* Effect onland use—deforestation
® Survey of deforested areas.

® Effect onwater table (and comparewith historical valuesfrom past records/
or throughinternet.)

® Survey of solid wastedisposal Site.
Finding out theextent of awarenessregarding humanimpact on environment change.

OBSERVATIONS

(i) Theactual datacollected may be presented in atabulated form or narrative
formor graphs. Nointerpretationisrequired.

ANALYSISAND RESULTS

Thefindingsareto beinterpreted which shall includesreasonsfor degradation.
Mention developmental activitiesrespons blefor the degradation.

DISCUSSION

® Your interpretation of your observations may be compared to similar
studiesavailablein newspapers or magazinesor books.

Enviornmental SciencePractical

Notes
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® Giveyour independent opinion regarding extent of damageto environment
and suggestionsfor reducing the damage and possibility of restoring the
environment if any.
CONCLUSION

® You may suggest improvement and ‘do’s and dont’s for reducing and
reversing adverseeffectsof human activitieson their environment.

® Peaseremember that itisnecessary to submit project intime.

PRECAUTIONS

1. Trytovistdamaged sitesduring theday andingroups.

2. Take profuse notes which shall come handy when preparing the project
report.

FOR THE TEACHER

® Helpand guidethe student in selecting the project and writing the project
report.
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AlM :

EXERCISE-3

SURVEY OF VEGETATION, BIRDS, INSECTSAND OTHER
ANIMALSINANAREA.

We, the human beings share our living space with awide variety of plantsand
animals. All of them contribute towards making our environment healthy and
enjoyable. Itisimportant to learn about them asthey are our valuable companions.

OBJECTIVES
After performing thisexercise, you will beableto:

appreciatebio-diversity;

identify someplants, birds, insectsand animals.

MATERIAL REQUIRED

(i) Pencil/Pen (iii)  Netsfor collectinginsects
(i) Notebook (iv) Sheetsfor pressing plants
METHOD

Observecommon plants, birds, insectsand other anima sasyouwak around
to go somewhere or your place of work. You may even specialy visit a
park / forest/ hill / pondinyour neighborhood for thispurpose. Preparea
file and scrap book with photographs/ pictures/ drawings/ pressed or
collected specimens of atleast 3 plants (herbs, shrubs, trees), 3 birds,
3 insects and 3 other animals. You may record your observationsin a
format assuggest below or in any other way that you wish to observations.

Enviornmental SciencePractical

2

7

Notes




Envior nmental SciencePr actical B ONDRY COURSE

Notes

urbs) (Rose Push)
3 Plants

(Rabbit) (Dog) (Cat)
3 Animals

(Mit) (Cockroach)
3 Insects

e ,... .... T
3Birds
Fig.: 2.1 Pictures of some common hirds, plants, insects and animals

(Pigeon)

OBSERVATION

Name:

(i) Local Name/EnglishName:

(i) ScientificName:

Timeand Dateof Observation :

Place of Observation :

Colour :
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Special Featur effeatures:

3. 4,

Differencein maleand femaleexter nal structureand behavior:

Incaseof plants, apart from namesof place, timeand date of observation mention
whether herb, shrub or tree or climber. For flowering plantsyou may even record
the season of bloom and formation of fruits. Also record if the plantisan annual,
biennia or perennidl.

Any Other :

Picturesmay beadded :

Vegetation — A crop plant, acommon herb, rose bush, money plant (or
any climber), any tree.

Birds — Sparrow, paraheep, pigeon or dove, bulbul, sunbird.

I nsects — Cockroach, housefly, mosquito, grasshopper, butterfly/
moth.

Animals — Cow, dog, cat, rabbit etc.

DISCUSSION

® Picturesof somecommon plants, animals, birds, and insectsaregiven here
for youtorecognizethemin nature.

* Mentionwhereyou observed these plantsand anima sand what waswesather
likeonthosedays.

* Youmay includetheutilization (useful) aspectsof plant/animal listed by you
if any.
® Behavior/ nesting etc. may be studied and reported in case of birds.

® |fyourligt of insectsincludesthose of economicimportance, makespecific
mention.

PRECAUTIONS

1. Do not disturb the birds so that they do not fly away and you can observe
themwadll.

Enviornmental SciencePractical

2

7

Notes
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2. You may wear gloves if you wish to handle the plant or insect for close
observation.

FOR THE TEACHER

* |f alearner viewsan uncommon plant, insect or bird, helpinidentification.

® Hepinappreciating biodiversty.
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Notes

EXERCISE-4

AIM : CHOOSE FIVE COMMON SPECIES OF TREES/ PLANTS
FROM YOUR NEIGHBORHOODAND LIST THEIR COMMON
NAMES. DESCRIBE EACH PLANT INTERMSOFITSHEIGHT
AND LEAVES.

Pantscongtitute one of themost obvious componentsof our environment. Different
typesof plantsare seenin our surrounding such astrees- large plantswith stout
trunksthat stand fredly, shrubs-bushy plantsof medium height with branching close
to the base and herbs- small plants with soft stems, usually found in a specific
season. Eveninahighly built up areaonecanfindtiny plantsintheform of mosses,
grass and other small weeds. Ornamental and other potted plants can even be
foundindoors. Study of these plants/treeshel psusin understanding the biodiversity
in plant kingdom and in appreciating itssignificance.

OBJECTIVES

After performing thisexercise, you will beableto:
* eanlistvariousplantsavailableintheares;
® point out theimportant features of the plantsof thearea;

® identify each plant on the bases of its height, the shape of stem and the
shapeof leaves,

® gppreciateplant biodiversty.

WHAT YOU SHOULD KNOW
Thedistinction between the herbs, the shrubsand thetrees.
Thetechniques of measuring the height of thetrees.

The common names of the most common trees of the area.

A WD P

Thetracing technique: Put aleaf under awhite sheet of paper or asheet inyour
notebook. Hold itin placeasshowninfig. 4.1
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Fig. 4.1 Taking an impression of a leaf

Hold you pencil tip sidewaysand rub it on the portion of the paper having theleaf
below it. (Remember to take soft pencil for thispurpose)

Theselinesontheleavesare called veins. Observethevenation. It may beparallel
or reticulate (optiond).

MATERIAL REQUIRED

(i) Copy (iv) Clinometer
(i) Pendl (v) Tracing paper.
(iii) Rubber

@/ puper clip

Fig. 4.2 Clinometer graph

HOW TO PROCEED

() Selectanareasuitablefor your field work. It may beyour school campusor
your locdity or any other placeinhabited by agood number of plants.
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(i) Select any oneplant. Writeitscommon name.
(i) Observethepartsof theplant carefully.
(iv) Takealeaf print and aprint of itsbark.

(v) Messuretheheight of the plant. For measuring the height of atall treeyou can
useany oneof thefollowing methods.

Method |
()  Measureangle of elevation (q) of the top of the tree with the help of a
clinometer.

(1)  Measurethebaselinedistance (d) of thetree (i.e. thedistance of thetree
from the point of observation of angle of elevation of thetop of thetree).

(i)  Caculatetheheight of thetreeusingtheformula:
Height of thetree=d tan

For example, suppose you have measured the baseline distance of 60 metersand
theangleof elevation of thetop of thetreeis34°. Then,

Height of thetree=60 tan 34°
=60 0.67
=40.2m
(iv)  Select four more plant species and note down the observations in the
gmilar manner.
Method I

() Inthismethod you do not need aclinometer. But you need help of afriend
or any other person who isof the sameheight asyours.

(i) Askhimto stand very closetothe base of thetree.
(iif) Youshould stand at sufficiently largedistancefromthetree.

(iv) Holdascae ruler vertically insuch amanner that thezero of thescale/ruler
falsinthelinejoining your eyeandfoot of your friend.

(v) Notetheruler marking fallinginthelinejoining thehead of your friend and
your eye.

(vi) Notetheruler markingfalinginthelinejoiningthetop of thetreeand your
eye.

(vii) Now, you can cal culatethe height of thetreeusing thefollowing formula

Friend sheight x ruler marking for thetree—top
Ruler marking for thefriend'sheight — top

Treeheight =

Enviornmental SciencePractical

Notes
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(viii)Select four more plant species and note down the observationsin the
\ smilar manner.

=== ~ors— OBSERVATIONS

(i) Observe the fully grown leaves and note their shapes, sizes, colours and
margins.

(i) Preparealeaf-print and thelesf outline.

(iii) Describethetree-trunk for itscolour, thicknessand surfacetexture.

(iv) Takeaprint of itsbark.

(v) Isthereany flower/fruit onthetree?

(vi) Isthereany thornor crucial root visibleonthetree?

(vii) If thetreeisinyour home, you may find out how many yearsago it wasplanted.

(viif) Additional information may a so berecorded. For example-

® |sthereany insect or other organism onthetree?

® |sthereany bird-nest onthetree?

® Draw apictureof thetree.

(iX) Record theaboveinformation on separate sheetsfor each plant/tree.
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DISCUSSION
® Mention perennial natureof trees. /'

* Commentonthevariety. Notes

* Comment on evergreentreesand thosewherethereislesf fall inacertain
Season.

® Mentionusefulnessof trees.

SPECIAL NOTE

® Observethetreeswhen you have enough time so that you may enjoy this
activity.
® Youmay carry out thisexercisewithyour friends. It will beenjoyable.

FOR THE TEACHER

* May helpthelearner in measuring the height of the plant either with the
clinometer or otherwise.




Envior nmental SciencePr actical

Notes

ENIOR SECONDRY COURSE

EXERCISE-5

AIM : DESCRIBE THE ENVIRONMENTAL PROBLEM OF YOUR
LOCALITY AND SUGGEST AREMEDY.

Environmental problemsdiffer from oneareato another. Problemsof pollution may
beintheform of air pollution, water pollution or noise pollution. Garbage accumu-
lation, soil erosion, lossof biodiversity are someother environmental problemsthat
have reached an enormous proportion and need to belooked into find solutions.

OBJECTIVES
After performing thisexercise, you will beableto:

® identify specific environmental problems associated with a particular
locdlity;

® |ocate the cause of the environmental problem of a locality as an
environmentdis;

® suggest remedieswhich may bessimpleand lessexpensive,

® describetheharmful effectsof theexisting environmental problems.

WHAT YOU SHOULD KNOW

1. You should be able to identify the major environmental problem of your
locality. Someenvironmenta problemsare mentioned bel ow. Oneof them may
beaproblem of your locality or it may be one not mentioned here.

a.Noiseand air pollution

® |ncaseyou livein acrowded urban area, you are certain to face air
pollution and noisepollution.

b. Problemsof drinkingwater and sanitation

® Ifyouliveinrura areas, youmay facethecrisisof clean drinking water and
problemsof smokefrom burning coal asalso sanitary problems.

® Insemi-urban highly populated s um areas, one might face the scarcity of
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clean drinking water and open drainswith sewage disposal problem and
other sanitary problems.

c. Soil erosion and landdlide

* Inhilly areasonefacesthe problem of drinking water aswell ascutting of

treesleading to soil erosion, making the mountainsexposed and vulnerable
tolanddides.

d. Garbageaccumulation

® Cancreateprobleminthecities, which can bedealt with by converting the
garbageinto manure.

MATERIAL REQUIRED

(i) Yourrequirement will depend uponthetypeof problemyou arehandling.
(i) Notebook and penwill berequired.

METHOD

® Airpollution by dust and fuel smoke can be dealt with by contacting the
authoritieswho areauthorized to take stepsto control it. Likefor example,
if the soil isdug by water, electricity, telephone or sewage departments
creating dust problems, they can be asked to repair the dug up roads.

® Noisepallution can be controlled by contacting the appropriate authorities.
* Smilarly industria pollution can be handled by contacting theauthorities.

® Cleandrinking water must be made availableto people, you may forman
association andinformthe authoritiesor bringit totheir notice.

® Cuitting of treesinthehillsmust be prevented and you must play your rolein
educating the peoplefor the same. Treesmay be used for various purposes
but then | ot of treesmust be planted onacommercia scaleto hold the soil
inplaceonthehills.

® Accumulation of garbageinyour locaity might creste health problems. You
may make agroup and help to separate out the biodegradabl e garbage and
compost it to make manurewhich can be used in gardensand parks.
OBSERVATIONS

() Makeadetaledlist of theenvironmental problemsof your locality.

(i) Findthemainor primary environmenta problem and itscause.

Enviornmental SciencePractical
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(iif) Find out the names of peoplewho can be contacted to rectify the problem.

(iv) Formawelfareassociation or in casethereis already one, forcethemtotake
stepsto check theenvironmental problem.

(v) Educateyour neighbour inyour locality to collect the biodegradable garbage
and convert it by vermicompost method into compost or manure. The manure
can besoldtoindividuasfor their kitchen gardens or may be usedinthecom-
munity parksand gardens.

DISCUSSION

® Discusswith respect to the sourcef cause of the problem, itsharmful impact
and how it can betackled to prevent further degradation.

PRECAUTIONS

1. Takehelp of your teacher inlocating or identifying thereal environmental
problem.

2. You should know your limitation and not annoy anyonein order to solveyour
environmental problem.

FOR THE TEACHER

® Teacher may explain to thelearner the environmental problem and its
effectson the health of peoplein the neighbourhood.

® Teacher should suggest to thelearner, how he/she should go about to solve
the problem, and who all can he/she contact for such problem.
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EXERCISE-6

AIM : IDENTIFYING THE SOURCES OF POLLUTION IN WATER
OBTAINED FROM DIFFERENT SOURCES.

Water pollutionisdefined asthe presence of someforeign, organic, inorganic or
biologicd substancesinthewater that degradethe qudity of water and makewater
unfit for varioususes. Visit different water bodiesin your village/locality, describe
their usesand sourcesof water pollution.

OBJECTIVES
After performing thisexercise, youwill beableto:
® know about varioussourcesof freshwater;
® becomeawareof about various sourceswhich pollute water bodies,
® suggest methodsthat can be employed to check such pollution;
* gspreadthemessageinthelocality to check pollution of thewater body.

WHAT YOU SHOULD KNOW

1. Mostof thesolid and liquid waste, today, are disposed off into rivers, ponds
and lakes.

2. Pollutantsfoundinwater are—
(i) Domestic sewage containing human wastefrom kitchensand toilets.

(if) Industria dischargesoften contain alkalisor acidsand organicswith toxic
heavy metdls.

(iii) Organic pallutantsfrom dairy farms, daughter houses, breweries, tanneries
and paper mills.

MATERIAL REQUIRED

(i) Notebook (i) Pen/pencil
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METHOD

() Youmay visitany river or lake or pondinyour locality and record themain
causesof itspollution.

(i) Check whether itisaflowing river with adequate water or ariver with very
littlewater. (Loading of garbageand sewageintoriverspolluteit and gradualy
theriver startsdrying.)

(iiiy Check and record whether people use theriver or lake water for bathing,
washing clothesand utensilsand bathing animals.

(iv) Does it have an industry nearby? Does the river receive any industrial
effluents?You may takethehelp of elder or friendsinfinding those detalls.

OBSERVATIONS

(i) Check the colour of water. For example turbid water may be caused by
domestic waste or detergents. Red, lifeless water may have sewage and
industrid waste.

(i) Check the smell of water. Doesit smell of toxic matter or doesit smell of
sawage?

(i) From the colour, smell and turbidity, mention and identify the cause of
pollution.

(iv) Recordyour observations.

DISCUSSION

* Mentionvariouswater pollutantsand the problemsand harmful effects of
having a polluted water inthelocality.

PRECAUTIONS

1. Nevertasteor smell any polluted water frequently or too closdly to avoid any
harmtoyourself.

2. Youshouldvisit such placesinagroup with atrained person.
3. Trytowear gloveswherever handling polluted water.

FOR THE TEACHER

® Teacher may help the learner to locate water bodies which are highly
polluted.

® Teacher may help thelearner to compilethedatacollected by thelearner.
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EXERCISE-7

AIM : TOSEGREGATEDOMESTICWASTE INTO BIO-DEGRADABLE
AND NON-BIODEGRADABLE COMPONENTS.

In modern times, alarge number of resources are used at home and their use
generatesan equally large quantity of wastes. You must have noticed that in day to
day living what alarge amount of solid wastegetsgenerated. It includesvegetable
and fruit pedls, empty cartonsand bottles, broken pieces of metal and glass, pieces
of paper, dust from outside etc. It would beinteresting to examine theamount and
kind of solid waste generated everyday at home.

OBJECTIVES
After performing thisexercise, you will beableto:

® distinguish between non-biodegradabl e and bio-degradablewaste;
® getanideaof thevolumeand kind of solid waste generated at home;
* makeacomparision of volumesof variouskindsof generated waste;

* work out astrategy for reducing waste generation and disposing waste
properly.

MATERIAL REQUIRED

(1) Bags(plastcor paper) for collecting of waste
(i) Old newspaper

(i) Weightingscale

(iv) Gloves

(v) Rodfor segregating waste.

Enviornmental SciencePractical
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METHOD

* Everyday, for seven dayscollect garbage generated in your house/ homein
abag.
®* Wear gloves and each day segregate the biodegradable from non-

biodegradablewastewith thehel p of therod and put them in different bags.
You may segregatethem during collection of thewaste.

Notes

® Further segregate different wasteitems of both kinds of waste.

® Weigh them separately and list and record theitems of bio-degradable
wasteand their sources.

OBSERVATIONS
After aweek, collatethe datafor aweek and find the average and record asshown

below:-
S. Waste Source Total Average Nature of
No. item weight wt/day waste
1. Paper Box of sweets, Biodegradable
Gift wrappers,
Burnt crackers
etc
2. Clothes Cloth bags, Torn Biodegradable
Duster
........ etc
3.
4,
NOTE

® Youmay try thisexerciseduring afestival and get anideaof how much
more solid waste getsgenerated in homesduring festivals,

DISCUSSION
*  Why areyou dassfying listed itemsin biodegradable or non-biodegradabl €?

® Expressyour viewsregarding thevolume of garbage generated.

® Expressthewaysby which garbage may be reduced or disposed?




ENVIORNMENTAL SCIENCE P

® Write a paragraph on how increase in consumerism is responsible for
increasein waste generation.

Enviornmental SciencePractical

Notes
CONCLUSION

® Morethingsyou buy, morewasteyou generate.

FOR THE TEACHER
® Heplearnersindistinguishing non-biodegradablefrom biodegradablewaste.
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EXERCISE-8

AIM :TO STUDY THE QUALITY OF A SAMPLE OF WATER COL-
LECTED OR PROVIDED.

Water istheelixir of life. No organism can live without water. For aguatic organ-
isms, itistheir natura habitat. Hencewater quality isvery important. Inthisexercise
we shall study theturbidity, clarity and pH of asample of water and detect the
presence of chlorides, carbonates and bicarbonatesinit. We shall also study the
colour, smell and pollutantsin asampleof dirty water.

OBJECTIVES
After performing theexercise, you will beableto:

* comment onthequdity of thegiven sampleof water;

® study of quality of water includes physical properties such asturbidity,
temperature, presence of pollutants, and presence of oil or grease, and

® gudy thequality of water includeschemical propertieslikepH, akalinity,
hardness, salinity, dissolved oxygen content and amount of
carbon-di-oxide present.

MATERIAL REQUIRED

(i) Two beakers/ containers, v) pH paper

(i) Sixtesttubes, (Vi) Microscope

(iii) Glovesfor collection of drainwater, (vii)  Slides

(iv) Thermometer, (vii)  Coverdips
METHOD

A. Collection of water sample

® Water sample may be collected in any container from tap, hand pump,
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pond, well, canal, river, estuary, seaor any other source of water available
inyour neighborhood.

Collection of polluted water may befrom adrain or eutrophied pond.

B. Testingwater quality

1. Toobserveturbidity or clarity of water sample

Turbidity may bedueto abundant plankton (floating living organisms) whose
presence may be detected by taking adrop from the sample of water and
observing under acleaned microscope.

Whenfine particlesof silt are suspended inwater, it looksturbid. Thiscan
also be checked by placing adrop of water sample under hand lens or
microscope.

Record your observations.

Turbidity interferes with penetration of light and affects biological
productivity.

Theclarity of drainwater may be compared with clean water takenintwo
different test tubes, by smply observing theclarity and recordingit.

2. Torecord temperatureof water

Temperature of water varieswith seasonsand at different timesduring the
day, asasoindifferent places(tropical and temperateregions).

Temperature may be recorded with a standard mercury thermometer, at
thesiteof collection of water sample. Takeatleast threereadingseachtime
and record. (Dial thermometers/ e ectronic temperaturerecording device/
maximum — minimum thermometer or thermographs may be used
if available).

Fig. 8.1 Dial thermameter

Alsorecord thetemperature of thedrain water.
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3. Torecord thecolour and smell of water.

® QObserve the colour and smell of both water samples and record your
observations.

4. Tocheck thepH of thesample of water.
Apparatusand reagentsrequired
pH paper / pH meter / universal indicator, sample of water.
Principle

Natura watersmay beacidic or alkalineor neutral . Water from mgjority of natural
bodiesisdightly alkaline. Acidic water of pH lessthan 6 ismuch lessproductive
than akainewater. Alkalinity may bedueto carbonates, bicarbonatesand hydrox-
ideof calcium.

Procedure

® Takesomewater from the collected/given sample of water in abesker or
test tube.

® Check and record the pH of the water sample by means of pH paper or
pH meter and record.

® Alsocheck thepH of polluted water.
5. Totest presenceof chloridesin the given sample of water
Apparatusand reagentsrequired
® Testtubes, slver nitrate.
Principle
Chloridewith silver nitrateformsan insol uble precipitate of silver chloride.

* NaCl+AgNO, AgCl+NaNO,
(White ppt)

Procedure

® Take10ml of thegiven sampleof water in atest tube.
® Addtwo-threedropsof silver nitrate.
* Titratewith 0.01IN .

* Awhiteprecipitateof Slver chloridewill indicatethe presenceof chloridein
thewater sample.
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6. Totest the presence of carbonates and bicarbonatesin the sample of
water.

Apparatusand reagentsrequired

Test tubes, calcium chloride, ammonium hydroxide

Principle

When carbonates and bi carbonates are present together in awater sample excess
solution of CaCl, isadded to precipitate the carbonate. It isthenfiltered and the
filtrateisused for testing the presence of bicarbonates.

Procedure

1. Water sampleistakeninatest tubeand excessof calcium chlorite(CaCl.) is
added. White precipitate of CaCO, formsif sodium carbonate or potassium
carbonateispresent.

Na,CO, + CaCl, CaCO, + 2NaCl.
Theprecipitateisfiltered.

2. TothefiltrateNH,OH isadded to makeit akaline. White precipitateindicates
the presence of bicarbonate.

NaHCO, + NH,OH  NH,HCO, + NaOH

7. Tofind out the presence of dissolved nutrientssuch asphosphatesand
nitratesin asampleof water.

Requirement

Water from eutrophied / polluted pond, test tubes, test tube holder, reagents as
mentioned with each test, NH,OH, (NH,),, PO,, H,SO,, FeSO, solution

Principle

Phosphates and nitrates of concentration 0.2 to 0.4 ppm and 0.06 to 0.1 ppm
respectively may befound inwater. Eutrophication may be dueto field run off
carrying fertilizerscontaining nitrate and phosphate. Their presenceinwater canbe
tested by standard salt analysistests.

Procedure

Test for phosphate (PO,)
* \Wedomolybdatetest for the presence of phosphatein the given sample.
® Tothesample, add few dropsof agueousammonium molybdate.

® Yellow precipitates of ammonium phosphate confirmsthe presence of
phosphate.

Enviornmental SciencePractical
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Test for nitrate(NO,)
® Wedo brownring test for the presence of nitrateinthe given water sample.
* Addtosamplesolution 10% FeSO, solution.
Notes * Trickleconc. H,S0, fromside of test tube.

® Brownring appearsconfirmspresenceof nitratein water sample.

OBSERVATIONS

Experiment | Observation | Results | Influence

Colour

Smell

Clarity

Temperature

pH

Presence of salts
carbonates

Bicarbonates

Phosphates

Nitrates

Chlorides

CONCLUSIONS

* AgNOQ, forms white precipitate and hence the water sample contains
chlorides.
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* NH,OH forms white precipitate and hence the water sample contains
bicarbonates.

® Phosphatesgivethe Molybdatetest.
* Nitratesgivetheringtest.

PRECAUTIONS

1. All theglasswareshould beclean.

Fresnly made reagents should be used.

Care should betaken whileusing thereagents.

Ea N

Care should betaken whiledetecting the colour, pH, temperature and clarity
of drainwater.

FOR THE TEACHER
* Peasesupervisethelaboratory testsperformed by learners.
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EXERCISE-9

AIM : TODETERMINE TEXTURE OF VARIOUSSOIL SAMPLES.

Soil texturein determined by therel ative proportion of minerd particlesof different
sizespresentinthe soil. Onthe basisof the proportion of different sized particles,
soil isclassfiedinto different textural groups.

Soil iscomposed of particlesof different size. Accordingly the soil particleshave
been categorized.

OBJECTIVES
After performing thisexercise, you will beableto:

® know that soil isnot ssmple matter but ismade up of mineral particles of
different sSizesand organic matter;

® know thesizeof the soil particle determines, thewater retention ability of
thesoil.

WHAT YOU SHOULD KNOW
1. Soilisamixtureof minera particlesof different sizesand organic matter.

2. Thevarying percentage of different particlesin the soil areresponsiblefor
thedifferencein soil textureof different soils.

3. According tothetextural characteristicsand relative proportion of different
szed minerd particles, thesoil may bennamed asfollows:

Soil type Relativeproportion of different szed mineral particles
Sandy Soil 85% sand + 15% clay or silt or both

Loamy Sand 70% sand + 30% clay or stilt or both

Loam Sail 50% sand + 50% clay or stilt or both

St 90% silt +10% sand
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MATERIAL REQUIRED

(1) Paper bagsfor collecting soil samples v) Glassrod
(i) Newspaper (vi)  Handlens
(i) Mortar and Pestle (vii)  Water
(iv) Measuring cylinder (viii)  Sives of different
poresize.
METHOD

Thisexerciseinvolvesthefollowing steps:

Soil preparation.

Finding thetexture of oil.

Determining Sizeof particlesinthesoil sample.
Recording observations.

(i) Soail preparation

Takeapaper bag and collect about half-a-kilogram of soil. Bring thistothe
laboratory and spread it for drying on anewspaper placed on atable.

Cover it with apaper to avoid collection of dust from outside.

When the soil sampleisdry, pound it using amortar and pestle so that the
clumped particlesbreak and the sampleismoreor lessuniform.

Storethe sampleisacontainer with lid to find thetexture of soil.

(i) Tofindthetextureof soil
Thiscan bedonewiththehelp of “Finger test”.

Collect soil samplesfromthreedifferent localitiesin paper bags.
L abel thebagsto indicatethelocality and the date of collection.
Repeat the above procedure with the different soil samples.

Observeif it rollsintoflexiblerolled ribbonsthenitiswet clay, itrolled, if
ribbonsbreak easily. It can beclay loam.

Stilt loam and sand soilscan not berolled inthismanner.
Calculate the percentage of particlesof varioussizesinthe soil.

Fromyour calculations, identify the soil typeby comparing withthetable
giveninthebeginning of theexercises.

Enviornmental SciencePractical
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(iif) Todeterminesizeof particlesin thesoil sample

Notes

To determinesize of soil particlesinthe soil sample, procure sieveswith
different poresize. (2mm, 0.2mm, 0.02mm and 0.0002mm).

Check with theteacher that Sieve hasporesof uniformsize.

Take ameasure amount of dry soil (say 100g) and placeitinthesieve of
smdlest poresize.

Shake gently. Particlesof smallest sizemoveout of the sieve on apaper.
Storeit.

Repeat the above procedure with the different soil samples.
Calculatethe percentage of particlesof varioussizesinthe soil

From your calculations, identify the soil type by comparing withthetable
giveninthebeginning of theexerciseat ‘ what you should know’ .

OBSERVATIONS

() Comment onthetextureof soil samples.

(i) Repest the percentage of particlesof varioussizesin soil samplesasshown
below:-

S.No. Soil sample % Sand | % Silt | % Clay

wnN

a. Soil from acrop land.

b. Soil from the road side.

c. Soil from river or any other
source.

DISCUSSION

Soil could be categorized into textural groups depending on proportion of
particlesof different size.

PRECAUTIONS

1. Collect soil and sedl the packets so that no dust or other soil getsmixed withit.
Useglovesfor collection.

Ascertainthat sevesare of uniform poresize.

Infinger test add enough water to make alight dough so that you can make
ribbon of the dough.
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4. Insievemethod do not mix up the soil samples. Handle them carefully and -

incivicually. /

5. Collect the different fractions of a sample from the sieve plates very

carefully without dropping agrain of soil onthefloor or table. Notes

Enviornmental SciencePractical

FOR THE TEACHER

® Helplearnersto check thesevessothat only thesewith uniform poresize
areused.

® [dentify thedifferent layersformed by the soil inwater.
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EXERCISE - 10

AIM: TO ESTIMATE THE AMOUNT DUST (PARTICULATE
MATTER) DEPOSITION ON THE LEAVES OF ROADSIDE
PLANTS

Air pallutionisagrowing problem of al big citiestoday. Particul ate and gaseous
pollutants are the major contributors to air pollution which causes serious
ailments, of which lung diseases happen to be more common. The particul ate
matter settleson various surfacesincluding plantsand their leaves. Have you not
seen roadside plants with significant deposition of these particulate matter on
their leaves? Such deposition causes changeintheir colour and reductionintheir
photosynthetic efficiency.

Dust (finedry particlesof earth and other matter) and soot (black powdery sub-
stancewhen coal, wood etc. are burnt) collected from theleaf surface giveussome
ideaof theextent of pollutionin particular area. Dust estimationwill provideanidea
about the extent to which the plantshel pin keeping theair clean by removing the
(atmospheric) dust.

OBJECTIVES
After performing thisexercise, you will beableto:

* comparethelevel of dust (particulate matter) deposited on theleaves of
road side plant and the plantsaway from the road sidein alocality free
from pollution (near your house/ park/home);

® getanideaof theextent of air pollutioninyour locality;

* gppreciatetheroleof plantsinremoving thedust pollutantsand keeping the
arclean.

WHAT YOU SHOULD KNOW

Air pollutantsinclude harmful gases(CO,, SO,, N,O, CO) and particul ate matter
(soot, dust, pollen, fly ash, finefibers, cement, some salts). Particul ate matter set-
tling on plant leaves can be used asan index to measureair pollutionin an area/
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locality. Try to complete this experiment on any one day during the dry season
preferably between mid October to mid December. Levd of pollutionaso variesat

different heightsand at different timesof theday.

MATERIALS REQUIRED

(i) Any two broad leaved plants of the same speices and of the same
height found growing one at the roadside and the other in an area
from pollution;

(i) Glossy paper / butter paper;

(i) Any light weight trand ucent paper;
(iv) Finepaint brush;

(v) A chemicd baance

(vi) Graph paper;

(vii) Pendil.

METHOD

Select a plant of a certain height at a roadside/construction site
(plant A) and another plant of the same species and of the same height
growing preferably inagarden/park or at home (plant B).

Thefirst plant isyour experimental one and the second oneisthe control/
standard for comparison.

Sincetheleavesvary intheir size, select 10-15 leavesof thesamesizefrom
each plant.

Tomeasuretheamount of dust settled ontheleaves, first weigh two pieces
of butter paper measuring 6cm s each. Let thesefoilsbel, and L, and
their weightsx, and x,,, collect thedust fromall the 10-15 selected leaves
sy fromtheplant A withafinebrushonthefoil L, Smilarly, collect thedust
from plant B onthefoil L,.Weighthefoilsseparately once more. Now you
havetheweight of thedust from 10-15 leaves of the experimentd plantA.
Letthisweight bey, and also theweight of the dust from 10-15 leaves of
the control plant B. (y,)

With the hel p of graph paper measure the areas of each of theseleaves. To
findthearea, hold theleaf against the graph paper and mark itsoutlinewith
apencil. Now count the big and small squaresto calcul atethe areaof the
leaf. Find theaverage area.
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Fig.: 10.1 Diagram to show a leaf kept on a graph paper to measure its surface area.

OBSERVATIONS

Tabulate your observations as given below and compare and correlate the amount
of dust collected with the leaf surface areaand also compare the amount of dust

SENIOR SECONDRY COURSE

collected fromthetwo different setsof pots(plants).

Plants | Average | Wt. of the | Wt. of the | Amount | Amount
area of butter dust and | of dust of dust
10-15 paper/foil | thebutter | collected | collected
leaves paper/foil | on10-15 | on 1 leaf
leaves
(Y-X)
A X1 mg yr mg
B X2 mg y2 mg
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Comparethe particulate matter collected from thetwo different sites. Record your
result and conclusion.

CONCLUSION
® Concentration of pollutantsisvariableindifferent localities.

® Moreparticulate matter ispresent at Site .(Name
theplace).

NOTE

* |f theweight of the particulate matter collectedistoo little you can take
your observation using moreleaves. But try to keep the number and size of

leavesused from thetwo plantsamost the same.
PRECAUTIONS

1. Performtheexperiment on anon breezy and dry day.

2. Sdlect the plantsapproximately of the sameheight aspollutantsvary at differ-
entheights.

CHECK YOUR UNDERSTANDING
1. Which particulate pollutant isrel eased from the automobile exhaust?

2. How areplantsaffected by thedeposition of particulate matter ontheir leaves?

3. How arehumansaffected by these pollutants?

4. Namethe particulate matter added totheair by plants.

5. Why do you chooseroadside plantsfor your study?

6. Namesome sources/processeswhich increase particulate matter intheair.

FOR THE TEACHER

* Pleasesupervisethe experimentation by thelearner and a so recording of
the observations.
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EXERCISE-11

AIM : TO STUDY THE EFFECT OF LIGHT INTENSITY ON THE
GROWTH OF PLANTS.

Light isavery important environmental factor which controlsthe growth and
development of plants. Plantsthat grow in bright sunlight and thosethat grow inthe
dark look weak and unhesalthy.

Light influencesplant growth and devel opment in different ways, depending onits
intengity, duration and spectra quality. Thesefactorsareinterrelated. In the present
experiment we will demonstrate theimportance of light intensity for the normal
growth and devel opment of aplant.

OBJECTIVES

After performing thisexercise, youwill ableto:

® Tobeableto understand theinfluence of light intensity on growth and
devel opment of plants.

MATERIAL REQUIRED

(i) Threeflower pots(15cm diameter) or any other container of suitable
gze,

(i) Gardensoil,
(iii) Healthy seedsof moong/wheat / barley / pea.

METHOD

* Fill thethree potswith garden soil and add enough water to make the soil
just moist. Do not overwater or flood the soil.

® Sow 12 equal sized seedsin each pot.

* Pacethethreepotsat threedifferent |ocationsto exposethem to different
lightintengties
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€) Pacethem such that one pot iskept in bright sunlight.
(b) Oneindeep shade under or thick bush.
(© Andthethird oneinside acupboard.

* | eavethepotsfor ten daysand during this period keep the soil moist by
watering the potsregularly (do not overwater).

® Onthe 10" day remove al the pots and take them to the laboratory for
noting the observations.

OBSERVATIONS

Makethefollowing observationson the 10" day using your experimenta dataand
recordin atabular form asgiven below.

(i) Number of seedsgerminated in each pot:

(i) Colour of seedling and leaves(if any):

(iii) Height of seedlings:

(iv) Lengthof internodes:

(v) Number of leaves produced per plant (seedlings):

® Sdect any threehealthy seedlingsfor observing height of seedlings, length
of internodes and number of leaves produced per plant.

® Thesecondinternodefrom the base of each seedling should be considered
for measuring theinternodelength.

® Theaverage value should be taken asthe final result and compared to

study the effects of three different light intensities on the growth
of seedlings.

Observation tablefor comparing plant growth at different light intensities:

No. | Pointsto Bright In shade (under | Indark (Inside
be Sunlight | asbush) cup board)
observed
1. | Number of
seeds
germinated
2. | Colour of
seedling

Enviornmental SciencePractical
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Height of )] M ean i) | Mean iy M ean
seedling i) i) i)
iii) iy i)

Notes

Length of | i) M ean i) | Mean i) | Mean
internodes | ii) iy i)y
iii) iy i)

Number i) M ean i) | Mean i) | Mean
of leaves i) i) i)y
per i) i)y i)
seedling

RESULT
From the observation table present the result in asummarized manner.

DISCUSSION

Light isanimportant environmental factor, which playsavery significant
roleinthe growth of plantsin variousways. Plantsgrow inthedark ook
very different from plantsgrowninbright light. Light affectsthe process of
elongation of cellsof theinternodes. Light isimportant for the devel opment
of thegreen pigment, chlorophyll inplants.

Onasingleplant or atree, leaves may differ in appearance and activity
depending onwhether they areonthe outside of theleaf canopy (sunleaves)
or withintheinterior of the canopy (shadeleaves).

Leavesof theplantsgrownin sunlight aregenerally thicker and smaller in
sizeascompared to theleavesof the plantsgrownin shadeor indark are
thinner andlarger. Ecologically it isof great significancethat seedsof trees
do not grow under its own shade. Thisis a natural protection against
competition for water, nutrientsand light for the growing seedlings.

PRECAUTIONS

1. Thepotsused should be of uniform size and same soil should beusedinall
three pots.

2. Makesurethat potsare kept at different sitesreceiving different intensity of

light.
FOR THE TEACHER

To help thelearner to carry out the experiment and record observation.
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EXERCISE - 12

AIM : TO SET UPAN AQUARIUM

Aquarium represents aminiature, man made ecosystem and ismaintainedin a
water filled container with the aide of certain materials, aquatic plants, animals
andfish.

Towatchawell lit aquarium that isbeautifully decorated with plants, rocksand
colourful fishswimming aroundisfascinating. Attractively stocked and planted aguaria
arecommon sight in waiting rooms, resting placesand hospitals. Watching these
beautiful organismsisindeed avery pleasurableexperience.

OBJECTIVES
After performing thisexercise, you will beableto:

® et upanaquarium and learn the stepsto do sointhe correct sequence;
® observethemovementsof fishinan aquarium;

® toappreciatetheimportance of an aguarium asameansto learn certain
biologica principlessuch asinterdependenceof plantsand animals, roleof
bacteriain nitrogen and other material cyclesinnature.

WHAT YOU SHOULD KNOW

1. Keepingfishisfun. But thereareafew basicthingsyou need to know before
Setting up theaquarium.

2. Aquariumisawater filled glass pladtic tank to keep livefishand aquatic plants.
It requires a base or substratum of gravel for plants to anchor and fish to
burrow and lay eggs. Thefloor bed a so actsasasource of mineralsand asa
biological filter. Water passes through the gravel and bacterial colonies
developthere. They convert thewasteinto ammoniaand nitritesand theninto
nitrates. Nitrates are taken up by plants(try to recall the nitrogen cycleyou

have already studied).

3. Liveplantsformanatura ecosystem. Plants produce oxygen during photosyn-
thesisin the day time and also help to keep the water clean by absorbing

Enviornmental SciencePractical
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nutrients produced from fish waste(by decomposing bacteria). Fish takethe
oxygen fromwater for respiration.

4. Fishfoodisadded from outside asper requirement. Fish also requireacom-
fortabletemperatureto survive. Water filter, aerators, water heatersand elec-
triclamp help maintaining suitable conditionsin the aguarium for plantsand
animastothriveand grow. Oncelearnt, setting up an aquarium becomesinter-
esting and rewarding.

MATERIAL REQUIRED

(i) A glassor plastic container of approximately 20-30L capacity;
aquarium cover with bulb or florescent light fitting(2-3 Watts
per Gallon/4.4 L of water) ;

e Gravel (river/sea sand 2-3mm grain size; 10-15 kg. Only
thoroughly cleaned gravel should be used for the tank floor;
decorative pieces of rocks-3/4 pieces

(i) Accessories like ar pump, filter, water heater with
thermostat(required only in areas where the temperature dips
below 15 degrees Celsius);

(i) Fishnet
(iv) Live materials -Aquarium plants such as Hydrilla, Vallisaria,
Elodia, Indian fern;

(v) Small fish for the aguarium such as Gourami,Guppies, Neon
tetras, Ange fish, Black molly, Goldfish, Swordtail,
Zebradanio etc.

(vi) Fishfood - fresh or readymade granules

METHOD

® Arrangeor buy asuitabletank of 20-30-L capacity. The recommended
size is around 42cm x 22cm x 35cm tank. Too small a tank is not
recommended for the beginners. Theglasstank with metal frameandona
metal stand isstableand lastslonger. Ensurethat thetank isleveled.

® Washtheaquariuminside and out with tap water. Do not use detergentsor
glasscleaners. Check for any leaks.

® Sdlect the placewhereyou want to keep the aguarium. It isbest located
near thewindow but away fromdirect sunlight asit leadsto excessveagae
growth. The side towards the window may be covered with paper if
required. The place should a so be near an electric outlet.
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Next, collect river or seasand or gravel for constructing the aquarium base.
Washit thoroughly by putting it under running tap water. Keep stirring the
sand/gravel until thewater that flowsout fromit becomesclean. Ideaisto
get it asclean aspossible. Now spread it in sun, preferably on asheet of
paper to dry. Thiswill eliminatethe microbes present inthesand. Usethis
washed and dried sand for the aquarium.

Adding gravel: Usethoroughly washed aquarium gravel to cover thefloor
of thetank and thefilter plates(if used). Put about 4 inches of the gravel
andgiveitadopesothat itisdightly lower towardsthefront. Thisallows
the sedimentsand waste particlesto drift downto wherethey canbeeasly
siphoned off during cleaning. Gravel bedishomefor friendly bacteriato
grow and make biological filtration possible. They breakdown the animal
and plant wastesto s mpleinorganic matter for plantsto absorb.

Lighting isimportant and aquariumwith abulb/ fluorescent tubein the cover/
hood not only illuminatesthefish but a so encouraged healthy plant growth.

Next, you haveto decide on the decorations. They enhancethelook of the
aquarium. Youmay insta| decorativerocksand driftwoods. Usethoroughly
washed rocks and other materialsonly. Arrange them asdesired taking
carethat it does not obstruct the free movement of fish. Rocks make a
good background for fish.

Installation of water heater. The temperature of the water should be
maintai ned around 22—25° Celcius. A water heater isrequired for places
wherethetemperaturedipsto avery low level. These daysacombined
heater and thermostat enclosed in awater tight glasstubeisused andis
kept in place by special clips. Install these equipments as per package
directions. Later the equipment is hidden behind the aquarium plants. All
electrical connectionsshould be outside the aquarium.

4
il |

Vallisnaria Hydrilla Elodea

Fig.: 12.1 Aquarium Plants
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Fig. : 12.2 Aquarium

Your tank isnow ready to befilled. Fill two thirds of theaguarium with tap
water. Runthewater gently on aplate or aflat rock kept inthe aquarium
base. Thisway the gravel will not be disturbed. L et thewater stand for a
day or two so that the chemicalslike chlorineand ammonia, harmful tothe
fish get evaporated.

You can now add the plantsin the tank. Roots should be gently pushed
downintothegravel. Arrangethe plantsbehind therocksand at theside of
thetanks so asto make an attractive background. Put thetall plantsat the
back and small rosette type plantsat the foreground.

L et theplantsand the new ‘ ecosystem’ settle for atleast three daysbefore
addingfishtoit.

Aquariumisnow ready for adding thefish. Procurefishfromaloca source
or purchasefromthelocal pet shopsavailableinbigcities. Therearesome
good beginnersfishlike Zebradanio, molly and guppy. You are advised to
start with slender fish only. The safe amount of fish isconsidered to be
1inch of fish per gallon of water (4.4L). Thiscalculationissuitableto
dender fishlikezebra(seethediagram). Thecalculation differsfor other
typesof fish. Thedetail sareavailableinthe books/web sites. Asyoulearn
more about the aquarium you can go on adding other fishes. Predatory
fishesshould beavoided.

After procuring thefishit isnecessary to hang the pouch/bag containing the
fishinto thetank/aquarium for 15-20 minto acclimatizethefish to thetank
temperature only then they should bereleased into thetank water.
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Angel fish  Black molly ~ Golden fish

Fig.: 12.3 Pictures of live fish food

Swordtail Zebradanio
Fig.: 12.4 Pictures of common aquarium fishes

® Addingfishfood. Inadditionto balanced fish food sold in the market, live
food intheform of water borneinsects( Daphnia, flea), worms, mosquito
larvaeare also given asfish food. Vegetarian fish eat a gae. Too much food
should alwaysbe avoided asit will decompose and pollute the aguarium.

® Provided you have not overcrowded thefish (1 inch of fishto agallon of
water) you will not requirethingslikefilter or aeration pump, asenough
oxygenwill be produced by the plantsand surface of thewater. Filtersare
animportant component of an aguarium asthey remove wastes produced
by fish. Filtersareavailablein threeforms: the under grave filters, box
filtersand outsidefilters. If you require, read theinstructionson the pack
age and then takeyour decision. Sameisapplicablefor the agration system.

Cleaningtheaquarium: you need to keep it clean by:

(1) changing thewater every week or two to removethe chemicalsthat have
built up. Never empty the aquarium compl etely. Change 10 -25% of the
water at atime.

(i) usngascrubber with along handle/brush to clean thewallsof thetank. Too
much of direct sunlight leadsto green d gaeforming ontheglassof thetank.

(iii) Your aguariumisnow dl set. Take careof your little petsand you will have
many enjoyable days and nightswatching the fish swimming about the
aquarium. Observetheir feeding and swimming patterns.

OBSERVATIONS

(i) Findoutwhichonesliketo hideevery now and then, which onesarefast or
slow swimmers. Also observetheir direction of movements. Observetheir
growth patternfor next 10 day. Record your observation inthetable provided.

Enviornmental SciencePractical
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Movements Size

Name | Timetaken | Time Doesit like | Doesit Initial | Size Size
of the | by thefish taken by | to hide prefer size after after
fish to fed thefish to | behind to move when | 4days | 10 days

comfortable | complete | objects vertically, intro-

after its oneturn | frequently | horizontally | duce

releasein Yes/No or randomly

the tank

PRECAUTIONS

Avoidtoo big an aguariumto beginwith.

o &~ 0 DN

Select the place carefully and do not try to movethe aquarium after fillingiit.

Avoidplacingitindirect sunlight.

Use uncontaminated source of water, plantsand animals.

Maintain cleanlinessand right temperature.

CHECK YOUR UNDERSTANDING

1. Whatistheroleof thesubstratuminan agquarium?

2. Wheredo hedlthy bacteriathriveinan aquarium?

3. Ligttheplantsand animasthat can beintroduced in aguarium.

4. Whatisthedesirabletemperatureinthe aquarium?
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5. Mentiontheidedl location of an aguarium.

6. Ligtthedectricd equipmentsused to maintain suitableconditionsintheaguarium.

7.  Why should the aguarium not be kept indirect sunlight?

8. How areplantsuseful tothefish?

9. How arefishesuseful totheplants?

10. Cananaguarium beleft assuch after setting up?

FOR THE TEACHER

® Theteacher may helpthelearner in selecting the plantsand fish suitablefor
theaguarium and in maintenance of theaguarium.

Enviornmental SciencePractical
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EXERCISE-13

AIM : TOSTUDY THE BIODIVERSITY OF BIRDSAND INSECTSIN
YOURLOCALITY.

Biodivergity isthevariety of living thingsin an environment. Study of biodiversity
hasagreat appeal, for we believein thekinship of al living organisms. Modern
Science hasreaffirmed thiskinship with thelatest evidence that we still carry asa
part of our own hereditary constitution aconsiderable number of the genesof the
smaller organismslikeyeast. It turnsout that the diversity of life peaksin small
insectssuch astheweevilsthat infest stored cereal grains.

Living organismsinteract with each other in many different ways. They may help
each other. They may prey on each other. They may competewith each other. They
may behave ashostsor parasites.

Organismsaredistributed in various habitats and are dependent on various habitat
componentsfor their survival. Dueto increased human activities, natural habitats
get altered and modified. Thiscould affect organismsin different ways.

All the abovefacts support the significance of the study of biodiversity. Theworld
of insectsand birdsisfascinating! So, the study of the biodiversity of birdsand
insectsisaharmoniousblend of fun and study.

OBJECTIVES
After performing thisexercise, you will beableto:

® enlistalargenumber of insectsand birds;
* appreciatethebiodiversty;
* redizethesgnificanceof thebiodiversty;

® understand the relationship of the insects and the birds with their
environment;

® understand their habit and habitat.
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WHAT YOU SHOULD KNOW

1. Insectsbelongtothemost diverseclassof theanimal kingdom.

Enviornmental SciencePractical

Insectsareinvertebrateswhereasthebirdsare vertebrates.

Though both theinsectsand the birds have some common functional features Notes

such asthey are both adapted to fly, but they grestly differ from each other in
their fundamental anatomical features.

4. Every organism hassome adaptivefeatureswhich helpitto survivebetterina
particular environmen.

MATERIAL REQUIRED

(i) Binoculars v) Nylon mosquito net
(i) Aluminum Cloth hanger (vi)  Recordbook
(iii)y Glue (vii)  Pen
(iv) Sweepnet
METHOD

*  Where to look for insects is the first task. Most insects live above the
ground. Many live on grass or on larger shrubs and trees, some under
rocksor decaying piecesof wood. Also, largevariety of insectslivesinsde
thecarpet of dead leaves (I edf litter) that cover theground under dl vegetation.

Fig.: 13.1 Sweep Net
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You may require asweep net to catch insects. Thisyou can make yourself
eadly. Bend an auminum cloth hanger into around loop. Straighten out the
hook to make ashort handle. Take a25 cm wide piece of nylon mosguito
net cloth. Stitch itstwo endsto get a25 cm, long tube. Attach its one end
into the oneloop and close the other end by stitching. You may aso attach
awooden handleto theshort handleof theloop. Now your svesp netisready.

Using the sweep net catch someinsects; Observe each and record your
observations.

For observing abird you have to be akeen observer. You do not need to
catch thebird. Simply watchit. You may requireapair of binoculars. If
possibletake a photograph of the bird. Then record your observations.

Record your observationsfor each insect or bird datewise on separate
sheets. Paste photograph of theinsect/bird appropriately or elsedraw its
diagram.

PRECAUTIONS

1

Alwayswear surgica gloveswhilelooking for insectsin grass, under rocksor
decaying piecesof wood.

Due care should be taken while studying insectsor birdsand there should be
no harm causedto any life.

Take care of personal safety likeavoiding stingsand bites.
Avoid contact with poisonous plantsetc.

Genera careshould aso be observed while observing whilecollecting samples
from any swampy areaaswell asfrom steep slopes.

OBSERVATIONS
Prepare separate observation —sheet for each day for each insect or bird:-

(i) Record thefollowing observationsfor insects—

1) Dateof observation:
2) Placewheretheinsect wasfound:
3) Common nameof theinsect:
4) Draw asketch of theinsect. / Take aphotograph:
5) What isthefood of theinsect:
6) Mainfeaturesof thebody of theinsect:

7) Any other interesting observation that you might have made about theinsect:
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(i) Record thefollowing obser vationsfor birds—
1) Dateof observation: /

2) Placewherethebird wasfound: _—
Notes

3) Common nameof thebird:

4) Thekind of foodthebird eats:

5) Colour of thebird:
6) Sizeof thebird:
7) Shapeof thebird:
8) Shapeof the beak of thebird:

9) Any other interesting fact:

DISCUSSION

®  Whichbird andinsect were seen in the sameperiod of theyear?

® Didyouseeany migratory bird?If yes, describe.

® Didyouseeany insect which formed food for birds seen during that period of
year?

® Didyouseeany insect useful for pollinationin plants?If yes, how?

® Were you able to figure out some birds which contribute to plants for
pollination or dispersal of seeds?

® Whatisthecontribution of insectsand birdsas constituent’ sbiodiversity?

FOR THE TEACHER

® Heplearnerinidentifying commoninsectsand birds.

® Helpthem distinguishing between mouth partsof insectsor beaksof birds
and relatethem to kind of food ingested.
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EXERCISE- 14

AIM : TOPREPAREALIST OFPLANTSANDANIMALSWHICHARE
USED FOR MAKING MEALSAT HOME ON ANY ONE DAY
ANDTOCOMMENT ONTHEHABITAND HABITAT OF EACH.

Humans are dependent on plants and animalsfor food. Though not all plants
and animalsare edible, thereisstill awide variety which servesasfood for
humans. Similarly not all parts of the same plant may be used to prepare a
deliciousdish. Thisexercise dealswith identification of habit and habitat of
edible plantsand animals.

OBJECTIVES
After performing thisexercise, youwill beableto: -
® |earnabout the ediblepartsor productsof plantsand animals;

® comment onthehabit and hanitat of these plantsand animals.

WHAT YOU SHOULD KNOW
1. Namesof partsof plants; modified rootsand stems.
2. Skeletal andfiscal tissuesof edibleanimals; edibleanimal products.

MATERIAL REQUIRED

() Record book
(i) Pen/pencil
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METHOD

* Preparethelist of itemsof food consumed by you at breakfast, lunchand
dinner the previousday and aso list theingredients obtained from plants
and animal swhich have been used for making them.

® Makesurethat your listiscomplete and exhaustive.
® |ncludespices, pulses, grainsused in cooking thefood item.

® |ncaseyouarevegetarian, find out about non—vegetarian food form others
andincludeinyour list.

OBSERVATIONS

Tabulate your information about each item as given bel ow. Make separate tables
for plantsand animal products.

Food item | Edible Name of Habit of the Habitat of
part of the plant plant/animal | plant/animal
plant or or animal
animal

1

2

3

For tabulation, thefollowing pointsare suggested:

Plants—

Partsof plants—Root/|eaf/stem/bud/flower/fruit/seed/grain.

Habit edibleof the plant —Herb/shrub/fruit/seed/grain.

Habitat of the plant —Aquatic (fresh water, marine, pond, river etc) or terrestrial
Animals—

Parts/Product eaten —milk /egg/muscles.

Habit of theanimal -Omnivorous’ herbivore/carnivorefinsectivore/bones/frugivore.
Habitat of theanimal —Aquatic/terrestrial/aerial.

DISCUSSION

® Discussin your own words, the dependence of humans of plants and
animalsfor food.

Enviornmental SciencePractical
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PRECAUTIONS

\ 1. Letyoulist be exhaustive and not sketchy so that you can learn about the
variety of habitsand habitatsof plantsand animals.

Notes 2. Never fedl shy to ask othersabout their food habits. It will not only increase
your knowledge but have your communication skills.

FOR THE TEACHER

* Makesurelearnersgather enoughinformation regarding edible plantsand
animalsand become aware of the variety of plantsand animalsthat are
eaten asfood.
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EXERCISE - 15

AIM : TOMAKEAHERBARIUM SHEET

Booksarekept inthelibrariesin aclassified manner, so that it becomeseasier to
find aspecific book when needed. The sameideaappliesto systemscataloging
different plants.

Plantsare dried and mounted on hard sheets of paper inaclassified mannerina
herbarium. Processing of aplant for mounting on herbariumisan important tech-
nique.

OBJECTIVES
After performing thisexercise, youwill ableto:
® deveopskill for collecting plantsfor their study;

® processplantsfor mounting on herbarium sheets,

* |earnthetechniqueof classfying plants.

MATERIAL REQUIRED

(i) Agardener’sknife (vii)  Water

(i) A plant press (viii)  Coverdips

(i) Trowd (ix)  Tags

(iv) Herbarium sheets () Labd

(v) Tape (x)  Blotting papersor
(Vi) Pen news papers

Enviornmental SciencePractical
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WHAT YOU SHOULD KNOW

1

A herbariumisacollection of dried plantsthat have been pressed and mounted
on paper sheets.

Dried plantsare classified and arranged for future reference and taxonomic
Sudies.

METHOD

1

10.

11.
12.

(1) Thesteof collection:
(i) Dateof collection:
(iiiyName of the plant:

(iv)Family:

Collect 10to 15 plantsof different typesfromvariouslocaitieswith the help of
knifeand trowel.

The plantsshould befrom at |east five different groups.

The plants should be moistened with water and kept in the plastic bagsduring
collection.

At thetime of collection, the plant specimen should haveall the partssuch as
flower, fruit, leaf, temandroot.

Write name of thelocation, from wherethe specimen hasbeen collected. This
should betagged with the plant.

Todry the collected plant use blotting paperswith plantson it which may be
stackedinapile. Plants should be spread evenly between the sheetsof blotting
paper or newspapers.

Then the plant should be pressed with the help of aplant press. If the plant
pressisnot available, then some other heavy object having plane surface can
be used for the purpose.

While pressing, care must be taken that |eaves of the plantsare spread well.
They should not overlap. Pressure should be applied uniformly ontheentire
plant.

The plant should be pressed under some heavy weight for about three days.

After threedaysweight isremoved and the dried specimens are mounted on
the herbarium sheets/big drawing sheetswith the help of tape.

Only one specimen should be mounted on one herbarium sheet.

On each sheet the following detail should be given on thelower right hand
corner.
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(v) Ecological and morphological note:

(vi) Habitat:

(vii) Nameof the collector:

13. Herbarium sheetsshould be preserved safely with moth bals/ngphthaleneballs
€tc.

OBSERVATIONS

These sheetsshould be presented intheform of afile.
() Thedteof collection
(i) Dateof collection
(i) Nameof theplant

(iv) Family

(v) Ecologica and morphological note
(vi) Habitat

(vii) Name of the collector

PRECAUTIONS

1. Ifaplantistoolargethanal2inchlong floweringtwig can be collected.

2. Theleaves must be pressed in a manner that they do not overlap and get
crinkled.

3. Makesurethat the plantscontain flowers.

FOR THE TEACHER
® Learnersshould behe pedin preparing the herbarium and identifying plants.

® Significanceof taxonomic classification may beexplained by theteacher.

Enviornmental SciencePractical

2

7

Notes




Envior nmental SciencePr actical

Dy

%

Notes

SENIOR SECONDRY COURSE

EXERCISE - 16

AIM : TO DESCRIBE : A) CLIMATE OF AN URBAN AREA;
B) YEARLY VARIATION IN SUSPENDED PARTICULATE
MATTERINTHE SAMEAREA.

Weather is the state of the atmosphere at a particular place and time in terms of
temperature, wind, rain, humidity etc. Climate of an area is an average pattern of
weather conditions over of long period of time. The lives of all organisms are
affected greatly by the changes to the weather conditions. Every organism requires
optimal conditions of weather for its survival.

Pollution is the undesirable changes in the environment which makes it less suitable
for the survival of the organisms. The change may be physical, chemical or
biological. The agents that cause pollution are called pollutants.

Since weather conditions and pollution levels have direct impact on the lives of
organisms, it is of great significance that we study the weather patterns and the air
pollution levels and make the weather chart and pollution level chart. The two can
be joined together to have a wholesome view. That pollution is influencing the
climate on planet earth is obvious from global warming. Therefore, making a
climate chart of an urban area alongwith yearly variation in suspended particulate
matter is important.

Air pollution is a growing problem. Air pollutant may be gaseous or particulate. The
particulate matter suspended in air with size less than 10 pgm is called Respirable
Suspended Particulate Matter (RSPM). The RSPM causes several respiratory
system disorders.

OBJECTIVES
After performing this exercise, you will be able to:

* enlist factors affecting climate;
* enlist components of weather;

® understand patterns of changes each component undergoes over the months
in a year; interpret the weather chart;
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® present the data in the form of bar graph;

Enviornmental SciencePractical

* realize the significance of pollution control.

MATERIAL REQUIRED Notes
(1) Thermometer (iv) Local daily newspaper
(i) Rainguage (v) TV news
(i) Hygrometer (vi)  Internet

WHAT YOU SHOULD KNOW

1. Climate of an area is an average pattern of weather conditions over a long
period of time.

2. Weather is the state of the atmosphere having taken into account all its
components such as temperature, wind, rain, humidity etc.

3. Weather of a place may be different from that of some other place at the same
point of time.

Weather of a place may also vary with the passage of time.

4
5. Study of climate cannot be done without the data of weather components.
6. Pollution is largely a consequence of human activities.

7

The biggest cause of the pollution is one the combustion of fossil fuels.

METHOD

1. For making a climate chart showing monthly values of climate variables and
RSPM values. You need a maximum-minimum thermometer, rain-gauge,
hygrometer etc. Else you can collect data from local daily newspaper, Central
or State Pollution Control Board, television or internet on daily basis.

2. You have to make the entries as per the following table for each month of a year.

MONTH :
Date M aximum Minimum | Rainfall | Humidity | Relative | RSPM*
Temp. (0°C) | Temp. (%) Humidity | (ppm)
(0°C)
Total
Average

* RSPM stands for Respirable Suspended Particulate Matter.
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.\ OBSERVATIONS

(1) Calculate average value of each component for each month.

Notes
(i) Taking month on x-axis and a component (say Maximum temperature ) on
y-axis make bar charts for each component.

(i) Analyze your observations.

DISCUSSION

®  Which month of the year shows the highest average maximum temperature
and why?

®  Which month of the year shows the lowest average minimum temperature
and why?

®  Which month of the year shows the highest average rainfall and why?

®  Which month of the year shows the lowest average rainfall and why?

®  Which month of the year shows the highest average humidity and why?

®  Which month of'the year shows the lowest average humidity and why?

®  Which month of the year shows the highest average relative humidity and why?

®  Which month of year shows the lowest average relative humidity and why?

®  Which month of the year shows the highest average RSPM?
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*  Suggest some measures to control the amount of RSPM in air?

Enviornmental SciencePractical

CONCLUSIONS Notes

® Draw conclusions based on answers to above mentioned questions.

PRECAUTIONS

1. Collect the data carefully and accurately for arriving at correct results and
conclusions.

FOR THE TEACHER

Guide the learner regarding sources available for collecting relevant data.
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EXERCISE-17

AIM: TO MAKE AN AUDIT OF THE ELECTRICAL ENERGY
CONSUMPTION BY VARIOUSHOUSEHOLDAPPLIANCES.

All living organismsrely on external sourcesof energy. In caseof greenplants, itis
radiation fromthe sun; in case of animals—itischemical energy. All thisenergy is
required for the organisms to be able to grow, to reproduce and to work. In
addition to this, humans al so consume energy in many other wayssuch aselectric
bulbs, cars, fans, air conditioner, television, cooking ovens, chullahs, machinesetc.

Almost everything that makes our everyday life computablerequiresenergy. So, it
would bevery significant to study the pattern of energy consumption at our home.
Tosmplify, the study can be delimited to the e ectrical energy. To make an audit of
€l ectricity consumption meansto quantify theelectrical energy useand prepareits
account to understand the pattern of e ectricity consumption at home or any other
establishment.

OBJECTIVES
After performing thisexercise, youwill beableto:

® enlistthe sourcesof energy at your home;
¢ caculatehow much eectrical energy your home consumes,
® know whether your homefollowsany energy conservation practice;

¢ find out thewaysto minimizeenergy consumption at home.

MATERIAL REQUIRED

(i) Pen (iii)) Notebook
(i) Pendl (iv)  Graph paper
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WHAT YOU SHOULD KNOW
1. Domesticelectricsupply inIndiaisat 220'V.

2. Commercia unit of eectrical energy isKilowatthour. (1 Kwh=1Unit)

3. All éectrica appliancesbear onthemthe power inwatt. (i.e. rateat whichthey
consumeenergy )

4. Makealist of electrical energy consuming items (appliances) used at your
homewith their power ratinginwatts. Theelectrical appliancesmay be:

(i) Lighting appliancessuch asbulb, tube, CFL etc.

(i) Hesting appliancessuch asgeyser, kitchen equipmentslikemicrowaveoven,
hester etc.

(iii) Refrigerator

(iv)Fanand exhaust fan

(v) Air conditioner

(vi)Water pump

(vii)Office equipments such ascomputer, printer, fax etc.
(vii)Miscdllaneousitemssuch asinverter, televison etc.

5. Energy consumed can be calculated by using theformula—

Energy = Power x Time

METHOD

Electrical Energy audit at home can be doneinthefollowing steps—

® Notethedurationin hoursfor which anapplianceisused at homeondaily
basis. Remember if three el ectric bulbsare used, the duration of their use
must be noted separately and collectively asit isnot necessary that al the
bulbs are used for the same duration.

® The above data should be filled in the following observation table.
(NOTE —The Column (b) of the table can be modified according to the
number and typesof electrical appliancesused at your home).

OBSERVATIONS

(i) Present your result in the form of a pie chart for the electricity energy
consumption during aday by variouselectrical appliancesat your home.
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S.No. Electrical Power of | Duration Energy
appliance Electrical | of which consume
Appliance | used (in watthour)
—_— (in Watt) (in hours) | i.e. product of
Notes (c) and (d)
@ ®) © @ ®
1. Bulb No. 1 | --- - —
2. Bulb No.2 | --- - —-
3. Bulb No.3 --- - -
4. Tube Light | --- . -
5 Fan --- —- —
--- - - Total -

Making a Pie chart
Suppose electrical energy consumption by various appliances on any
one day in a household is as given below.

S.No FElectrical Appliance FElectrical Energy consumption (Units)

1 Electrical bulb 0.36
2 Fan 1.26
3 Refrigerator 2.00
4 Cooler 1.80
5 Television 0.90

Total 632

For the electrical consumption by each appliance, corresponding angle
of pie chart can be obtained using the formula

_ Electrical Energy Consumption by the appliance « 360°

Total Energy consumption by all appliance
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Thus, the following table is obtained for making a pie chart-

S.No FElectrical Appliance Electrical Energy consumption

1 Electrical bulb 20.5°
2 Fan 71.8°
3 Refrigerator 113.9°
4 Cooler 102.5°
5 Television 51.3°

Total 360°

Now draw a circle and a radius in it. Make corresponding angles for

each appliance at the centre of the circle.

(i) Similar tables are filled in date wise for a month.

(1) Total electrical energy consumed during a month is calculated adding the totals
of column (e) of all the tables of different dates of a month.

(iv) Modified according to the number and types of electrical appliances used at
your home

(v) Total electrical energy consumed during a month obtained in step 3 is in watt-
hour. Therefore it is divided by 1000 to convert it into kilowatt-hour .

1 kilowatt-hour = 1Unit.

B Electricity bulb

W Fan
Refrigerator
Cooler

B Television

Fig. 17.1: Electrical Energy Consumption by Household Appliances Through
Pie Chart
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RESULT
Tota electrica energy consumedinthemonth = kilowatt-hour.

DISCUSSION
Onthebasisof observationsand result analyse thefollowing aspects—

Which device(s) / appliance (s) consumes moreel ectrical energy?

Wheredo you find any wastage of energy that could be avoided?

Is there any aternative appliance for any existing one that can reduce
consumption of electrical energy?(e.g. CFL inplaceof bulb)

What other measures could be taken to save energy.

How isthe energy economy level displayed on certain appliances?

PRECAUTIONS

1

Each and every electrical appliance used at homeshould beincludedinthelist
for theaudit.

Theduration of usevariesfrom oneapplianceto other. Therefore, theduration
for which an applianceisused should berecorded carefully.

Power rating of the appliances should be recorded in wattswhereas duration
of useinhours.

Certain gppliancesareused in particul ar period of theyear depending uponthe
weather conditions such asgeyser, cooler etc. Therefore, energy audit for a
month should never be used to cal cul ate average energy consumption for the
wholeyesr.

FOR THE TEACHER

® Theteacher may helpthelearner inidentification of electrical appliances
with lower voltages/ higher efficiency.

® Theteacher may also help thelearner inidentifying the energy economy
level printed and pasted on the el ectrical appliances.




APPENDIX -1

CURRICULUM
ENVIRONMENTAL SCIENCE PRACTICAL MANUAL

The purpose of teaching Environmental Scienceisnot
only to acquaint the learner with theoretical
knowledge but also to develop practical skills.
Development of these skills leads to better
understanding of the environment through hands-on
experience and mutual reinforcement of theory and
practice. Field exercises and laboratory work develop
psychomotor skills. The present courseinvolvesfield
work, laboratory exercises and short innovative
projectsto exercise creative thinking and problem
solving skills. Thelist of practical exercisesto be
carried by a student as part of this course on
Environmental Scienceisgivenbelow:

A. FIELD STUDIES(ANY THREE)

1. Study asimple ecosystem (suggested habitats-
pond, river, estuarine, lake, grasdand, forest, and
desert) and describe the biotic and abiotic
componentsof the ecosystem.

2. Study of theeffect of humaninteractionswiththe
netura environment.

3. Survey of vegetation, birds, insects and other
animasinyour locdity.

4. Choosefivecommontreespeciesplantsfromyour
neighbourhood and list their common names.
Describeeach plant intermsof itsheight and | eaf
characterigtics.

5. Describe the environmental problem of your
locality and suggest their remedly.

6. Visittodifferent water bodiesinyour village/
locality and describe their uses and source of
water pollution. If any

7.

1.
2.
3.

1.
2.

To segregate domestic solid waste into
biodegradable and non-biodegradable
components.

. LABORATORY EXERCISES(ALL)

Study of water quality.
Soil textureand analysisof components.

To estimate dust (particulate) deposition onthe
leavesof road side plants.

To study theeffect of light intensity onthegrowth
of plants.

. CREATIVEACTIVITIES(ANY TWO)

Set up anaguarium.

To study thebiodiversity birdsand insectsinyour
locdlity.

Topreparealist of plantsand animaswhich are
used asfood for humansand tocomment ontheir
habit and habitat.

M ake herbarium sheets of 10 different plants/
trees. Consult your teacher how to make aher-
barium shest.

Todescribe: 8) climateof anurban areas; b) yearly
variation in suspended particulate matter inthe
samearea.

To make an audit of the electrical energy con-
sumption by varioushouse hold gppliancesof your
home.



PRACTICAL EXAMINATION

Therewill beapractical examination of 3 hoursduration and maximum mark 20. Thedistribution of marksisas
folows

1. FeddSudies ; 05 marks
2. Laboratory exercises : 03+02 marks
3. Credtiveactivity : 05 marks
4. Practica record and Viva-voce ; 03+02 marks

Totd 20 marks





