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PREFACE
The Kerala State Council for Science, Technology and Environment under its Women Scientists
Division has been providing financial support for conducting Awareness Programmes on the
topic “Technological Advances in Transforming Women’s Lives” .The programme provides a
platform to speak on the use of Technology to effect social changes on the life of women and to
create awareness on the role Technology plays in improving women’s lives. The topics cover
those technologies that can be applied locally and are cost effective so as to benefit the socially
and economically weaker sections of the community and isorganized as one-day programme.
The major areas of focus for the Awareness Programme include: Clean water, Healthcare and
Sanitation technologies, Use of energy saving techniques, Simple machineries for reducing
drudgery at households, Development of simple electronic gadgets for improved household life,
Information technology, Traditional/herbal medicines, Water conservation and water efficient
technologies, Nutrition & Food habits, Agricultural processing, machinery, products and
practices and Traditional skills and handicrafts etc. Scientists/Academicians/Professionals
working in Universities/ R&D institutions/ Colleges/ NGOs etc. whoare experts in the relevant
field and who could organize the programmes are eligible to apply for financial assistance under
the scheme.
This book is a compilation of the technical presentations contributed by the faculty and
coordinators who had organized programmes at various institutions in Kerala during the year
2013-2014. This book is expected to contribute to the understanding of how technology can
contribute to the uplift of the status of women and can empower them to gain their rightful place
in the society. The technical papers presented in this volume would hopefully serve to benefit the
society in general and women in particular, at the same time serve as a reference material for
professionals working in the field.

iv

ACKNOWLEDGEMENT
This collection of technical presentations during the One-Day Awareness Programmes held at
various places within the State of Kerala has been the effort of a large number of people who
have contributed at various stages of implementaion, compilation and editing. We take this
opportunity to express our gratitude to all of them who have provided tremendous support
towards the publication of compendium.
We would like to express our greatest appreciation to Dr. Suresh Das; Executive Vice-President,
KSCSTE, for his constant encouragement and support in preparing this publication.

We

gratefully acknowledge the Research Advisory Committee (RAC) members Dr. A.P. Shashikala,
Dean, Academics, NIT-Calicut, Dr. P.G. Latha, Director, JNTBGRI, Prof. RVG Menon, Formerly
Director IRTC, Dr. R Renuka Nair, Scientist-G, SCTIMST, Dr. Venugopal P. Menon, Advisor,
CMR, Annamalai University, Dr. Laly. A. Pothen, Emeritus Fellow, Bishop Moore College,
Mavelikara, Dr. G. Padmaja, Emeritus Scientist, CTCRI, Sreekariyam, Prof. V.P.N. Nampoori,
Emeritus Professor, Department of Optoelectronics, University of Kerala, Prof. Valsamma
Joseph, Dean, KUHAS and Principal, Government Nursing College, Kottayam for their advice
and supervision in the compilation of this book.
We also thank all the Coordinators and the Faculties of the Awareness Programmes who have
shared their presentations with us that form the very foundation of this work.
Thanks are also due to all the staff members at KSCSTE who have contributed directly or
indirectly towards this publication by the Women Scientists Division.

v

FOREWORD

Dr. Suresh Das
Executive Vice President
Kerala State Council for Science Technology & Environment

Difficulties in accessing appropriate technologies and innovations by women, especially those
living in rural areas have had a significant impact on the quality of their lives. Compared to their
male counterparts, they are far more exposed to unsafe and unhealthy surroundings and in most
cases their additional societal commitments restricts their ability to work outside their homes.
There are a number of appropriate technology solutions which can solve day-to-day problems
such as access to clean water, health care, sanitation, agriculture and energy, which if made
available can help provide greater flexibility in women's lifestyles and help them to balance their
responsibilities at home and in their workplace.
The special role that women play in family and society makes them especially suited to bring
about early adaptation of innovations associated with households which can help them to play a
catalytic role in the development of our society. An important aspect related to sustainable
development is for society to be able to make better use of its natural resources, and as managers
of our natural resources, women have a special role to play in this. In this context, rural women
need to be made aware of the new knowledge related to better and more efficient use of local
resources. Indigenous knowledge and skills need to be popularized among rural women. Women
in both rural and urban sectors can also be made aware of the use and misuse of technology
especially in resolving economic, social and environmental problems. Women need to have
improved awareness on various technologies related to areas such as health and sanitation, use of
efficient energy devices and improved farming and agriculture practices.
In the above context, the KSCSTE Women Scientist Division is implementing a scheme on
popularizing 'Technological Advancements in Transforming Women's Lives'. The scheme offers
financial support for conducting one-day ‘Awareness Programmes’ on simple technologies that
can improve the lives of rural women.
The present compendium is a compilation of the deliberation of the experts in the 'Awareness
Programmes' conducted during the current year with the financial assistance of KSCSTE. I hope
that this compilation will help in understanding how Science & Technology can play a role in
improving the quality of women's lives.
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shffw: Hcp apJ-hp-cbpw kwc-£W amÀ¤-§fpw
Dr. Punnen Kurian
Secretary, Tropical institute of Ecological Sciences (TIES)
`qan-bnð Pohsâ \ne-\nev]v Xsó shf-f-¯Nâ B{i-bn-¨m-Wv.-BZy Poh³ DbnÀsIm-ïXv
t]mepw shf-f-¯n-em-Wv. `qan-bpsS D]-cn-Xe hokvXoÀ®-¯nð 71% hpw shffw Xsó-bm-Wv.tem-I-¯m-sI-bp-ff shf-f-¯nsâ Af-hnð 97%hpw D¸p-sh-f-f-am-Wv.-ip-²-Pew shdpw aqóp iXam\w am{Xw.-A-Xnð Xsó 2.67%hpw Ffp¸-¯nð D]-tbm-Kn-¡m-hpó Ah-Ø-bn-ep-a-ñ.-ti-jn¡p-ó 0.33% am{X-ta-bp-ffp ip²-Pew. Hfsc iqjvI-am-bXpw kÀÆ-N-cm-N-c-§fpw B{i-bn-¡p-óXp-amb Cu ip²-Pew Cóv I\¯ aeo-\o-I-c-W-¯mð \mtim³ap-J-am-bn-cn-¡p-óp.
a\pjy icn-c-¯nð cà-¯nsâ F¬]-¯n-bôp iX-am-\-¯nð A[n-Ihpw shf-f-am-Wv.Ip-Sn-¡pó shf-f-s¯ -c-à-¯nð ebn-¸n-¡m³ ]mI-¯n-em-¡pó tPmen-sN-¿p-óXv h³Ip-S-emWv.- a-en-\-Pew IpSn-¨mepw IpSn-¡pó Pew icn-c-¯n-\-I¯p sh¨p aen-\-am-¡-s¸-«mepw _p²nap«v h³Ip-S-en\p Xsó. ]nóoSv AXv hb-dn-s\bpw AXp-h-gn -i-co-c-t¯bpw _m[n-¡pó GsX¦nepw Xc-¯n-ep-ff Hcp tcmK-ambn amdp-I-bmWv ]Xn-hv.
icocw \nÀ½n-¨n-cn-¡pó ASn-Øm-\-L-S-I-§-fnð þ ]ô-`q-X-§-fnð þH-óm-bmWv BbpÀthZw
shf-fs¯ ]cn-K-Wn-¡p-ó-Xv.- a-\p-jyÀ ¡v `£-W-an-ñmsX Hcp-amkw hsc-sb-¦nepw ]nSn-¨p-\nev¡mw. -F-ómð shffw IqSmsX Hcm-gvN-t]mepw ]nSn¨p \nev¡m³ km[n-¡n-ñ .-i-co-c-¯nsâ
Aôn-semóp shffw \jvS-s¸-«mð ]nsó acWw Xsó Ah-Ø.
Hcp Znhkw HcmÄ¡v F{X enäÀ shffw thWw
sk³{Sð ]»nIv slð¯v F³h-tbm¬saâ v Fôn-\o-dnwKv HmÀK-ss\-tk-j³ (CPHEEO)
IW¡v {]Imcw HcmÄ¡v Hcp Znhkw Bh-iy-ap-ff shf-f-¯nsâ IW¡v ]«nIþ 1ð sImSp-¯ncn-¡p-óp.- CXn-e-[n-I-ambn \mw shffw D]-tbm-Kn-¡p-óp-sï-¦nð AXn-s\-[qÀ¯mbn ImtW-ïnbn-cn-¡p-óp. \K-c-hm-kn-IÄ Ct¸mÄ Xsó shf-f-¯nsâ ]cn-anXn a\-Ên-em-¡n-bn-«p-ïv.-F-¦nepw
D]-tbm-K-{I-a-¯nð \nb-{´-W-§Ä ]men-¡m³ ]e-t¸mgpw ad-¡p-óp.
]«nI 1
D]-tbmKw
Hcp hyIvXn¡v
Bh-iy-amb
shffw
IpSn-¡m³
5 enäÀ
`£Ww ]mIw sN¿m³
5 enäÀ
]m{Xw Igp-Im³
10 enäÀ
hkv{Xw Igp-Im³
30 enäÀ
I¡p-knse D]-tbm-K-¯n\v
55 enäÀ
aäm-h-iy-§Ä¡v
10 enäÀ
BsI
135 enäÀ
`qan-bnð shffw Dïm-b-sX-§s\?
ssl{U-P³, HmIvkn-P³ Fóo hmX-I-§-fpsS kwtbm-P-\-amWv shf-fw. GI-tZiw 450 tImSn
hÀj-§Ä¡p ap¼v `qan Np«p-]-gp¯ Hcp Kyl-am-bn-cp-óp. `qan-bnð hkvXp-¡Ä hmX-Im-h-Øbnð am{Xw \ne-\n-ón-cpó B ka-b-¯v, Dð¡-Ifpw {Kl-§fpw `qan-bp-ambn Iq«n-bn-Sn-¨-Xnsâ
^e-ambn `qan-bpsS hnhn[ `mK-§-fn-ep-ff Xm]-\n-e-bnepw aÀZ-¯nepw KWy-amb amä-§-fp-ïm-
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bn.-C-Xnsâ ^e-ambn X³am{X cq]-¯nð \ne-\n-ón-cpó ssl{U-P³ hmX-Ihpw HmIvkn-P³
hmX-Ihpw kwtbm-Pn¨p \ocm-hn-bp-ïm-bn.-A-´-co-£-¯nð Xm]-¯nepw aÀ±-¯nepw amä-§-fpïm-b-tXmsS \ocmhn XWp¯v {Zmh-Im-h-Ø-bnð shf-f-ambn ]Xn-¨p.Cu shf-f-¯n-emWv
Imem-´-c-¯Nâ (350 tImSn hÀj-§Ä¡v ap¼v) BZy Pohsâ Xòm{X DbnÀsIm-ï-Xv.
]«nI 2 Btfmlcn Pehn`hw

(enäÀ,HcmÄ,Znhkw )

kwØm\w
C´y
IÀWmSI
almcmjv{S
cmPØm³
KpPdm¯v
tIcfw
Xangv\mSv
Ahew_w

ag
D]cnXePew `qPew
15600
2612
1280
19100
2103
810
17600
1343
1500
16000
2807
790
13100
2291
910
12500
1652
780
7140
1443
1030
tIcf¯nsâ Pehn`h§Ä
kn.U»yp.BÀ.Un.Fw.1992

`qP-e-t{km-X-Êp-IÄ
`utam]cn-X-e-¯n\p sXm«v Xmsg-bp-ff Pe-s¯-bmWv s]mXpth `qPew Fóv
hnti-jn-¸n-¡p-ó-Xv. `utam]-cn-X-e-¯n-se-¯pó Pew a®v, ]md Fón-h-bn-eqsS Acn-¨n-d§n
`qan-¡-Sn-bnð kw`-cn-¡p-óXmWn-Xv. InW-dp-IÄ, \ocp-d-h-IÄ, Pe-X-cw-K-§Ä Fónh DZm-l-cWw.
temI-¯n-se-ä-hp-a-[nIw InW-dp-I-fpsS km{µ-X-bp-f-fXv tIc-f-¯n-em-Wv.-a-g-¡m-e¯v `qan-bnð
]Xn-¡pó shffw a®n-eqsS In\n-ªn-d§n `qan-¡-Sn-bnse hnhn[ AS-cp-I-fnð \nt£-]n-¡-s¸Sp-ó-XmWv InW-dp-IÄ hgn \½Ä ]pd-s¯-Sp-¡p-ó-Xv. \ñ \ocp-d-h-bp-ff Øe-§-fn-emWv
km[m-c-W-bmbn InW-dp-IÄ Ipgn-¡p-óXv ag-¡vti-j-ap-ff ]pg-sh-ffw t]mse InWÀsh-ffw
Ie-§n-b-Xm-bn-cn-¡n-ñ. Fón-cp-ómepw AXv ip²n-bm-bn-cn-¡-W-saóv \nÀ_-Ô-hp-an-ñ. ag-sh-ffw
a®n-eqsS DuÀón-d-§p-ó-Xn-\n-S-bnð a®n-e-S-§n-bn-cn-¡pó H«sd hkvXp-¡Ä CXnð ebn-¨p-tNcmw. Fómð Ipsd hkvXp-¡Ä CXnð ebn-¨p-tN-cmw. Fómð Iptd hkvXp-¡Ä ]e a®-S-cpIÄ¡n-S-bn-eqsS IS-óp-t]m-Ip-t¼mÄ Acn¨p amä-s¸-Sp-Ibpw sN¿mw.
hS-¡³ tIc-f-¯nð hym]-I-am-bn-cpó Pe-Xp-cw-K-§Ä Cóv GXm-sïms¡
A{]-Xy-£-amb ØnXn-bn-em-Wv. ae-tbm-c-ta-J-e-bnð kPo-h-amb Pe-t{km-X-Êp-I-fmbn \ocp-d-hIfpw \ne-sIm-f-fp-óp.
Pe-£maw ]cn-l-cn-¡p-hm³- -agshffw kw`cn¡mw
a®ns\Pew kwc-£n-¡p-hm³ {]m]vX-bm-¡p-I-bmWv `qP-e-kw-c-£-W-¯n\v
Gähpw D¯-sa-¦n-epw, IyXn-a-amÀ¤-§Ä kzoI-cn-¡p-óXv {]tbm-P-\-I-c-am-Wv.
1. ag¡pgnIÄ
hoSpIÄ, sI«nS§Ä FónhbpsS apä§fnð X§n\nev¡pó shffw kw`cn¡m\pff
IpgnIfmWnh.hoXn Ipdª \ofhpw Bghpw IqSnb Cu IpgnIÄ InWdp-IÄ¡p sXm«-Sp¯v
Fómð InW-dn-t\mSv tNÀó-ñmsX {IanIcn¡mhpóXmWv. CXv shffw DuÀóv
InWdpIfnse¯póXn\v klmbn¡pw.CXnsâ apIÄ`mKw XSntbm Nmt¡m ]eItbm
D]tbmKn¨v
aqtSïXmWv.C§s\
agshffw
`qKÀ`¯nse¯n¡póXp
aqew
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shffs¸m¡t¯bpw hcÄ¨tbbpw t\cnSm\mIpw.`q-an-bpsS D]-cn-X-e-¯n-eqsS Hmtcm ag-b¯pw
Hen-¨p-t]m-Ipó shf-f-¯nsâ Afhp Ipd¨v `qan-bn-tebv¡v Bgvón-d-§pó shf-f-¯nsâ Afhv
Iq«p-I-bmWv CXp aptJ\ sN¿p-ó-Xv.
2. {Knð AdIÄ
apä¯nsâ hi§fnembn hoXnIpdªv \nf¯nð IpgnsbSp¯v Pew Xmtg¡v hnSmhpóXmWv.
a®n\v Dd¸nsñ¦nð apIÄ `mK¯v \nópw Xmtg¡v Ipd¨p`mKw knaânSpI.XpSÀóv
NmepIsfmgn¨pff `mKw DbÀ¯n Xd\nc¸n\p kam´cambn Ccp¼p ss]¸pIÄ \nÀ¯n
Dd¸n¡Ww.apäs¨cnhv {Ias¸Sp¯n agshffs¯ {Knð AdIfneqsS `qanbnte¡v Xmgv¯mw.
3. ag-shff kw-`-cWn
HmSv, sS-dÊv Fóo tað¡p-c-I-fnð \nóp t\cn«pw Hme, -HmSv Fón-h-bnð \nóp-ff shffw ]n.hn.-kn. ss]¸p-sIm-ïp-ff ]m¯n D]-tbm-Kn¨pw s^tdm-kn-a-âp sImïp \nÀ½n¨ Sm¦p-I-fnð
tiJ-cn-¡mhpóXm-Wv. -a-g-sh-ffw ip²-am-sW-¦nepw tað¡p-c-bnð \nóp-ff amen\yw Ie-cm³
CS-h-ómð Ncð, -a-Wð,- Icn Fón-h-b-S-§n-bn-cn-¡pó Acn¸ D]-tbm-Kn¨v Acn-¨p-amän ip²n-Icn-¡m-\p-ff kwhn-[m\w Dïm-t¡-ï-Xm-Wv.-A-´-co-£-¯nepw tað¡p-c-bnepw aäp-apff s]mSn-]S-e-§Ä ]pd-¯p-I-f-bp-ó-Xn-\mbn BZys¯ Htóm ctïm ag-sh-ffw Hgp-¡n-I-f-bWw .Cu
shffw `qan-bn-te¡v Hgp-In-t]m-Ipó coXn-bnð Hcp hmðhv ]nSn-¸n-t¡-ï-Xp-ïv. -]o-ónSv ag-shffw Sm¦n-se-¯p-t¼mÄ Cu hmðhv AS-¡p-Ibpw thWw.
4. t\cn«v InW-än-tebv¡v
HmSv, joäv Fónh D]-tbm-Kn¨pff sI«n-S-§-fnð tað¡p-c¡p Xmsg `mK-¯mbn
joäv, ]n.-hn.-kn. ss]¸v, apf Ch-bn-te-sX-¦nepw D]-tbm-Kn-¨p-ff ]m¯n-IÄ Dïm-¡p-I. ]m¯nbpsS A{K-`m-K-¯p-\nópw Aä¯v ip²o-I-cW kwhn-[m\w (»o-¨nwKv ]uUÀ Ingn-sI«n
hbv¡pI) Dff Hcp s]¸v InW-än-te¡v shffw hog-¯¡ coXn-bnð {Iao-I-cn-¡p-I. shffw
]m¯n-I-fn-eqsS hóv ip²o-IcW ss]¸n-eqsS ISóv InW-än-se-¯p-ó-Xm-Wv.
ag-sh-ffw kq£n-¡p-t¼mÄ
agshffkw`-c-Wn-IÄ Cóv Gsd hym]-I-amWv.a-g-sh-ffw kw`-cn-¡p-t¼mÄ Hóp {i²n-¨mð
AXnsâ ip²n ]c-am-h[n \ne-\nÀ¯n D]-tbm-Kn-¡p-hm³ km[n-¡pw.
 kw`cWn \nÀ½n-¨-Xn-\p-tijw AIhpw ]pdhpw \ómbn hy¯n-bm-¡p-I.
 Sm¦nsâ aqSn sImXp-Ip-Ifpw kqcy-{]-Im-ihpw IS-¡msX ico-bmbn AS¨p kq£n-¡p-I.
 Sm¦n\p kao]w aen-\-Pew aen-\-h-kvXp-¡Ä Ch sI«n-In-S-¡m³ A\p-h-Zn-¡msX
Ft¸mgpw hy¯n-bmbn kq£n-¡p-I.
 Sm¦nsâ kao]w Sm¦n-te¡p Nmªp-In-S¡pó ac-Nn-ñ-IÄ sh«n-am-äp-I.
 hÀj-¯n-sem-cn-¡-se-¦nepw Sm¦v IgpIn hy¯n-bm¡n shff ]qip-I.
 ^nðä-dp-IÄ Hcp hÀjw IqSp-t¼mÄ amän ]pXn-bh hbv¡p-Itbm IgpIn hy¯n-bm-¡pItbm sN¿p-I.
 hoSpw ]cn-k-chpw hy¯n-bmbn kq£n-¡pI.
Pekwc£Ww
Hcp Aaqeyamb hn`hamWv shffw.\mw Ipd¨p Imcy§fnð {i² sNep¯nbmð Hcp
]cn[nhsc Pe£maw XSbm\pw, AXn\p thïn Nnehm¡pó ]Ww Ipdbv¡m\pw AXnsâ
Zqcp]tbmKw XSbm\pw AXns\ kwc£n¡m\pw km[n¡póXmWv.
1.

]qt´m«tam ASp¡ftXm«tam, ]pðX-In-Sntbm \\bv-¡p-ó-Xn\v ip²-Pew t\cn«p]-tbmKp-¡msX aäm-h-iy-§Ä¡p-]-tbm-Kn-¨v ]mgm-Ipó shffw ]nSn¨p sh¨v D]-tbm-Kn-¡p-I. C-Xp-hgn KmÀln-Im-h-iy-§Ä¡p-]-tbm-Kn-¡pó shf-f-¯nsâ A³_Xp iX-am-\-¯ntesd kwc-£n-¡m-\m-Ipw.
2. hoSn-\-It¯m ]cn-k-c-§-fntem Dff ss]¸p-I-fnð tNmÀ¨- I-sï-¯n-bmð DS³ Xsó
4
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AXv ]cn-l-cn¨v shffw ]mgmhp-ónñ Fóv Dd¸p hcp-¯p-I.
3. ^vfjv Sm¦p-IÄ¡v tNmÀ¨-bn-ñóv Dd-¸p-h-cp-¯p-Ibpw ^vfjv sN¿pó shf-f-¯nsâ
Afhv \nb-{´n-¡p-Ibpw sN¿p-I.
4. hym]vXw Ipdª ^vfjv Sm¦p-IÄ ]nSn-¸n¨pw jh-dp-I-fpsS Dbcw Ipd¨pw shf-f-¯nsâ
D]-tbmKw {Iao-I-cn-¡m-hp-ó-Xm-Wv.
5. Hmt«m-am-änIv hmjnwKv anjn\pIfpw Unjvhmj-dp-Ifpw D]-tbm-Kn-¡p-t¼mÄ IyXy-ambn
hm«À sehð skäp sN¿p-I.
6. ho«pamen-\y-§Ä ASp-¯p-ff HmS-I-fnð \nt£-]n¨v AXnse shffw aen-\-am-¡msX
ASp-¡fbv¡Sp¯v Pe-t{km-X-Êp-IÄ¡-Ise It¼mÌv Ipgn Øm]n¨v amen-\y-§sf
AXnð \nt£-]n-¡p-I.-CXv hf-ambpw D]-tbm-Kn-¡mw.
7. ]m{X-§Ä Igp-Ip-t¼mÄ ss]¸nð \nópff shf-f-¯nsâ thKX Ipd-¡p-I.
8. tjhp sN¿p-Ibpw ]ñp-tX-bv¡p-Ibpw aäpw sN¿p-t¼mÄ apgp-h³ ka-bhpw ss]¸v Xpdóp-h-bv¡m-Xn-cn-¡p-hm³ {i²n-¡p-I.
9.
hmð¡nïn
Pekwc£W¯nsâ {]m[m\yw a\Ênem¡nb ]qÀÆnIcmWv hmð¡nïn
D]tbmKn¨ncpóXv.hmð¡nïnbpsS t\À¯ IpgeneqsS Pew ]pdt¯bv¡p hcpóXmWnXnsâ
{]tXyIX.Sm¸v Xpdóphn«psImïv Pew D]tbmKn¡póXpw hmð¡nïn D]tbmKn¨v Pew
D]tbmKn¡póXpw X½nepff hyXymkw Duln¡m\pfftXbpffp.
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Peip-²o-I-c-W amÀ¤-§-Ä
Dr. E. V. Ramasamy
Reader, School of Environmental Sciences
Mahatma Gandhi University.
Pe-aen\o-I-cWw Gdn-b-tXmsS shffw ip²o-I-cn¨v am{Xta D]-tbm-Kn-¡mhq Fó ØnXn-bmWv. henb Øm]-\-§-fnepw ^mIvS-dn-I-fnepw aäpw Peip²o-I-c-W-¯n-\mbn _yl-¯mb aen-\P-e-ip-²o-I-cW ¹mâp-I-fp-ïv. ]e L«-§-fn-embn hnhn[ imkv{Xob amÀ¤-§-fn-eq-sS-bmWv ChnS-§-fnð Pew ip²o-I-cn-¡p-ó-Xv. Fómð hoSp-I-fnepw efn-X-amb amÀ¤-§Ä am{Xta {]mtbm-KnI-am-Iq.-]-c-¼-cm-K-Xhpw imkv{Xo-b-hp-amb Nne Pe-ip-²o-I-c-W-amÀ¤-§Ä NphsS tNÀ¡p-óp.
Pew ip²n-I-cn-¡p-ó-Xn\v Nne kky§-fmb Idp-I-¸p-ñv (-{^mKvssaävkv Hmkv{Smenkv), cma¨w
(sh-«n-sh-À) Fónh Ct¸mÄ D]-tbm-Kn-¨p-h-cp-óp.-tX-¡-Sn-bnse Hcp {]apJ tlm«-enð F«v aoätdmfw Db-c-¯nð hf-cpó Idp-I-¸pñv Pe-ip-²o-I-c-W-¯n-\mbn D]-tbm-Kn-¡p-óp-ïv.
Aôp skâ v hnkvXy-Xn-bp-ff Idp-I-¸pñv tXm«-¯nð {]Xn-amkw GI-tZiw aqóp e£w enäÀ
shffw kwkvI-cn-¡m-\mhpw cmkamen\y§Ä AS§nbncn¡pó shffw ip²nIcn¡¯¡
tijnbpff kkyamWv cma¨w.cma¨w Hcp sNdnb XS-¯nð \«v AXn-eqsS aen-\-Pew IS-¯nhn-«mð aXn-bm-Ipw.
kky§Ä D]-tbm-Kn-¨p-ff Pe-ip-²o-I-cWw ]e L«-§-fn-em-bmWv \S-¡p-óXv BZys¯
Sm¦nð aen-\-Pew tiJ-cn¨v amen-\y-§sf ASn-bn-¸n¨v ASp¯ Sm¦n-te¡v Hgp-¡p-óp. ChnsS
Jcm-h-Ø-bn-ep-ff hkvXp-¡Ä ASnª tijw sNSn-t¯m-«-¯n-te¡v ]¼p sN¿p-óp. Cu
shffw kky§fpsS thcp-]-S-e-§-fn-eqsS ISóv aW-e-cn¸ hgn aqóm-as¯ Sm¦nð tiJ-cn-¡s¸-Sp-óp. ChnsS t¢mdn-t\-jt\m atäm \S¯n AWp-hn-ap-à-am¡n ip² Pes¯ ]pd-¯p-hn-Spóp.
t¢mdn-t\-j³ \S-¯p-ó-hn[w
Acn¨p Ignª shf-f-¯nð t¢mdnt\j³ \S¯n hnt«m tcmK-Im-cn-I-fmb kqjvamWp PohnIsf \in-¸n-¡m-hp-ó-Xm-Wv. cïc {Kmw »o¨nwKv ]uUÀ Bbncw enäÀ shff¯n\v Fó
IW¡nð FSp¯v AcenäÀ shff¯nð Ie¡n ASnª tijw sXfnbqän FSp¯v Hgn¡pI.
InWdnsâ Hcp dnwKnð GItZiw 1000en.shffhpw Hcp Xos¸«nbpsS s]«n \nIs¡ »o¨nwKv
]uUÀ FSp¯mð 2.5{Kmapw ImWpóXmWv. cm{Xn sN¿p-ó-XmWv A`n-Im-ayw.-»o-¨nwKv ]uUÀ
Pe-¯nð Ie-§m\pw icn-bmb ^ew e`n-¡m\pw CXv klm-bn-¡pw.-t¢m-dn-t\-j³ \S-¯nb
DS³ Pew D]-tbm-Kn-¡m³ {ian-¡-cp-Xv. AÄ{Sm-ssh-eäv shfn¨w, Hm-tkm¬ hmXIw Fónh D]tbm-Kn¨pw Ch sN¿m-hp-ó-Xm-Wv. sXfnª shffamsW¦nð sslt¸mt¢mssdäv enädn\v Hcp
Xpffn Fó \nc¡nð tNÀ¯v AcaWn¡qÀ Ignªtijw IpSn¡m\p]tbmKn¡pI.aäp-amÀ¤-§Ä
s\-ñn-¡m-s¸m-Snbpw CXn\p \ñ-Xm-Wv.-Ip-Sn-¡pó shf-f-¯nð cma-¨w,-I-cn-§m-en,-Po-c-Iw,- Xp-f-knbn-e, -a-ñn,- ]-Xn-apJw XpS-§n-b-h-bn«v Xnf-¸n-¨p-]-tbm-Kn-¡p-óXv D¯-a-am-Wv.- th-\ð Ime¯v
InWÀ sNfn-\o¡n hy¯n-bm-¡n-b-Xn-\p-tijw aWð hnXdn Nnc-«-¡cn sNdnb he-I-fnð sI«n
shf-f-¯nð Xmgn-¯n-bn-Sp-óXpw \ñ-Xm-Wv.
shf-f¯nsâ aWhpw cpNnbpw \ndhpw \nÀ¯p-ó-Xn\p thïn Xcn-X-cn-bm-¡nb Nnc-«-¡cn D]tbm-Kn-¡m-hp-ó-Xm-Wv. Np®mt¼m tkmUmtbm Ingn-sI«n shf-f-¯n-en-«mð ITn-\-P-es¯ ayZpP-e-am¡n amäm-hp-ó-Xm-Wv.
shf-f-¯nð Aenªp tNÀón-cn-¡pó Ccp¼v, amw-K-\okv Fón-hsb \o¡w sN¿p-ó-Xn\v
thï coXn-bnð hmbp IS¯n hn«mð aXn-bmIpw.C-Xn-\mbn sNdnb Ipg-ep-IÄ hgn hmbp shff-¯nð IS-¯n-hn«v Ipan-f-I-fp-ïm¡n s]m«n-¡p-Itbm shffw sNdnb IWn-I-I-fm¡n hmbp-hnð
{]h-ln-¸n-¡p-Itbm sN¿m-hp-ó-Xm-Wv.- sP-äp-IÄ,- ^-u-ï-\p-IÄ, shf-f-¨m-«-§Ä Fónh hgn
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A´-cn-£-¯nð hnt£-]n¨pw Sm¦nsâ ASn-bnð IqSn t\cnb kpjn-c-§Ä hgn hmbp {]h-ln¸n¨pw CXp sN¿mw.
100 enäÀ shff¯nð 8 {KmwhoXw \oäpI¡ CSpóXv Ccp¼v, _mIvSocnb,
ssPhamen\y§Ä Fónhbpw PeImTn\yhpw Ipd¡póp. Ie§nb shffw sXfnbn¡m³
s]m«mkyw s]ÀamwKt\täm Betam 10þ15 {Kmw Hcp enädn\v Fó IW¡nð D]tbmKn¡mw.
Ch IqSmsX Peip²oIcW¯n\p sNehp Ipdª amÀ¤§fpapïv. sNdnb shffmcw Iñv,
aWð, Icn, Iñ v(Ncð) Fónh 25:25:15:10 Fó A\p]mX¯nð ASp¡n ASnbnð sNdnb
Zzmc apff Ie¯nð shffsamgn¨mð Acn¸bneqsS hcpó shff¯nð \nóv
hensbmcpiXam\w amen\y§sf \o¡m³ km[n¡pw.Ie§nb shffw sXfnbm³
apcn§¡m¡pcp sXmenIfªv Ac¨v Hcp ¥mkv shff¯nsemgn¨v 10 an\näv Cf¡pI (400 enäÀ
shff¯n\v 30 Ipcp).
Peip²oIcW¯nð Nne aÕy§fmb ISve, tcmlp Fónhbpw hmenkvt\dnb,
ssl{Unñ, emPn\m³{Um Fóo Pekky§fpw {][m\ ]¦phln¡póp.
hoSp-I-fnse aen-\-Pew iq²o-I-cn-¡m³
1. tkm¡v ]näv
hoSpIÄ,Øm]\§Ä FónhnS§fnð \nópff aen\Pew (I¡pknð
\nsómgnsIbpff) Hcp ]cn[n hsc ip²nIcn¡m\pff efnXhpw sNehp IpdªXpamb
amÀ¤amWv tkm¡v]näv. Hcp aoäÀ kaNXpc¯nepw Hcp aoäÀ Bg¯nepapff Ipgnbnð ]e
ASp¡pIfmbn CjvSnI, Icn¦ð IjW§Ä, Ncð, ]cp¡³ aWð, Fónh \nd¨v Hcp
kwhn[m\w cq]s¸Sp¯Ww.ho«nse aen\Pew CXnte¡v Hgp¡n hnSWw.F®bpw sImgp¸pw
aäv Jc]ZmÀ°§fpw sImïSnªv a®nte¡cn¨nd§pt¼mÄ Ipgnbnð \nd¨ncn¡pó
km[\§sfSp¯v hy¯nbm¡n hoïpw IpgnbnenSWw.a®nsâ BKncW tijn¡\pkcn¨v
XpSÀ¨bmbn AôphÀjw hsc tkm¡v]näv D]tbmKn¡mhpóXmWv.
2. Iy{Xna \oÀ¯SmI§Ä
Iy{Xna
\oÀ¯SmI§fnð
aen\Pes¯
ASnbn¡en\p
hnt[bam¡n
Jc]ZmÀ°§sf
\o¡w
sN¿póp.cïmw
L«ambn
aWð/Ncð
Acn¸bneqsS
Acn¡póp.aen\Pe¯neS§nbncn¡pó
t]mjI§sf\o¡w
sN¿póXn\mbn
kq£vaPnhnIfpsS {]hÀ¯\w km[yam¡póXn\mbn Hcp Iy{Xna \oÀ¯SmI¯nte¡v
aeo\Pes¯ F¯n¡póp. kq£va Pohn Ifpw, hmg, ssIX, Im\, Im«ptN¼v,
Nnebn\w]pñpIÄ Fónh ChnsS ip²oIcW¯n\mbn {]hÀ¯n¡póp.
InWÀ aen-\o-I-cWw XSbmw
 InW-dnsâ DÄhiw Iñp-sI«ntbm tIm¬{Ioäv dnwKn-d-¡ntbm kwc-£n-¡mw.
 InW-dn-t\mSv tNÀóv Ipfn-¡p-Itbm ]m{Xw Igp-Ip-Itbm XpWn-IÄ Ae-¡p-Itbm
sN¿m³ ]mSnñ
 Iyjn-bn-S-§Ä InW-änð \nóIsebmbn-cn-¡-Ww.
 InW-dn\p Npäpw Xd-\n-c-¸n\p apI-fn-embn Hcp aoäÀ Db-c-¯n-se-¦nepw Ac-`n¯n sI«pIbpw CXn\p Npäpw shffw sI«n-In-S-¡msX Nmep-IÄ \nÀ½n-¡p-Ibpw sNt¿-ï-Xm-Wv.
 InWÀ he-bn«v aqSn kq£n-¡p-Ibpw CS-¡n-S¡v hy¯n-bm¡n AWp-hn-ap-à-am-¡p-Ibpw
thWw.
 InW-dn\p apI-fn-tem«v InS-¡pó hy£-sIm-¼p-IÄap-dn¨p amä-Ww.
 InW-änð \nópw shffw tImcp-hm-\p-]-tbm-Kn-¡pó _¡äv Ibdpw hy¯n-bmbn kq£n¡p-I.
 Imen-s¯m-gp-¯v, -Nm-W-I-¡pgn, am-en-\y-§Ä \nt£-]n-¡pó Ipgn It¼m-ÌvIp-gn,
I¡qkv Sm¦v Ch InW-änð \nópw 15 aoä-sd-¦nepw AI-se-bm-bn-cn-¡-Ww.
 I¡q-knð \nóp-ff amen-\y-§Ä kwkvI-cn-¡p-ó-Xn\v sk]vänIv Sm¦pw tkmIv]näpw
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\nÀ½n-¡p-I.
shf-f-s¸m¡ ka-b¯v
tIc-f-¯nepïm-Ipó {]Iy-Xn-Zp-c-´-§-fnð Gähpw A[nIw \mi-\-jvS-§Ä Dïm-¡pó
HómWv shf-f-s¸m-¡w.-tI-c-f-¯nse Ime-hÀj-¯nsâ {]tXy-I-Xbpw Aim-kv{Xo-b-amb `qhn-\ntbm-Khpw {]Iy-Xn-hn-`-h-§-fpsS Aan-X-Nq-j-Whpw shf-f-s¸m-¡w aqe-ap-ïm-Ipó Zpcn-´-§Ä
hÀ²n-¸n-¡p-óp.-sh-f-f-s¸m¡ ka-b¯v {i²n-t¡ï Nne kpc-£nX amÀK-§-fpïv.






Xnf-¸n-¨m-änb shffw am{Xw D]-tbm-Kn-¡p-I.
`£-W-km-[-\-§Ä aqSn-h-bv¡p-I,- A-an-X-`-£Ww Hgn-hm-¡p-I,- X-Wp¯ `£W km[-\§Ä D]-tbm-Kn-¡m-Xn-cn-¡p-I.
I«-N³Nmb, I-ªn-sh-f-fw, -I-cn-¡n³ shffw Fónh D]-tbm-Kn-¡p-I.-h-b-dn-f¡w Dïmbmð ASp-¯p-ff Btcm-Ky-tI-{µ-hp-ambn _Ô-s¸«v H.-BÀ.-Fkv emb\n e`y-am-¡p-I.
»o¨nwKv ]uUÀ Asñ-¦nð Np®m¼v D]-tbm-Kn¨v ]cn-kcw hy¯n-bm-¡p-I.
sI«n-In-S-¡pó shf-f-¯nð Ipfn-¡p-Itbm Ifn-¡p-Itbm sN¿-cpXv
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shf-f-¯nsâ KpW-\n-ehmc ]cn-tim-[\ amÀ¤-§-Ä
Ms. Roshini Susan Elias
Senior Research Associate
Tropical institute of Ecological Sciences (TIES)
shf-f-¯nsâ ck-X{´w
cïv ssl{U-P³(H)
Bähpw Hcp HmIvkn-P³(O)
Bähpw tNÀó-XmWv Hcp Pe X³am{X(H2O). s\Käohv NmÀPp-ff HmIvkn-P³ Bd-d-¯nsâ Bä-§-fn-em-bmWv t]mkn-äohv
NmÀPp-ff ssl{U-P³ Bä-§Ä \ne-bp-d-¸n-¨n-cn-¡p-ó-Xv.kmÀhn-I-em-bIw (Universal solvent)
FómWv shf-fs¯ hnti-jn-¸n-¡p-ó-Xv. aäp {Zmh-I-§sf At]-£n¨v Ht«sd ]ZmÀ°-§sf
ebn-¸n-¡m³ Ign-hp-f-f-Xp-sImïv shf-fs¯ C§s\ hnfn-¡p-ó-Xv.
ip²Pe-¯n\v A¾-Kp-Wtam £mc-Kp-Wtam Cñ.- \nÀÆocyw AYhm \yq{Sð (Neutral) BWv.
A¾-Xbpw £mcXbpw Af-¡pó ]n¨v skI-bn-enð Ggv BWv Cu \nÀÆocyhØ.- ]n.-¨v.- aqeyw
Ggnð Ipd-ªmð AXv A¾-X-bp-f-fXv (acidic) Fópw Ggnð IqSn-bmð AXv £mc-X-bp-f-fXv
(alkaline) Fópw hnfn-¡-s¸-Spw.
shf-f-¯nð ebn-¨p-tNÀón-cn-¡pó eh-W-§-fmb Imðky-¯n-sâbpw aKv\ojy-¯n-sâbpw GäIp-d-¨n-ep-I-f-\p-k-cn¨v ITn-\-P-e-saópw ayZp-P-e-saópw cïmbn Xncn-¨n-cn-¡p-óp.-Im-Tn\yw IqSn-bsh-f-fhpw tkm¸pw-tN-cp-t¼mÄ Imðky-¯n-sâbpw aKv\ojy-¯n-sâbpw tkm¸n-sâbpw Hcp
kwbpàw Dïm-Ip-óp. Ch Dïm-bn-XoÀó tijta tkm¸v ]X-bp-I-bp-f-fp.-A-Xp-sIm-ïmWv
ITn-\-P-e-¯nð tkm¸v ]X-bp-I-bn-ñtóm ITn\ Pe-ap-] tbmKn¨mð IqSp-Xð tkm¸v Nne-hmIp-satóm ]d-bp-ó-Xv.- sh-ffw Xnf-¸n-¡p-Itbm Asñ-¦nð Aev]w Np®m¼p Ie-¡p-Itbm
sN¿vXmð ImTn\yw amdpw.
tkmUnbw, aKv\ojyw, Imðkyw XpS-§nb teml-§-fpsS t¢mssd-Uv, -kÄt^-äv, -ImÀ_-tWäv
apX-emb eh-W-§Ä AS-§nb shf-f-amWv Hmcp-sh-f-fw (Saline water). hnfhp Ipdªp
t]mIpó Xc-¯nð kkyh-fÀ¨sb Hmcp shffw _m[n¡pw.th-\ðIm-e¯v eh-Wmwiw IqSnb
shffw Xf-fn-I-b-dp-óXv tIc-f-¯nse Xoc-{]-tZ-i-§-fnð Hcp Ønc-kw-`-h-am-Wv.- I-Sð apJ¯v
\nóv Ccp-]XvIntem-ao-äÀ AI-¯p-hsc Hmcp-sh-ffw Xf-fn-I-b-dp-óp-ïv. _ïp-sI«n Hcp ]cn[n
hsc Cu {]iv\w ]cn-l-cn-¡m-hp-ó-Xm-Wv.- F-ómð CXv ]pg-bnse shf-fs¯ aen-\-am-¡p-óp.-\Zn-I-fnð Bh-iy-¯n\v ip²-Pe {]hmlw Dd¸p hcp-¯n-bmð Hcp ]cn-[n-hsc Hmcp-sh-ffw Ibdp-óXv XS-bmw.
]«nI (3) cmk-h-kvXp-¡ÄsIm-ïp-ïm-Ipó tcmK-§Ä
cmk hkvXp-¡Ä
^vfqssdUv
knen¡

Aep-an-\nbw
ImUvanbw
ss\t{Säv
IoS-\m-in-\n-IÄ
A¾-Xzhpw Ccp¼pw

tcmK-§Ä
^vfqtdm-knkv (Z-´-tcm-Kw)
knen-t¡m-kn-kv (izm-k-tIm-i- X-I-cm-dpIÄ)
AÄjn-tagvkv tcmKw (a-d-hn)
Cäm-bnþ Cäm-bn (F-ñp-I-fpsS tXbvam-\w, InUv\n XI-cm-dp-IÄ)
saX-sam-t¥m-_-\o-an-b (-lo-tam-t¥m-_nsâ
Afhp IqSpó Ah-Ø)
Lmân-tKmUp (k-Ôn-th-Z-\)
AIm-e-\c
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saÀ¡pdn
BÀk\nIv
saÀ¡pdn
BÀk\nIv

ao\amä (Rc¼p kw_ÔambXv)
BÀkntImknkv(Izm³kÀ,XzIvtcmK§Ä
)
ao\amä (Rc¼p kw_ÔambXv)
BÀkntImknkv(Izm³kÀ,XzIvtcmK§Ä
)

shf-f-¯nsâ `uXo-I-Kp-W-§Ä
GXp ]ZmÀ°-¯n-sâbpw Jcw,- {Zm-h-Iw, -hm-XIw Fón `uXn-I-A-h-Ø-I-fnð {]Iy-Xn-bnð
kpe-`-amb A]qÀÆw hkvXp-¡-fnð HómWv shf-fw.-{Zm-h-Im-h-Ø-bn-ep-ff shf-f-amWv \½p¡v
Gsd ]cn-Nn-Xw.-X-Wp-¯p-dªv Jcm-h-Ø-bn-em-hp-t¼mÄ shf-fs¯ ssFkmbn amdp-Ibpw Xnf¡p-t¼mÄ Pe-X³am-{X-IÄ hmX-Im-h-Ø-bn-ep-ff \ocm-hn-bmbn amdp-Ibpw sN¿p-óp.
aäv GXv {Zmh-I-s¯-¡mfpw IqSp-Xð NqSv BKn-cWw sN¿p-ó-Xn\v shf-f-¯n-\v I-gnbpw.hn-injvS-Xm]w Fó am\Iw D]-tbm-Kn-¨mWv Cu I-gnhv hyà-am-¡p-ó-Xv.-sh-f-f-¯nsâ hnin-jvSXm]w aäv {Zmh-I-§sf At]-£n¨v hfsc IqSp-X-em-b-Xn-\mð shffw NqSm-hp-ó-Xn\p thïn
IqSp-Xð Xmt]mÀPvPw BKo-cWw sN¿p-óp.-A-Xp-sImïp Xsó \ñ NqSp-ff hkvXp-¡sf
XWp-¸n-¡m³, -Xm-c-X-tay\ hf-sc Ipd-ª Afhp shffw aXn-bm-hpw. -Im-dnsâ tdUn-tb-äÀ
XWp-¸n-¡m³ shffw D]-tbm-Kn-¡p-óXv shf-f-¯nsâ Cu KpWw sImïp Xsó-bm-Wv.
shff¯nsâ {]X-e-_ew aäp-{Zm-h-I-§-sf-¡mÄ IqSp-X-em-Wv.-saÀ¡pdn AYhm ck-¯n\p am{XamWv shf-f-s¯-¡mÄ {]X-e-_-e-ap-f-f-Xv.-GXp {]X-e-¯nð hoWmepw ]c-sóm-gp-Ip-ó-Xn-t\¡mÄ IqSp-X-embn ]c-am-h[n IWn-I-I-fmbn \ne-\n-ev¡p-óXv {]X-e-_ew IqSp-X-em-b-Xn-\m-emWv.- P-e-¯n\v Pe-hp-ambpw addp hkvXp-¡-fp-ambpw H«n-]n-Sn-¡p-ó-Xn-\p-ff _e-amWv Im¸n-edn
BIvj³. Cu kz`mhw aqe-amWv \½psS ico-c-¯nse cà-Ip-g-ep-IÄ hgn càhpw kky§fpsS t\À¯ thcp-]-Sew hgn shf-fhpw t]mj-I-]-ZmÀ°-§fpw F¯p-ó-Xv.
ip²-P-e-¯n\v aW-tam, \n-dtam, cp-Nntbm Cñ. -Hmtcm t{kmXkn\-\p-k-cn¨pw `q{]-Iy-Xn-b-\p-kcn¨pw hnhn[ {]tZ-i-§-fnð Cu Kp-W-§Ä amdmw. Cu hyXymkw \nivNnX Af-hp-]-cn-[nIÄ¡p-a-¸p-d-am-sW-¦nð Pe-]-cn-tim-[\ \S¯n ip²o-I-c-W-{]-{Io-b-IÄ¡p tijw am{Xta
shffw IpSn-¡m-hq.
ssPhoI-Kp-W-§Ä
tImfot^mw _mIvSo-cnb
a\pjy³ Hcp Znhkw 100 apXð 400 _nñy³ kqjva Pohn-Isf hsc hnkÀÖy¯n-eqsS ]pd¯v If-bp-óp.-C-h-bnð Gdn-bXpw Zl\ {]{In-b-bp-ambn _Ô-s¸-«-h-bm-Wv.-a-ª¸n¯w, tIm-fd, h-b-dn-f¡w XpS-§nb _mIvSo-cnb sshdð tcmK-ap-f-f-htcm Asñ-¦nð tcmKmWp-hm-l-Itcm Bb Bfp-I-fpsS hnkÀPy-¯nð tcmKm-Wp-¡-fpsS Afhv hfsc IqSp-X-em-bn-cn¡pw.-C-¯cw _mIvSo-cnb/ sshdð tcmKm-Wp-¡Ä F®-¯nð Ipd-hm-b-Xn-\mepw Ahsb
et_m-«-dn-I-fnð ]cn-tim-[n¨v Isï-¯p-óXv hfsc Nne-th-dn-b-Xn-\mepw Pe-¯nð tImfnt^mw
_mIvSo-cnb Dsï-¦nð tcmKm-Wp-¡fpw AtXm-sSm-¸-ap-ïmImsaóv IW-¡m-¡p-ó-Xv. -C§s\bmWv tImfot^mw _mIvSo-cnb kqN-I-§-fmbn amdn-b-Xv.
tSm«ð tImfot^mw _mIvSo-cnb FóXv Fkv¨-do-jnb sImfn,- ¢-_-kn-b-ñ, -knt{Sm-_m-IvSÀ Fóo \mev hn`mKw _mIvSo-cn-b-I-fpsS BsI XpI-bm-Wv.-C-Xnð Fkv¨-dn-jnb
sImfn BWv a\p-jy-hn-kÀPy-¯nð {][m-\-ambpw ImWp-óX.v tijn-¡p-óh a®nð ImW-s¸Sp-ó-h-bm-Wv.
Pe-¯nð ^o¡ð tImfn-t^mw(-F-kv¨-dn-jnb sImfn) _mIvSo-cn-b-bpsS
kmón[yw Dsï-¦nð AXn-\À°w ASp-¯-Im-e¯v a\p-jy-sâtbm ]£n-ay-Km-Zn-I-fp-sStbm
aew AXnð Ie-cm-\n-S-h-ón-«p-sï-óm-Wv. -Ip-Sn-sh-f-f-¯nð tImfnt^mw _mIvSo-cn-b-bpsS
kmón[yw A\p-h-Z-\n-b-a-ñ.
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Pecminbnse ssPhamen\y§fpsS Afhnsâ kqNIamWv ssPh HmIvknP³ AYhm
_n.H.Un.shff¯nse HmIvknP³ Bhiyapff ]mgvhkvXp¡Ä Aôp Znhkw 20 Un{Kn
skðjnbkv Xm]\nebnð kq£n¡pt¼mÄ hnLnS\¯n\mbn _mIvSocnb D]tbmKn¡pó
HmIvknPsâ AfhmWv _n.Hm.Un. ip²Pe¯nsâ _n.Hm.Un Hcp ]n.]n.Fw. BsW¦nepw 6
]n.]n.Fw. hsc temImtImKy kwLS\ AwKnIcn¡pópïv . HmS shff¯nsâ _n.Hm.Un 400
Dw `£ykwkvIcWamen\y§fpsS _n.Hm.Un 11000 ]n.]n.Fw. ap amWv. _n.Hm.Un IqSpt¼mÄ
shff¯nð ebn¨p tNÀóncn¡pó HmIvknPsâ Afhv Ipdbpóp. C§s\ 5 ]n.]n.F½nð
Ipdªmð aÕy§Ä Ns¯mSp§póp.
]«nI (4) AwKo-I-cn¨ IpSn-sh-ff KpW-\n-e-hmcw
amen-\y-§Ä
A\p-h-Zn-¡-s¸« Afhv
`uXoIw
5 bqWnäv
Ie-¡ð
5 bqWnäv
\ndw
]mSnñ
AcpNn þZpÀKÔw
cmkoIw
6.5-þ8.5
]n.-F¨v
500 an.-{Kmw--/en-äÀ
Jc-]-ZmÀ°-§Ä
300 an.-{Kmw-/-en-äÀ
ImTn\yw
0.3 an.-{Kmw-/en-äÀ
Ccp¼v
250 an.-{Kmw-/en-äÀ
t¢mssdUv
1 an.-{Kmw-/en-äÀ
^vfqssdUv
45 an.-{Kmw-/en-äÀ
ss\t{Säv
1.1 0.01an.-{Kmw-/en-äÀ
seUv
200 an{Kmw/enäÀ
kÄt^äv
0.05 an{Kmw/enäÀ
sN¼v
0.001 an{Kmw/enäÀ
saÀ¡pdn
0.01 an{Kmw/enäÀ
ImUvanbw
75 an{Kmw/enäÀ
Imðkyw
30 an{Kmw/enäÀ
aKv\ojyw
0.05 an{Kmw/enäÀ
amK\okv
5.00 an{Kmw/enäÀ
kn¦v
0.001 an{Kmw/enäÀ
^nt\mÄ
0.001 an{Kmw/enäÀ
UnäÀPâpIÄ
ssPh-h-kvXp-¡Ä
tSm«ðtImfnt^mw _mIvSn-cn-bm(0/ 100-Fw.-Fð
Fw.-]n.-F³-. 100 Fw.-Fð )
^o¡ð tImfnt^mw
_mIvSncnb (Fw.-]n.³-þ100 Fw.-Fð )
0 /Fw.-Fð
C.-tImfn
]mSnñ
CtXm-sSm-¸-ap-ff Pe-]-cn-tim-[\ klmb]pkvX-I-¯nð {][n-]m-[n-¨n-«p-ff coXn-IÄ hgn-bmWv
shf-f-¯nsâ KpW-\n-e-hmc ]cn-tim-[\ A`y-kn-¸n-¨n-«p-f-f-Xv.
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MANUAL ON WATER QUALITY ANALYSIS
Abin Varghese,Team Leader, Jalanidhi project
Roshni Susan Elias,Senior Research Associate,
Tropical Institute of Ecological Sciences

WATER QUALITY MONITORING
The following are common reasons to do water quality testing at various levels: to ensure safe drinking
water,to identify problems, to adopt precautionary rneasures, to raise awareness,to determine the
effectiveness of the WTS process, to select an appropriate water source,to influencegovernment to supply
safe water.Water quality monitoring helps communities “establish sound scientific practices to measurethe health of local water lady so stakeholders can take actions to protect and improve desired conditions
and uses of the river and its watershed for the future.Water is one of the most abundant and important
substances on Earth. Water comprises over 70 percent of the Earth's surface and 50 to 80 percent of every
living organism's weight it trulyconnects all living things. Each of us student, bird, farmer and plantdepends on the same global,water centered system. Within this system, our lives depend on the small
volume of fresh water. Fresh, clean, drinkable water constitutes only one half of one percent of all the
Earth's water. Wedepend on our streams and rivers to deliver much of this drinking water, as welt as
provide forirrigation for agriculture, recreation and other uses. Many animals and plants could not live
without clean river water. Humans are the only species with the ability to manage water resources. With
this ability comes an important responsibility to understand and protect water body and rivers. A vital tool
for such action is water quality monitoring. The information that we collect helps us:







Determine the overall health of our water body
Understand our water body and their role in the watershed
Make good watershed management decisions
Identify specific water quality problems
Most importantly, take wise action to improve or protect the water quality of our waterbody

Drinking Water Quality
We find our drinking water from different places depending on where we live in the world. Threesources
that are used to collect drinking water are:
1. Ground water Water that fills the spaces between rocks and soil making an aquifer.
Groundwater depth and quality varies from place to place. About half of the world's drinking
water tomesfrom the ground.
2. Surface water- A Water that is taker. directly from a stream, river, lake, pond, spring or
similar source. Surface water quality is generally unsafe to drink without treatment.
3. Rainwater- Water that is collected and stored using a roof top, ground surface or rock
catchment. The quality of rain water collected from a roof surface is usually better than a
ground surface or rock catchment.
Water is in continuous movement on, above and below the surface of the earth. As water is recycled
through the earth, it picks up many things along its path. Water quality will vary from place to place,with
the seasons, and with various kinds of rock and soil which it moves through. For the most part,it is natural
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processes that affect water quality. For instance, water moving through undergroundrocks and soils may
pick up natural contaminants, even with no human activity or pollution in the area. ln addition to nature's
influence, water is also polluted by human activities, such us open defecation, dumping garbage, poor
agricultural practices, and chemical spills at industrial sites. Even though water may be clear, it does not
necessarily mean that it is safe for us to drink. It is important for us to judge the safety of water by taking
the following three qualities into consideration:
1. Microbiological — bacteria, viruses, protozoa, and worms
2. Chemical — minerals, metals and chemicals
3. Physical-temperature, colour, smell, taste and turbidity
Safe drinking water should have the following microbiological, chemical and physical qualities: Free of
pathogens, Low in concentrations of toxic chemicals, Clear, Tasteless and colourless (for aesthetic
purposes). When considering drinking water quality, in most cases microbiological contamination is the
main concern since it is responsible for the majority of illnesses and deaths related to drinking unsafe
water.

Water sampling
It is well recognized that the result of any test procedure can be no better than the sample on which it is
performed. The objective of sampling is to collect a portion of material small enough in volumewhich can
be transported easily and handed in the laboratory while still accurately representing the material being
collected.
The sampling programme defines the portion of the whole to which rest results apply. The variations of
the whole material with respect to time, area, depth, and occasionally, rate of flow must be taken into
consideration to ensure representative nature of the sample. It is not possible to specify detailed procedure
for collection of all types of samples. However, a general guidelines as suggested below may be followed:
1. While collecting a sample from the distribution system, flush lines adequately, taking into
consideration the diameter and length of the pipe to be flushed and the velocity of flow.2.
Collect samples from tube-wells only aiter sufficient pumping to ensure that the samples
represents the ground water source.
2. When samples are to be collected from a river or stream, analytical results may vary with
depth, flow, distance from the shore and from one shore to the other. If equipments are
available for collection of “integrated” sample from top to be bottom in the middle of the
stream and composite the sample according to the flow, Grab or catch sample should be
collected in the middle of the stream and at mid depth.
3. Since lakes and reservoirs are generally undergo considerable variation due to
normalnaturalcauses, choose location, depth ar.J frequency of sampling depending on local
conditions and theobjective cf the study.
4. Make detailed record of every sample collectcd and identify each contained by attaching atag
or label. Record information like date, time and exact location, weather condition, streamflow etc.
5. Normally a 2-litre sample would be sufficient for most physical and chemical tests. Never
usethe sample for chemical, bacteriological and microscopic examinations, because collection
andtest procedures for the latter tests are different. '
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6. The interval between collection and analysis of the sample should be shortest possible.

Recording and Reporting of Data
1. All the Laboratory shall keep records of submitted samples and completed analysis in a manner
that provides for the data retrievability, the sample preservation and the persons responsible for
the sampling and analysis. All laboratory data sheets shall be dated and signed by the analysts and
the Head of the Laboratory or his designee.
2. Electrical conductivity, pH, temperature, and turbidity should be recorded in units specified for
the respective tests and the results of other chemical examinations shall be expressed in terms of
substances or ions actually determined and reported as milligram per litre, which may he
considered for all practical purposes as equivalent to parts per million (ppm).
3. A commonly used and functional method of recording laboratory data is a note book specifically
printed for this purpose. The pages are serially numbered in pairs with a carbon between the
pages to provide matching serial numbered copy of the data. These books are permanently bound
but the duplicate page is performated for easy removal. The duplicate page may then be filed in a
system wherefrom it may be readily retrieved. The pages of the note hook are generally lined in a
grid pattern with provision for such information as project iderrtmcatiorr,data, reference to the
analytical procedure, the observations, sample calculations, as mg/'1 and signature of the analyst.

Procedure Analysis of Various Parameters
l.Physical Parameters

A. Colour
The platinum cobalt method of measuring colour is the standard method, the unit of colour being that
produced by 1 mg platinum/ litre in the form of chloroplatinate ion. It is applicable to measure the colour
of potable water and of water in which colour is due to naturally occurring materials.Even a slight
turbidity effects the colour. Remove turbidity by centrifugation for 1 hours. As colour varies with pH,
specify the pH at which colour is measures.
Field Method: As the platinur cobalt standard method is not convenient for field use, compare water
colour with that of glass discs held at the and of metallic tubes containing glass comparator tubes filled
with sample and colourless distilled water. Match sample colour with the colour of the tube of clear water
plus the caliberated coloured glass when viewed by looking towards a white surface. Collect
representative samples in clean glassware and make the colour determination within a reasonable period.
Appratus: (a) Nessler tubes, 50 ml, tall form, (b) pH – meter
Preparation of standards: Dissolve 1.246 g potassium chloroplatinate, K2PtCl6 (equivalent to 500 mg
metallic Pt) and 1.00 g. crystallized CoCl2 20 (equivalent to about 250 mg metallic Co)in distilled water
with 100 ml conc. HCl and dilute to 1000 ml distilled water. This stock standard has a colour of 500 units.
Prepare standards having colours of 5, 10, 15, 20, ........ ..7O by diluting the stock colour standard with
distilled water to 50 ml in Nessler tubes.
Procedure: Observe sample colour by filling a matched Nessler tube, to the ml mark with sample and
comparing it with standards. Looking vertically downwards through tubes towards a while surface placed
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at such an angle that light is reflected upward through the columns of liquid. If turbidity is present, report
as apparent colour. If value exceeds 70, dilute sample according so that value is within 70.
Measure pH of the sample: Report nearest to 1 if value is 1-50, nearest to 5 for 51-100, to 10 for 101250 & to 20 for 251-500.
B. pH
The pH value of water, on a scale of 0 to 14, measures the concentration of hydrogen ions. The pH
represents the balance between hydrogen ions and hydroxide ions in water. Solutions with more hydrogen
than hydroxide ions have a pH value lower than 7 and are said to be acidic. Solutions with pH values
higher than 7 have more hydroxide than hydrogen ions and are said to be basic,or alkaline. Pure distilled
water is considered neutral, with a pH reading of 7. Water is basic if the pH is greater than 7: water with
pH or less than 7 is considered acidic. For every one unit change in pH there is approximately ten-fold
change in row acid or basic the sampte is. This means that each step on the scale represents a ten-fold
change in the hydrogen concentration. For example,water with a pH of 5 has ten times the number of
hydrogen ions than water with a pH of 6 and is ten times more acidic. The pH of a drinking water
generally lies between 6.5 and 8.0.
Theory: The pH of a solution denotes the intensity of the acidity or alkalinity of a solution and is defined
by the relationship:
pH + -logic10 CH
Where CH =the concentration of Hydrogen ions in gm. ion per litre.The pH scale runs from 0.0 to 14 with
7.0 being neutral. Much surface water has pH between (6.0 to 8.5. The pH can be measured by the
indicator method and by the electcrometric method using a pH meter. The equipments needed include
colour standards covering the pH range desired, indicator solutions corresponding to the colour standards,
a comparator designed to facilitate the matching of the colour and special test tubes to hold the test
sample. The electrometric method requires a pHmeter which is a sensitive instrument
.
Procedure: In this method the pH meter is first calibrated against a solution of known pH and the test
well is then filled with the sample. The pH is read directly either from the scale on the instrument of
digital display as the case may be. This method is most accurate and almost free from interferences. It is
imperative to follow strictly the manufacturer's direction.
C. Turbidity
Suspension of particles in water interfering with passage of light is called turbidity. Turbid waters are
undesirable from aesthetic point of view in drinking water supplies and may also affect products in
industries. Turbid water also possess a number of problems in water treatment plants. Turbidity is
measured to evaluate the performance of water treatment plants.
Principle: The method is based on a comparison of the intensity of light scattered by a sample and a
standard reference under the same conditions. Higher the intensity of scattered light higher the turbidity.
Interference: Colour is the main source of interference the measurement of turbidity.
Appratus: Turbidimeter or Klett Summerson.
Reagents
1. Solution t: Dissolve 1.0 g hydrazine sutfats and dilute to 100 ml.
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2. Solution ll: Dissolve 10.g hexamethylene-tetramine and dilute to 100 ml.
3. Mix 5 ml of l with 5 ml of ll. Allow to stand for 24 hrs. and dilute to 1000 ml. This will have
turbidity of 400 units.
4. Standard turbidity suspension: Dilute 100 ml of solution Ill as prepared above to 100 ml too
have turbidity of 40 units.
Procedure
1. Prepare calibration curves in the rage 0-400 unit by carrying out appropriate dilutions of solutions
III and IV above and taking readings on turbidimeter.
2. Take sample or a suitably diluted aliquot and determine its turbidity either by visual comparison
with the diluted standards or by reading on turbidimeter.
3. Read turbidity from the standard curves and apply correction due to dilution, if necessary.
4. Report the readings in turbidity unit.

D. Electrical Conductivity
Conductivity is a numerical expression of the ability of an aqueous solution to carry an electriccurrent.
This ability depends upon the presence of ions, their total concentration, r:mobility, valvence and relative
concentrations and on the temperature of measurement.
Apparatus
1. A good conductivity meter with cell.
2. Thermometer
Reagents
1. Conductivity water with conductivity less than1 mho/ cm.
2. Standard potassium chloride solution (0.01 N). Dissolve 745.6 mg anhydrons KC1 in conductivity
water and dilute to 1000 ml at 250C. This has a conductivity of 1413 mhos/ cm at 250C.
Procedure
Rinse conductivity cell with at least three portions of 0.01 N KC1 solution. Adjust temperature of a fourth
portion to 25.0 ± O.1°C. Measure conductivity which should be 1413 mhos/cm. If not adjust the meter to
read this value using the cell constant knob. Note the cell constant. Rinse cell with one or more portions
of sample. Adjust temperature of a final portion to 25.0 ± 0.10C. Read the conductivity value and note the
temperature.

E. Total Dissolved Solids (TDS)
Total dissolved solids (TDS) are made up of inorganic salts (mainly sodium chloride,
calcium,magnesium, and potassium) and small amounts of organic matter that are dissolved in water.
There are areas of the world that have naturally high amounts of TDS in their drinking water. TDS in
drinking water comes from natural sources, sewage, urban runoff and industrial wastewater. Brackish or
saline aquifers can exist naturally or develop overtime in coastal regions with sea waterinfiltration due to
lowering of aquifer depths. Drinking water with high concentrations of totaldissolved solids will not make
people sick. Although there are no direct health concerns,TDSconcentrations greater than 1,200 mg/L
(e.g. brackish or saline water) cause a bitter or salty taste.
Some people can taste salt in drinking water at levels aound 500 mg/L, and it may cause them to not use
it and choose another, possibly contaminated, water source instead. Water with extremely low TDS
concentrations (e.g. rainwater) may also be unacceptable because of its flat taste.
16
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As mentioned earlier Electrical conductivity (EC) of a substance is defined as its ability to conduct or
transmit electricity. The presence of chemicals (such as calcium and magnesium ions) gives water the
ability to conduct electricity. Testing for EC does not give specific information about the chemicals
present in water, but it gives an estimation of TDS. Thus, the EC of water is an indirect measure of
dissolved chemicals.
TDS (mg/L or ppm) : EC (μS/cm) x 0.67

ll. Chemical Parameters
A. Total Alkalinity
Principle: Alkalinity of sample can be estimated by titrating with standard Hydrochloric acid (0.02N)
at room temperature using methyl orange indicator. Titration to sharp change from yellow to orange
of methyl orange indicator will indicate total alkalinity (complete neutralisation of OH-, CO3--, HCO3-).
Apparatus
a. Beakers: The size and form will depend upon the electrode and the size of the sample to be used for
determination of alkalinity.
b. Pipettes (volumetric)
c. Flasks (volumetric): 1000mL, 200mL, 100mL
Reagents and standards
a. Stock HCl: Prepare 1 N HCl from laboratory reagent.
b. Standard HCl, 0.02 N: Prepare O.1N HCl by diluting conc HCl to 1000mL.
c. Methyl orange indicator: Dissolve 0.5g and dilute to 1000 mL with CO2 free distilled water (pH 4.34.5).

B. Total Acidity
Principle: Acidity of sample can be estimated by titrating with standard Sodium hydroxide (0.02N) at
room temperature using phenolphthalein indicator. Titration to sharp change from colorless to pinkwill
indicate total acidity.
Apparatus
a. Beakers: The size and form will depend upon the electrode and the size of the sample to be used for
determination of alkalinity.
b. Pipettes (volumetric)
c. Flasks (volumetric): 1000mL, 200mL, 100mL
Reagents and standards
a. Stock NaOH: Prepare 1 N NaOH (4 gms in 100 ml) from laboratory reagent.
I). Standard HCl, 0.02 N: Prepare 0.1N HCl by diluting conc NaOH to 1000mL.
c. Phenolphthalein indicator: Dissolved 0.5g in 500mL 95% ethyl alcohol. Add 500ml distilled water.
Add dropwise 0.02N NaOH till faint pink colour appears (pH 8.3).

C. Hardness
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Hardness in water causes scale formation in boilers. It is also objectionable from view point of water use
for laundry and domestic purposes since it consumes a large quantity of soap. Generally,salt of Ca and
Mg contribute hardness to natural waters. Hardness may be classified either as (1)carbonate and noncarbonate hardness or (2) calcium and magnesium hardness or (3) temporary and permananent hardness.
Principle
In alkaline condition EDTA reacts with Ca and Mg to form a soluble chelated complex. Ca and Mg ions
develop wine red colour with Eriochrome Black T under alkaline condition. When EDTA is added as a
titrant the Ca and Mg divalent ions get complexed resulting in" sharp change from wine read to blue
which indicates end point of the fitration. The pH for this titration has to be maintained at 10.0 ± 0.1. At a
higher pH, i.e., about 12.0 Mg ion precipitates and only Ca ion remains in solution. At this pH Murex
indicator form a pink colour with Ca ++ When Edta is added Ca++ gets complexed resulting in a change
from pink to purple which indicates end point or the reaction.
Interference
Metal ions do interfere but lkexan be overcome by addition of inhibitors.
Reagents
1. Buffer solution: Dissolve 16.9 g NH4 Cl in 143 NH4OH. Add 1.25 g EDTA Mg salt to obtain sharp
change in indicator and dilute to 250 ml. This has to be titrated with standard calcium solution to avoid
interference produced by addition of EDAT to the buffer.
2. Inhibitor: Dissolve 4.5 g hydroxyl amine hydrochloride in 100 ml 95% ethyl alcohol.
3. Erichrome black T indicator: Mix 0.5 dye with 100g NaCl to prepare dry powder.
4. Murex indicator: Dry powder.
5. Sodium hydroxide ZN: dissolve 80 g NaOh and dilute to 1000 ml.
6. Standard EDTA solution 0.01 M: Dissolve 3.723 g EDTA sodium salt and dilute to 1000 ml.
Standardize against standard Ca solution. 1 ml =1 mg CaCO3
Procedure
a.Total Hardness
1. Take 25 or 50 ml well mixed sample in porcelain dish or conical flask.
7.. Add 1-2 ml buffer solution followed by 1 ml inhibitor.
3. Add a pinch of Erichrome black T and titrate with standard EDTA (0.01 M) till wine red colour
changes to blue. Note down to vol. Of EDTA required. (A)
4. Run a reagent blank if buffer is not checked properly.
5. Calculate vol. of EDTA required by sampe, Ca (A-B) from vol. of FDTA required in steps 3&4
b. Calcium Hardness
1. Take 25 or 30 ml sample in a porcelain dish.
2. Add 1 ml NaOH to raise pH to 12.0 and a pinch of indicator.
3. Titrate with EDTA till pink colour changes to purple. Note the vol. of EDTA used (A).
c. Magnesium Harness
Magnesium hardness =Total hardness - Ca hardness.

D. Chloride
The chloride estimation has two different purposes.
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1. If the test is done regularly on a water supply and there is a sudden increase, it may indicate
pollution due to ingress of sewerage or other chloride rich wastes.
2. Many ground waters have chloride content high enough to be of objectionable taste. By using the
chloride test, the well with the lowest amount of chloride can be identified. lf several well are being
pumped, it can be planned in such a way that the lowest chloride content is obtained.
Principle
The Mohr method for the determination of chloride in water is based upon the fact that in solution
containing chloride and chromate, silver reacts with all the chloride and precipitates before the
reaction with chromate begins. The appearance of the brick-red colour of the silver chromate
precipitate is the end-point of the titration.
Reagents
1. Potassium chromate indicator, 5% solution (dissolve 5 gm Potassium chromate in 100 ml distelled
water).
2. Standard silver nitrate (AgNO3) solution 0.0282 N (1 ml = 1 mg of chloride).
Procedure
1. Take 100 ml of sample and adjust the pH between 7.0 and 8.0
2. Take 50 ml of well mixed sample adjusted to pH 7.0-8.0 and add 1 ml of potassium chromate
indicator.
3. Titrate with standard silver nitrate solution till the colour changes from yellow to brick-red.
4. Titrate 50 ml of distilled water in the same way after adding 1 ml of potassium chromate indicator
to establish reagent blank.
E. Dissolved Oxygen (DO)
Dissolved oxygen refers to the amount of oxygen (O) dissolved in water. Because fish and other aquatic
organisms cannot survive without oxygen, dissolved oxygen is one of the most important water quality
parameters. Dissolved oxygen is usually expressed as a concentration of oxygen in a volume of water
(milligrams of oxygen per liter of water, oi mg/1 ). In nature, oxygen gets into water in two ways. Oxygen
from the atmosphere is mixed into(diffuses into) the water from the atmosphere. Where water is rough
(for example, where water is tumbiling over rocks or where there are waves), the oxygen and the water
mix more easily, resulting in more oxygen from the atmosphere being dissolved in the water. Oxygen is
also introduced into water by green aquatic plants and algae during photosynthesis. Cold water holds
more oxygen than warm water. For example, pure water at 40C (just above freezing) can hold about 13.2
mg/L dissolved oxygen at 100 percent saturation, while pure water at 2500C can hold only 8.4 mg/L at
100 percent saturation. Water with a high concentration of dissolved minerals cannot hold as much
dissolved oxygen as pure water.
The Winkler method with azide modification
Principle
Oxygen present in sample rapidly oxidises the dispersed divalent manganous hydroxide to its higher
valency, which is precipitated as a brown hydrated oxide after the addition of NaOH/KOH and Kl. Upon
acidification, manganese reverts to divalent state and liberates iodine from Kl equivalent to the original
DO content. The liberated iodine is titrated against Na2S7O3 (N/40) using Starch as an indicator.
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Apparatus and equipment
a. BOD bottles, capacity 300mL
b. Sampling device for collection of samples
Reagents
a. Manganese sulphate: Dissolve 480g MnSO4.4H2O or 400g MnSO4.2H2O in distilled to 1000mL.Filter
if necessary. This solution should not give colour with starch when added to an acidified solution of Kl.
b. Alkali iodide-azide reagent.
1. For saturated or less than saturated samples: Dissolve 500g NaOH (or 700g KOH) and 150g
Kl (or 135g Nal) in distilled water and dilute to 1000mL. Add 10g sodium azide, NaN 3
dissolved 40mL distilled water. This solution should not give colour with starch solution
when diluted and acidified.
2. For supersaturated samples: Dissolve 10g NaN3 in 500mL distilled water. Add 480g NaOH
and 750gNal and stir to dissolve the contents.
Cautions: Do not acidify this solution because toxic hydrozoic acid fumes maybe produced.
c. Sulphuric acid: H2SO4, conc., 1mL is equivalent to about 3mL alkali-iodide-azide reagent.
d. Starch indicator: Prepare paste or solution of 2.0g of soluble starch powder and 0.2g salicylic acid
as preservative in distilled water. Pour this solution in 100mL boiling distilled water. Continue boiling
for a few minutes, cool and then use.
e. Stock sodium thiosulphate, O.1N: Dissolve 24.82g Na2S2O3.5H2O in distilled water. Preserve by
adding 0.4g solid NaOH or 1.5mL of 6 N NaOH and dilute to 1000mL.
Sample collection, preservation and storage
Sampling for dissolved oxygen depends upon the source and method of analysis. While sampling, sample
should not remain in contact with air or should not be agitated. These conditions can cause severe change
.In gaseous content. Sampling from any depth in streams, lakes or reservoir needs special precautions to
eliminate changes in pressure and temperature. There are specific procedures and equipment developed
for sampling water under pressure and unconfined water. Sample should ected in narrow mouth glass
BOD bottles of 300mL capacity. Let the bottle overflow for some time and then stopper the bottle so that
no air bubbles could form. The DO determination should be carried out immediately after sampling.
Procedure
1. Collect sample in a BOD bottle using Do sampler.
2. Add 1mL MnSO4 followed by 1mL of alkali-iodide-azide reagent to a sample collected in 250 to
300mL bottle up to the brim. The tip of the pipette should Le below the liquid level while adding
these reagents. Stopper immediately. Rinse the pipettes before putting them to reagent bottles.
3. Mix well by inverting the bottle 2-3 times and allow the precipitate to settle leaving 150mL clear
supernatant. The precipitate is white if the sample is devoid of oxygen, and becomes increasingly
brown with rising oxygen content.
4. At this stage, add 1mL conc. H2SO4 . Replace the stopper and mix well till precipitate goes into
solution.
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5. Take 201mL of this solution in a conical flask and titrate against standard Na2SO3 solution using
starch (2mL) as an indicator. When 1mL MnSO4 followed by 1mL alkali-iodide-azide reagent is
added to the samples as in (2) above, 2mL of original sample is lost. Therefore 2O1mL is taken
for titration which will correspond to 200mL of original sample.
(300-1)x 200 =201mL
300

F. Biochemical Oxygen Demand (BOD)
The Biochemical Oxygen Demand (BOD) is an empirical standardized laboratory test which measures
oxygen requirement for aerobic oxidation of decomposable organic matter and certain inorganic materials
in water. polluted water and waste water under controlled condititons of temperature and incubation
period. The quantity of oxygen required for above oxidation processes is a measure of the test. The test is
applied for fresh water sources (rivers, lakes), wastewater (domestic, industrial),polluted receiving water
bodies, marine water (estuaries, coastal water) and also for finding out the level of pollution, assimilative
capacity of water body and also performance of waste treatment plants.
Principle
This test measures the oxygen utilised for the biochemical degradation of organic material (carbonaceous
demand) and oxidation of inorganic material such as sulphides and ferrous ions during a specified
incubation period. It also measures the oxygen used to oxidize reduced forms of nitrogen(nitrogenous
demand) unless their oxidation is prevented by an inhibitor. Temperature effects are held constant by
performing a test at fixed temperature. The methodology of BOD test is to compute a difference between
initial and final Do of the samples incubation. Minimum 1.5 L of sample is required for the test. DO is
estimate by iodometric titration; Since the test is mainly a bio -assay procedure, it is necessary to provide
standard conditions of temperature, nutrient supply, pH (6.5-7.5), adequate population of microorganisms
and absence of microbial-growth inhibiting substances.The low solubility of oxygen in water necessitates
strong wastes to be diluted to ensure that the demand does not increase the available oxygen. A mixed
group of microorganisms should be present in the sample; otherwise, the sample has to be seeded.
Generally, temperature is controlled at 200C and the test is conducted for 5 days, as 70 to 80% of the
carbonaceous wastes are oxidized during this period. The test can be performed at any other temperature
provided the correlation between BOD5 20°C is established under same experimental condition (for
example BOD5), 27°C) is equivalent to BOD3, 27°C) for Indian conditions. While reporting the results,
the incubation period in days and temperature in °C is essential to be mentioned.

Equipment and apparatus
a. BOD bottles 300mL capacity (clean with a detergent, rinse thoroughly and drain before use) with a
water seal.
b. Incubator or water-bath to be controlled at 20°C or at any desired temperatuie 1°C. Exclude all light to
prevent photosynthetic production of DO.
Reagents and standards
All reagents listed in DO estimation are used for BOD. In addition following ieagents are required:
a. Phosphate buffer: Dissolve 8.5g KH2P04, 21.75g K2HPO4, 33.5g Na2HPO4.7H2O and 1.7g NH4C; in
distilled water and dilute to 1000mL. The pH should be 7.2wilhout further adjustment. Discaid reagent if
there is any sign of biological growth.
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b. Magnesium sulphate: Dissolve 22.5g MgSO4.7H2O in about 700mL of distilled water and dilute to 1
Litre.
C.Calcium chloride: Dissolve 27.5g anhydrous CaCl2 in about 700mL of distilled water and dilute to 1
Litre.
d Ferric chloride: Dissolve 0.25g FeCl3.6H2O in about 700mL of distilled water and dilute to 1 L.
e. Sodium sulphate solution 0.025N: Dissolve 1.575g Na2SO3 in distilled water and dilute to 1000mL.
Solution should be prepared daily.
f. Acid and Alkali solutions 1N: Prepare 1N H2S04 and 1N NaOH or neutralization of caustic or acidic
sample
g. Nitrification inhibitor: 2 chloro-6-(trochtaromethyl) pyridine [Nitrification inhibitor 2570-24 (2.2%
TCMP), Hach Co. Equivalent]
h. Glucose-glutamic acid solution: Dry reagent grade glucose and glutamic acid at 103"C for 1h.
Dissolve 150 mg glucose and 150mg glucose acid in distilled, water and dilute to 1000mL. Prepare fresh
immediately before use.
Sample collection, preservation and storage
Grab or composite samples are collected. Keep composite samples at or below 4°C during compositing.
Samples for BOD may degrade significantly during Storage. Minimise reduction of BOD by analyzing
samples promptly or by cooling it to near freezing temperature during storage. The maximum holding
time recommended between collection and analysis is 48 hours. Warm chilled samples to 20-27°C ± 3°C
before analysis. State storage time and condition as part of results.
Procedure
Preparation of dilution water:
a. The source of dilution water may be distilled water, tap or receiving-stream water free of
biodegradable organics and bioinhibitory substances such as chlorine or heavy metals
b. Aerate the required volume of dilution water in a suitable bottle by bubbling clean-filtered
compressed air for sufficient time to attain DO saturation at room temperature or at20°C /27°C .
Before use stabilise the water at 20°C/27°C.
c.
Add 1mL each of phosphate buffer, magnesium sulphate, calcium chloride and ferric chloride
solutions in that order for each Litre of dilution water. Mix well. Quality of dilution water may be
checked by incubating a BOD bottle full of dilution water for 5 days at 20°C for 3 days at 20°C.
DO uptake of dilution water should not be more than 0.2mg/L and preferable not more than
0.lmg/L.
d. For wastes which are not expected to have sufficient microbial population, seed is essential.
Preferred seed is effluent from a biological treatment system. Where this is not available,
supernatant from domestic waste water (domestic sewage) settled at room temperature for at
least 1h but not longer than 36hours is considered sufficient in the proportion 1-2mL/L of dilution
water. Adopted microbial population can be obtained from the receiving water microbial
population can be obtained from the receiving water body preferably 3—8 km below the point of
discharge. In the absence of such situation, develop an adapted seed in the laboratory.
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e. Determine BOD of the seeding material. This is seed control. From the value of seed tontrol
determine seed DO uptake. The DO uptake of seeded dilution water should be between 0.6mg/L
and 1mg/L.
f.
Sample preparation:
a. Neutralise the sample to pH 7, if it is highly acidic or alkaline.
b. The sample should be free from residual chlorine. if it contains residual chlorine remove it by
using Na2S2O3 solution as described below.
c. Take 50mL of the sample and acidify with addition of 10mL 1 + 1 acetic: acid. Add about 1g Kl.
Titrate with 0.025N Na2S2O3, using starch indicator. Calculate the volume of Na2S2O3 required
per Litre of the sample and accordingly add to the sample to be tested for BOD.
d. Certain industrial wastes contain toxic metals, e.g. planting wastes. Such samples often require
pecial study and treatment.
e. Bring samples to 20 ±1°C before making dilutions.
f. If nitrification inhibition is desired, add 3mg 2-chloro-6-(trichloromethyl) pyridine (TCMP) to
each 300mL bottle before capping or add sufficient amount to the dilution water to make a final
concentration of 30mg/L. Note the use of nitrogen inhibition in reporting results.
g. Samples having high DO contents, DO >9mg/L should be treated to reduce the DO content to
saturation at 20°C. Agitate or aerate with clean, filtered compressed air.
Dilution of sample: Dilutions that result in a residual DO of at least 1mg/L and DO uptake of at least
2mg/L produce reliable results. Make several dilutions of the pre-treated sample so as to obtain about
50% depletion of DO or DO uptake of 2mg/L. Prepare dilutions as follows; Siphon out half the required
volume of seeded dilution water in a graduated cylinder or volumetric flask wilh out entraining air. Add
the desired quantity of mixed sample and dilute to the appropriate volume by siphoning dilution water.
Mix well with plunger type mixing rod to avoid entraining air.
General guidelines for dilution range are as follows:
0.1% to 1% : Strong trade waste
1% to 5% t Raw or settled sewage
5% to 25% : Treated effluent
25% to 100% : River water
Sample processing:
a. Siphon the diluted or undiluted sample in three labeled bottles and stopper immediately.
b. Keep 1 bottle for determination of the initial DO and incubate 2 bottles at 20°C for 3 days. See
that the bottles have a water seal.
c. Prepare a blank in triplicate by siphoning plain dilution water (without seed) to measure the O 2
consumption in dilution water.
d. Also prepare a seed blank in triplicate to measures BOD of seed for correction of actual BOD.
e. Determine DO in a BOD test can in the blank on initial day and end of incubation period by
Winkler method as described for DO measurement.
f. DO estimation in a BOD test can also be done by membrane electrodes. A DO probe with a
stirrer is used P0 determine initial and final DO after isiubation in BOD samples. The semipermeablemembrane provided in the DO probe acts as a diffusion barrier against impurities
between sensing element and sample.
G. Iron

23

Volume 4

Technological Advances in Transforming Women’s lives

Presence of iron causes nuisance in public water supplied. it occurs both in soluble and insoluble forms.
When the iron is present in considerable amounts in water it imparts colour and also develops turbidity
when exposed to air due to its conversion to ferric state. Hence, the water becomes unacceptable for
drinking puposes from an aesthetic point of view. Further, it interferes with laundering operation, imparts
obiectionable stains, causes difficulties in the distribution systems and imparts taste even at low
concentrations (0.3 mg/l).
Principle
The ferric form of iron is reduced to ferrous form by boiling with HC1 and hydroxylamine hydrochloride.
Later phenanthroline is added at pH between 3.2 and 3.3 to form soluble chelated complex of orange red
colour with iron. The colour obeys Beer’s Law and the intensity of colour is independent of pH between 3
and 9.
Interference
Stron oxidizing agents such as CN, N02, polypliosphates, Cr, Zn in Conc. 10 times the Fe cont; Co and Cu
if 5 mg/l, Ni if 2 mg/l colour and organic matter constitutes sources of interference in the development of
colours. Boiling with HCl and addition of hydroxylamine remove interferences due to CN, N0 2, P04 and
other oxidizaing reagents. The metal ions get complexed with phenanthroline.
Apparatus
1. Colorimeter with an operating400-700
2. Nessler’s tubes.
Reagents
1
2
3
4

5

6

HCl cone.
Hydroloxylamine soloution: Dissolve 10g NH2OH HCl and dilute to 100 ml.
Ammonium acetate buffer: Dissolve 250 g NH4C2H3O2,in 50 ml distilled water. Add 700 ml
conc. Glacial acetic acid. Final volume will be slightly more than 1000 ml.
Phenanthrolone solution: Dissolve 100 mg/l: 10 phenanthroline monobydrate in 100 ml distilled
water warm slightly or add 2 drops cone. HCl if necessary. 1 ml of this colution can chelate 100
mg iron.
Stock iron solution: Add 20 ml conc. H2SO4 to 50 ml distilled water and dissolve 1.404 g F0
(NH4)2 (SO4)6H2O. Add drop-wise 1 N KM nO4 till faint pink colour persists. Dilute to 1000 ml.
1 ml= 200 mg Fe.
Standard iron solution: Dilute 50 ml stock Fe solution to 1000 ml. Prepare this solution freshly. 1
ml -10 mg Fe.

Procedure
1
2
3
4
5
6
7
8

Take suitable aliquot (aoout 50 ml having 2 mg/l Fe) of well mixed sample in 125 ml conical
flask.
Add 2 ml conc. HCl followed by 1 ml hydroxyl amine solution.
Add2-3 glass beads and boil for 20-25 min. to ensure dissolution of Fe.
Cool to room temp. and transfer to Nessler‘s tubes.
Add 10 ml amm. acetate buffer and 2 ml phenanthroline solution.
Dilute to 100 ml and mix well.
Prepare blank by substituting the sample by water.
For soluble iron determination, take known vol. of filtered sample, acidify by adding 2 ml. Conc.
HCl per 100 ml of sample and treat from step 5 onwards for colour development.
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9

Prepare calibration curve taking standard iron solution in the same way in the range 1000-4000
mg/l with 1 cm light path.
10 Measure the developed colour after 10 mn. at 510 mu.
11 Calculate the concon. of total or soluble Fe present in the sample from caliberation curve and
express as mg/l.
H. Fluoride
Fluoride ions have dual significance in water supplied. Excess concentration of F causes dental fluorosis
(disfigurement of the teeth). At the same time, a concentration less than 0.8 mg/l results in ‘dental caries.
Hence, it is essential to maintain the F conc. Between 0.8 to 1.0 mg/l 1 in drinking water.
Principle
Under acid condition fluorides (HF) react with Zirconium SPADNS solution and the lake (colour of
SPADNS reagent) gets bleached due to formation of ZRF6. Since bleaching is a function of fluoiide ions,
it is directly proportional to the conc. of F. It obeys Beer's Law in a reverse manner.
Inference
Alkalinity 5000 mg/1, aluminium 0.1 mg/l, chloride 7000 mg/l. Fe 10 mg/l, P0416 mg/l, SO4 200 mg/l
and hexarr >taphosphate 1.0 mg/l interfere in the bleaching action. Residual Cl2 interferes in bleaching
action. In presence of intrfering radicals distillation of sample is recommended.
Apparatus
1. Colorimeter for use at 570 M/U.
2. Nessler’s tubes cap. 100 ml.
Reagents
1. SPADNS solution: Dissolve 958 mg SPADNS and dilute to 500 ml.
2. Zirconyl acid ragent: Disslove 133 mg ZrOCL2. 8H2O in 25 ml water. Add 350 ml conc. HCl and
dilute to 500 ml.
3. Mix equal volume of 1 and 2 to produce a single reagent. Protect from direct light.
4. Reference solution: Add 10 ml SPADNS solution to 100 ml distilled water. Dilute 7 ml conc.
HCl to 10 ml and add to diluted SPANDS solution.
5. Sodium arsenite solution: Dissolve 15.0 g NaASo2 and dilute to 1000 ml.
6. Stock F solution: Dissolve 221.0 mg anhydrous NaF and dilute to 1000 ml. 1 ml =100 mg F.
7. Standard F: Dilute stock solution 10 times to obtain 1 ml =10 mgF.
Procedure
1 Prepare standard curve in the range 0.0 to 1.40 mg/by diluting appropriate volume of standard F
solution to 50 ml in Nessler’s tubes.
2 Add 10.0 ml mixed reagent prepared as in 3 above to all the samples, mix well and read optical
density to bleached colour at 570 mu using reference solution for setting zero absorbance.
3 Plot cone. vs % transmission.
4 If sample contains residual chlorine remove it by adding NaAsO2 solution 1 drop (0.05 ml =0.1
mg Cl) NaAsO2 conc. should not exceed 1300 mg/l to avoid error due to NaAsO2
5 Take suitable aliquots of sample and dilute to 50 ml in Nessler’s tubes.
6 Add mix reagent 10 ml; mix well and read % transmission.
7 Calculate the mg F present in the sample using standard curve.
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Box.1. Definitions

Normality (N)
Normality is another way of expressing the concentration of a solution. it is based on an
alternate chemical unit of mass called the equivalent weight. The normality of a solution is the
concentration expressed as the number of equivalent weights (equivalents) of solute per liter of
solution. A 1 normal (1 N) solution contain 1 equivalent weight of solute per liter of solution.
Every substance may be assigned an equivalent weight. The equivalent weight may be equal to
the formula weight (molecular weight, mole weight) of the substance or equal to an integral
fraction of the formula weight (i.e., molecular weight divided by 2, 3, 4, and so on).
Molarity (M)
A mole is defined as “The amount of substance containing the same number oi particles as the
number of atoms present in 0.012 kg (or 12 gms) of carbon-l2".Or Mole is the quantity of
substance contains 6.023); X 1023particles (Avogadro’s number)
Components of Solution
In the study of solution, it is customary to designate the components in solution. The
components are solvent (The component present in larger proportion is known as solvent),
Solute (The component present in smaller proportron is known as solute), Solution =Solvent +
Solute
Amount of solute require to prepare Normal solutions -- Normality of solution required X
Equivalent weight of solutex Volume of solution required
1000
For Diluting any solutions/ reagents formula used is V1N1 =V2 N2
Where
V1= Volume of secondary solution
N1= Normality of secondary solution
V2= Volume of primary solution to be taken
N2=Normality of secondary solution

MICRO BIOLOGICAL ANALYSIS OF DRINKING WATER
The most common and widespread health risk associated with drinking water is contamination directly or
indirectly, by human or animal excreta, particularly faces.This contamination may result in the growth of
pathogenic microorganisms such as bacteria, viruses, and protozoa, which may cause diseases/infection
by drinking the water or by using it for food preparation. These bacteria (coli forms) are found in the
intestines of warm blooded animals and therefore are present in sewage, in soils, surface waters and
vegetation. The coli form group has been used as an"indicator organism".Coli forms are a group of
bacteria which is gram-negative, rod shaped bacteria which ferment lac tose with gas formation within /3
hours at 370C. These are found in soil, vegitation, animal and human waste contaminated water. Fecal coli
forms are found in animal and human waste contaminated water. They have the ability to ferment at
44.50C ferment lactose with gas formation within 48 hours. E. coli (Escherichia coli) is one of the fecal
coli form bacteria.By measuring the number of total coli form present in a sample a judgment can be
made as to the waters usability for a given purpose.
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BACTERIAL DISEASES
Disease

Pathogen

Symptoms

Transmission

Campylo
Campylobacter jejuni Diarrhea, stomach pain, Chicken,Unpasturized milk,water
bacteriosis
and stomach cramping
E. Coli

Escherichia coli

Diarrhea(maybe bloody), Undercooked ground beef,imported
abdominal
pain, cheeses,unpastuturized
nausea,vomiting,
fever, milk or juice,cider,alfalfa sprouts
HUS

Hepatitis A

Hepatitis A virus

Fever, fatigue, stomach Ready to eat foods,fruit and juice,milk
pain,nausea, dark urine, products,shellfish,salads,vegetables,sa
jaundice
ndwiches,water

Legionellos Legionella
is
pneumophila

Fever,
chills, Contaminated water
pneumonia,anorexia,
muscle aches, diarrhea and
vomiting

SalmoneIlo
sis

Salmonella typhi

Abdominal
headache,
fever, nausea,
chills,cramps

Vibrio
infection

Vibrio
parahaemolyticus,
Vibrio vulnificus

pain, Poultry,eggs,meat,meat
products,milk,smoked
diarrhea, food,juice

fish,protein

Nausea,
vomiting, Raw shellfish,oysters
headache (a quarter of
patients
experience
dysentery-like symptoms)

MOST PROBABLE NUMBER (MPN) METHOD
The MPN method attempts, by serial dilution, to introduce the bacteria into a fermentation tube
containing lactose broth for the bacteria to thrive on. By observing gas production or the lack of gas,
production, it is possible to determine the probable number of bacteria originally present in the sample.
SAMPLE COLLECTION PROCEDURE
1
2

Sterilize the bottles at 121°C under15 lbs pressure for 20 min (autoclave)/ pressure cooker.
Keep the sample bottle unopened after sterilization until the sample is to be collected.

3

Carefully unscrew the cap of the sterile bottle and immediately collect the samples and a small air
space are left to make shaking before analysis.

4

Collected sample delivered to laboratory within 6 hours and inoculated immediately

Medias required: (all are readymade medias)
1. Lactose broth
2. BGLB broth
3.Peptone broth
4.EMB agar
METHOD FOR TESTING COLIFORMS
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This test consists of two to three steps:
1. Presumptive test
2. Confirming test
3. Completed test
Presumption test:
1. Arrange three double strength and six single strength 10 ml tubes containing Lactose broth and
Durham tubes.
2. Inoculate 10ml of the sample in double strength tubes, 1.0ml of the sample in three single
strength tubes and 0.1ml of the sample in another three single strength tubes.
3. The tubes are kept in the incubator at 37°C for 24 to 48 hours for the detection oi total coli form
bacteria and incubate at 44°C for fecal coli form bacteria.
4. The presence of bacteria will show gas production or color change/acid production of the broth.
5. The number of bacteria was counted based on the number of positive tubes in each set and
compared with standard chart.
Conformation test:
1. Inoculate from the positive tube in presumption test to Brilliant green lactose bile broth with
Durham tubes.
2. Incubate the tubes the incubator at 37°C for 24 to 48 hours.
3. Presence of gas production coniirm the presence of bacteria
Conformational test for E. coli:
1. Inoculate from the positive tube in presumption test to EC bBrilliant green lactose brothwith
Durham tubes.
2. Incubate the tubes in the incubator at 37°C for 24 to 48 hours.
3. Presence of gas production confirm the presence of E. Coii
Completed test for E. coli
1. Inoculate a loop of culture from the positive tube of conformation test on EMB ([Eosin methylene
blue) agar.
2. Incubate the plates in the incubator at 37°C for 24 to 48 hours.
3. Green-golden metallic sheen colonies provide positive confirmation of E. coli

28

Technological Advances in Transforming Women’s lives

Volume 4

MPN DETERMINATION FROM MULTIPLE TUBE TEST
NUMBER OF TUBES GIVING POSITIVE
REACTIONOUT OF

MPN INDEX

95 PERCENT CONFIDENT
LIMITS
LOWER

3OF 10 ml
each

3of 0.1 ml
each

3 of 0.1 ml each

0
0
1
1
1
1
1
2
2
2
2
2
2
3
3
3
3
3
3
3
3
3
3
3
3
3

0
0
0
1
1
2
0
0
1
1
2
2
0
0
0
1
1
1
2
2
2
3
3
3

1
0
0
1
0
1
0
0
1
0
1
0
1
0
1
2
0
1
2
0
1
2
0
1
2

Per 100 ml

3
3
4
7
7
11
11
9
14
15
20
21
28
23
39
64
43
75
120
93
150
210
240
460
1100

UPPER

<0.5
<0.5
<0.5
1
1
3
3
1
3
3
7
4
10
4
7
15
7
14
30
15
30
35
36
71
150

9
13
20
21
23
36
36
36
37
44
89
47
150
120
130
380
210
230
380
380
440
470
1300
2400
4800

FROM:STANDARED METHODS FOR THE EXAMINATIION OF WATER AND WASTE WATER
TWELETH EDITION.NEW YORK THE AMERICAN PUBLIC HEALTH ASSOCIATION,INC,p.608)

29

Technological Advances in Transforming Women’s lives

Volume 4

Water quality Bureau of Indian Standards (BIS)
PARAMETERS

Highest Desirable level Maximum
permissible level

A.Physico-chemical
Electrical conductivity at 250 750
C μs/cm

3500

Total solids(mg/l)

500

2000

Colour(hazen Units)

5

30

Taste

Unobjectionable

-

Odour

Unobjectionable

-8

Turbidity(NTU)

2

8

Chloride(Cl)(mg/l)

200

1200

Fluride(F)(mg/l)

1.5

iron(Fe)(mg/l)

0.3

1

Manganese(Mn)(mg/l)

0.05

0.5

Copper (Cu)(mg/l)

0.05

1.5

Zinc(Zn)

5

15

Calcium(Ca)(mg/l)

100

240

magnesium(Mg)(mg/l)

30

150

Total phosphate (po42)(mg/l)
Sulphate(SO42)(mg/l)

2.0
200

400

Total
CaCo3)(mg/l)

Alkainity(as 200

400

Total
CaCo3)(mg/l)

hardness(as 250

600

Total Ammonia(asNH3)(mg/l)

0.06

Nitrate(No3)(mg/l)

45

Nitrate(No2)(mg/l)

0.01

PH

7.0-8.5

6.5-9.0

Arsenic(As)(mg/l)

0.05

cadmium(Cd)(mg/l)

0.005

Chromium(Cr)(mg/l)

0.05
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Cyanide(CN)(No3)(mg/l)

0.05

lead(pb)(mg/l)

0.05

Mercury(Hg)(mg/l)

0.001

Selanium(Se)(mg/l)

0.01

Free Residual Chlorine (as
Chlorine)(mg/l)

0.2

Polynuclear
aromatic
hydrocarbons(mg/l)

0.0002

Phenolic
compounds(as 0.001
phenolic OH)(mg/l)

0.002

Grease&Oil(mg/l)

1.0

COD
(chemical
Demand(mg/l)

Oxygen

10

Radioactive materials
Gross
radioactivity(pC/l)

alpha

3

Gross beta radioactivity(pC/l)

30

B.bacteriological
Total Coliforms/100 ml

Absent in (i)95%of the 10
samples in a year and
(ii)in any consecutive
samples

E.Coli/100 ml

Absent

Absent
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Peip²oIcWw ho«nð sN¿mw
Shobana Kumari
Senior Chemist, Water Authority, Kottayam
IpSnshÅ¯nse Ccp-¼nsâ B[nIyw, [mcmfambn Iïphcpó Hcp Pe aen\oIcW
{]iv\amWv. Pe¯n\v Ccp¼v cpNn, ]m{X§Ä¡pw XpWnIÄ¡pw, Sm¦n\psams¡ \ndhXymkw
hcpI, NqSm¡pt¼mÄ shÅw Ie§pI, ]m{X-¯nsâ ASnbnð sNfn ASnbpI, P-e-¯nsâ
apIfnð Hmbnð]mS ImWpI apXembh Ccp-¼nsâ A[nIyw aqew DïmIpó {]iv\§fmWv .
ASnbnð \nópw GItZiw 10 cm apIfnð Sm¸v LSn¸n¨ Hcp _¡ddp]tbm-Kn¨v hfsc
efnXambn Ccp¼p amäphm³ km[n¡pw. Ccp¼pÅ Pew Aev]w Ip½mbw tNÀ¯v \ómbn
Cf¡nbXn\p tijw A\¡msX shdpsX sh¡pI. 12 aWn¡qdn\p tijw Sm¸neqsS
]pds¯Sp¡pó Pew ip²ambncn¡pw.
InWdpIfnse Ccp¼v- amäp\Xn\p Ip½mbhpw »o¨nwKv s]uUdqw ]qgnbnð \ñXv t]mse
anIvkv- sNbvX tijw XpWnbnð sI«n InWdnð Cd¡n tað `mK¯v \ómbn Cf¡pI.
AXn\p tijw Ipsd kabw InWdnse Pew A\§msX \nÀ¯nbXn\v tijw sXm«n
D]tbmKnt¨m tamt«mdnsâ ^pSv hmðhv Pe \nc¸n\p sXm«p Xmsg h¨v ]¼v sNbvtXm \ñ
shÅw e`n¡póXmWv.
shÅ¯nsâ \ndw, aWw, Ie¡ð, ImTn\yw apXembh amän Pew ip²o-Icn¡póXn\p
hnhn[Xcw ^nðädpIÄ D]tbmKn¡mhpóXmWv : Nnc«Icn, aWð, {Kmhð, \m]vIn³
Fónh D]tbmKn¨v ho«nð Xsó \ap¡v ^nðäÀ Dïm¡mhpóXmWv.
HOME MADE WATER PURIFIER
Take a two litre soda bottle. Cut in half. Put the top half of the soda bottle upside down inside the
bottom half. The top half can be built as a filter and the bottom half will hold the filtered water.
Different steps
Insert the napkin into the neck of the bottle.
Pour the sand first and make a layer of sand (sand bed)
Make a bed of of charcoal over the sand layer.
Finally make a bed of gravel on the top.
Pour the unclean (dirty) water from the top and collect the clean purified water from the bottom.
Sand and gravel removes small particles from water. Charcoal removes chemicals, pesticides,
chlorine etc. And gives odourless clean water.
The order of the materials used from the bottom to top of the bottle is:
Napkin → Sand →Charcoal→ Gravel
In the same way, we can make home-made water purifiers using 2 buckets or 2 pots.
shÅw sh«nXnf¸n¨Xn\ptijw am{Xw D]tbmKn¨mð _mÎocnb aqeapÅ aen\oIcWw
Hgnhm¡m\pÅ sNehv Ipdª coXnbmWv-.
ASp¡f amen\y§Ä (aen\ Pew) tkm¡v]näneqsS \nÀamÀP\w sN¿I.
agshÅw InWdpIfnð IeÀ¯pI. etc, Peip²oIcW¯n\pÅ Ffp¸amÀ¤amWv.
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ip²Pew ,BtcmKykpc£ ,ipNnXzkwhn-[m\§Ä
Dr. Rani George, P G Head, Dept. of Nutrition, St. Ann’s College for Women, Hyderabad
BtcmKy]camb PohnX¯n\v ip²Pew AXy´mt]£nXamWv. a\p-jysâ ASnØm\
Bhiyw ip²PeamWv. Fómð Cóv temI¯nse `qcn`mKw P\§fpw IpSnshÅ £maw
A\p`hn¡póp.
temImtcmKy
kwLS\bpsS
UbdÎÀ
P\dð
,tUm.en
tPmMv-hp¡v
P-e-¯nsâ
{]m[m\ys¯¡pdn¨v
C{]Imcw
A`n{]mbs]«p.
"kap-l-¯nsâ
BtcmKyw
ip²Pe¯nepa[njTnXamWv. PohnXmhØIfpsS ASnØm\¯nð bmsXmcp ]£t`Zhpw
IqSmsX
Fñm
P\§Ä¡pw
ip²Pew
e`yam¡pIbpw
ipNnXzkwhn[m\§Ä
km[yam¡pIbpw sN¿pIbmsW¦nð, tcmK§Äs¡XnscbpÅ B henb bp²w \½p¡v
hnPbn¡m\m-Ipw.
bpssWäUv t\j³ sk{I«dn P\dð, {io. tIm^n Aó³ C{]Imcw ]cmaÀin¨ncpóp,
"ip²hpw kpc£nXhpamb IpSnshÅw e`yam¡póXn\mbpff bp²w Pbn¡póXphsc, AIDS,
Syq_ÀIptemknkv,
atednb
XpS§nb
]IÀ¨hym[nIsf
temI¯nð
\nópw
XpS¨pamäphm\mInñ ".
Cóv temI¯nð GItZiw 2 _nñy¬ P\§Ä Utbdnb _m[n¨v acn¡póp ,IqSpXepw 5
hbÊnð Xmtg {]mbapÅ Ip«nIÄ. Cóv temI¯nð GItZiw 2.4 _nñy¬ P\§Ä
bmsXmcp ipNnXzkwhn[§tfm sa¨s¸« PohnXkml¨cy§tfm e`yamIm¯hcq-am-Wv v-P\§Ä¡v sa¨s¸«
timN\meb§fpw Bhiy¯n\v ip²Pehpw e`yam¡nbmð¯só
cmPys¯ `qcn`mKw ]IÀ¨hym[nIÄ¡pw AdpXnhcp¯m\mIpw. BtcmKyapÅ P\X
XsóbmWv cmPy¯n³sd Gähpw henbaqe[\w.
Pe a-en\o-IcWw
amcIamb hkvXp¡Ä ]-e{tkmXÊpIfnð \nópw HgpIn ]pgbnepw ,ISenepw , InWÀ
shÅ¯nepw `pKÀ` Pe§fnepw Ipf§fnepw hóv ASnbpt¼mÄ Cu Pemib§fnse shÅw
a\pjyÀ¡pw aäv PohPme§Ä¡pw lm\nIcambn¯ocpw.CXns\ Pe aen\nIcWw Fóv
]dbpóp.
Pe aen\oIc-W-¯nsâ {][m\ImcW§fmWv, hoSpIfnð \nóv ]pdw XÅpó aen\-Pew,
IrjnØe§fnð D]tbmKn¡pó AWp\min\nIfpw IoS\min\nIfpw,^mÎdn amen\y§Ä
Fónh AWp\min\nIfpw,^mÎdn amen\y§fpw hnjabambXn\mð Xsó AXv Pe¯nse
PohPme§Ä¡pw lm\nIcamWv.

Pe a-en\oIcWw tIcf¯nð
(i)tIcf¯nse P-e-t{kmXÊpIÄ -`ojWnIfpw \nb{´Whpw

C´ybnse 28 kwØm\§fnð Gddhpw A[nIw Peaen\oIcWw t\cnSpó kwØm\amWv
tIcfsaóv bpWnb³ an\nkv{Sn Hm^v- {Un¦n§v hm-«Àsâ tÌäv F¡tWmanIv dnhrq t^mÀ
2011-þ12 sâ ]T\§Ä hyàam¡póp. GItZiw 34%
Pe-t{kmXÊpIfnepw Ab¬,
^vepssdUv, ksse-\nän, AÀk\nIv, _mÎncnbIÄ XpS§nbhbmð aen\s¸«ncn¡póXmbn
Isï¯n. Gähpw IqSpXð Pe aen\oIcWw dnt¸mÀ«v- sNbvXXv tImgnt¡mSv PnñbnemWv.
Pnñbnð BsIbpÅXnð 54% P-e-t{kmXÊpIfpw aen\saóv Isï¯n.
P\kwJy IqSnb kwØm\ambXpsImïv Xsó tIcf¯nse Pemib§fnð aen\oIcW
km[yX GsdbmWv . hymhkmbnI amen\y§Ä, IoS\min\nIÄ XpS§nbh {][m\
aen\oIcW t{kmXÊpIfmWv. hymhkmbnI aen\oIcW¯n\v D¯a DZmlcW§fmWv
s]cnbmdpw Nmenbmdpw. hymhkmbnI ime§fnð \nópw ]pgbnses¡mgp¡n hnSpó
amen\y§fnð AS§nbncn¡pó s^m-kvss^säkv, kÄss^Uvkv, ^veqssdUvkv, AtamWnb
apXemb aqeI§Ä \ZnbpsS LS\sb¯só amänadn¨p Fóv ]dbmw. Cu {]iv\§fmð
ZpcnXa\p`hn¡póhcpw GsdbmWv .
s]cnbmÀ, Nme¡pSn, ]¼, aqhmäp]pg, ao\¨nð, A¨³tImhnð XpS§nb \ZnIfpsS
]T\¯nð Pe¯nð kq£vaPohnIÄ IqSpXepÅXmbn Isï¯n.
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tIcf¯nse
44
\ZnIfpw
hymhkmbnI
amen\y§fmepw,
ssP-hamen\y§fmepw,
IoS\min\nIfmepw aen\s]«ncn¡pIbmWv. Sqdnkw taJebpsS hnIk-\-¯nsâ ^eambn
tIcf¯nse ImbepIfpw ]qÀWamb aen\oIcW `ojWn t\cnSpIbmWv .
(ii)Peaen\oIcWhpw BtcmKy {]iv\§fpw

aen\ Pew IpSn¡phm\pw Blmcw ]mIw sN¿phm\pw aäp Bhiy§Ä¡pw
D]tbmKiq\yambn¯ocpóp. ]ehn[ AkpJ§fpw aen\ Pew D]tbmKn¡póXv hgn
DïmIpóp.
1. Utbdnb
{]XnhÀjw 2.2 _nñy³ P\§fmWv temI¯v Utbdnb _m[n¨p acn¡póXv . Chcnð 90%
iXam\hpw Ip«nIfmWv. t{]tXyIn¨v hnIkzc cmPy§fnð. Blmc¯n\v ap³]pw ]n³]pw
ssIIÄ tkm¸v D]tbmKn¨v IgpIpóXv Utbdnb klmbn¡póp.
2. tImfd
sNdpIpSens\ _m[n¡pó Hcp tcmKamWv tImfd. aen\Pew IpSn¡pItbm aen\amb
Blmcw Ign¡pItbm sNbpóXneqsSbmWv {][m\ambpw tImfd ]IcpóXv .
3. ssät^mbnUv ^ohÀ
tcmK_m[nX\mb HcmfpsS faeces \mð aen\s]« Petam Blmctam asämcmÄ
D]tbmKn¡pt¼mÄ Abmfnte¡v kevtamWñ Fsâdn¡, sktdmhÀ ssä^n apXemb
tcmKmWp¡Ä IS¡pIbpw AkpJw ]IcpIbpw sNbpóp.
4. sl¸ssäänkv
Icfns\ _m[n¡pó tcmKamWv sl¸ssäänkv. tcmKmhØ aqÀOn¡pt¼mÄ Icfnse
tImi§Ä \in¨p t]mhpIbpw {]hÀv¯\w \nebv¡pIbpw sNbpóp.
5. C tImfn C³s^£³
a\pjysâbpw arK§fpsSbpw hnkÀP§fneqsS C tImfn Pe¯nse¯póp. aen\Pew
IpSn¡póXnepsS tcmKImcn icoc¯nse¯pIbpw tcmKw _m[n¡pIbpw sNbp-óp.
6. atednb, ss^tednb, {Sn]mt\mtkmwkv
{]XnhÀjw 300 aney¬ P\§fnð atednb dnt¸mÀ«v- aney³ Hmfw P\§fv Xn\mð
acWs]SpIbpw sNbp-óp.
7. Pm¸\nkv F³sk^sseän-kv
IrqeIvkv hn`mK¯nð s¸« sImXpIpIfmWv tcmKw ]c¯póXv.tcmK_m[nXcnð 20% hpw
acWs¸Spóp .tcmK tamNnXcmhpóhcnð Dw iXam\w BfpIfpSbpw sk³{Sð s\Àhkv
knÌw XIcmdnemIpóp.
8. sU¦n ^ohÀ
CuUnkv sImXpIpIfmWv tcmKw ]c¯póXv.{][m\ambpw sXfnª shÅ¯nemWv Cu
hn`mK¯nemWv Cu hn`mK¯nepÅ sImXpIpIÄ ap«bnSp-óXv.

Pe a-en\oIcW¯ns\Xnsc F´v sN¿mw
1. ip²nIcn¨ shÅw ]m-gm¡mXncn¡pI
2. Bhiy¯n\v am{Xw Sm¸v Xpd¡pI
3. tSmbv-eäneqsS ]mghkvXp¡fpw sIan¡ðkpw Hgp¡nIfbmXncn¡pI
4. {]IrXn¡nW§nb hkvXp¡Ä D]tbmKn¡pI
5. IoS\min\nIÄ AanXambn D]tbmKn¡mXncn¡pI.
6. IqSpXð ac§Ä \«p ]nSn¸n¡pI
7. aen\ hkvXp¡Ä t{kmXÊp-Ifnð \nt£]n¡mXncn¡pI
8. ip²Pe0 hnXcWw sN¿pó ss]¸pIfnð tNmÀ¨bptïm Fóv ]cntim[n¡pI
9. ASp¡f hr¯nbmbn kq£n¡pI
10. Ign¡pó `£W0 hr¯nbpÅXpw ip²hpamsWóv Dd¸v hcp¯pI
11. Hmtcmcp¯cpw AhchcpsS icocw hr¯n-bmbn kq£nIpI
12. Xpdó Øe§fnð aeaq{X hnkÀP\w \S¯mXncn¡pI .

hm«À dnteäUv Unkokkv
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Dr. Sairu Philip
Associate Professor, dept. of Community Medicine, Govt. T D Medical college, Alappuzha
hm«À t_m¬ Unkokkv.
a\pjys³dbpw arK§fpsSbpw aeap{X hn-kÀPy§fneqsS shÅ¯nð [mcmfw tcmKmWp¡Ä
Iecpóp. C§s\ aen\oIcn¡s¸« Pew IpSn¡póXneqsS DïmIpó tcmK§fmWv hm«À
t_m¬ Unkokkv. DZm:tImfd, ssSt^mbnUv,Ub-dnb.
Ubdnbð Unkokkv
KndmUnbmknkv,{In]vtäms]mdnUntbmknkv, Imwss]tem_mÎocntbmknkv, ssjsPtñmknkv,
sskt¢mkvt^mdnbm-knkv
sIan¡ðkv {][m\ambpw a\pjy³sd BtcmKys¯ _m[n¡póp DZm :BÀk\nIv , ^veqssdUv, ss\t{Säv
,ImÀknt\msP\nIv s]ÌnsskUvkv ,seUv, slhnsaäðkv.
hm«À hmjvUv Unkok-kv:
hyàn ip-NnXzvanñmbva aqeapïmIpó tcmK§Ä aen\Pe¯nð Ipfn¡pI I®v IgpIpI
XpS§nbhbneqsS tcmKw DïmIpóp.DZm : kvIm_okv,{Smt¡ma,ssS-^kv.
hm«À t_kvUv Unkokkv:
Pe PohnIfpsS ]mcsskävkv aqeapïmIpó tcm-K§Ä. DZm : jntÌmtkmanbmknkv , {Um¡³
Ipemcn-¼v.
hm«À dnteäUv Unkokkv:
sImXpIv hgn ]Icpó tcm-K§Ä. DZm :sU¦n^nshÀ, atedn-b, aª¸n¯w, ss^tecnbmknkv

Pe ip²nIcW amÀK§Ä
Fr. Wilson Nedungandathil, Director, Bhodhana, Thiruvalla
ip²Pe e`yX Gähpw Ipdª {]tZiamWv Ip«\mSv. sNfnbpsS Awiw, I-e¡ð, ITn\X,
t¢mssd-Uv-, ^veqssdUv FónhbpsS kmón-[rw, C.tImssf _mÎocnbbpsS kmón[rw Fónh
ChnSps¯ shÅ¯n³sd {]tXrIXbmWv. Cu {]iv\¯n\v ]cnlmcw Fó \nebv¡mWv
t_m[\ Xncphñ tkmjyð kÀhokv skmsskänbpsS NRM
hn`mKw Nnehp Ipdª
Peip²oIcW amÀK§Ä BhnjvIcn¨Xv. Cu
ip²oIcW amÀK§fpsS {]hÀ¯\¯n\v
sshZrpXn Bhiyanñ FóXpXsóbmWv CXn³s³d Fähpw henb t\«hpw.
1. tlmw sÌUv hm«À ^nð-äÀ :
150 apXð 300 enäÀhscbpff PmdpIfnð ip²oIcW am[yaw \nd¨v- shÅw 5 an\nän\pÅnð
ip²oIcn¡póp .shÅw tImcn D]tbmKn¡póhÀ¡v CXv IqSpXð {]tbmP\IcamWv. Gähpw
NnehpIpdª coXnbmWv- tlmw sÌUv hm«À ^nðäÀ.
2. tNw¼À ^nðäÀ:
tImf\nIfntem GsX¦nepw Øm]\§fntem Øm]n¡m³ Ignbpó Hcp coXnbmWnXv. 800 L
shÅw Htc kabw ip²nIcn¨v kq-£n-¨v h-bv-¡m³ sIð-¸p-Å ^nð-äÀ B-WnXv
3. Cs½gvknwKv ^nðäÀ
Ipf¯nse shÅw ip²oIcn¡m\p]tbmKnIpó tas¯UmWnXv . Ie¡shÅ¯nð ^nðäÀ
Cd¡nsh¨v lm³Uv-]¼v- hgn Bhiym\pkcWw ip²Pew e`yam¡póp.
4. knenïÀ ^nðäÀ
Hcp\ne hoSpIfnð am{Xw {]mhÀ¯nIam¡phm³ km[n¡pó Hcp coXnbmWnXv . ss]¸v sse³
LSn¸n¨ ho«nse Fñm Sm¸pIfnepw Htckabw ip²Pew F¯n¡m³ CXn\p Ignbpóp.
5. t__nthð
InWÀPew ip²oIcn¡m³ Gähpw A\ptbmPyamb coXnbmWnXv. Ie§nb InWdn\pÅnð
sNdnb dn§nd¡n AXn\pÅnð ip²oIcWam²ya§Ä \nd¨p shÅw ip²o-Icn¡pó
kwhn[m\w. Cu ^nðädpIfnsfñmw D]tbmKn¡póXv saäð, Ncð, Icn FónhbmWv.
sNehp Ipdhpw sshZypXn em`hpw, H¸w Ipdª kab¯n\pÅnð ip²Pew e`yam¡póp
Fó KpWhpw Cu ^nðädpIfpsS {]tXyIXbmWv .
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II

Homested Agriculture
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Head, Division of Crop protection
CPCRI
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Huj[ kky§Ä
s{]m. F³. an\n cmPv

Un¸mÀ«vsaâ v Hm^v ¹mtâj³ t{Im]vkv Bâ v kvss]kkv
(ImÀjnI kÀÆiemime, shÅm\n¡c, XrÈqÀ)
Ccp]¯nHómw \qämïnð temIs¯¼mSpw BtcmKykwc £W cwK¯v h³amä§Ä
Dïmbn«pïv. CXnsâ AesbmenIÄ tIcf¯nepw, C´ybnepw {]ISamWv. Cu amä§Ä
FSp¯v ]cntim[n¨mð ImWpóXv BbpÀthZ¯n\v BtKmfXe¯nð henb kzoImcyX
e`n¨p Fó hkvXpXbmWv.
NcI kwlnX, AjvSmwKlrZbw XpS§nbv {K\vY§fnseñmw \ap¡v NpäpapÅ
kky§sf F§ns\ Huj[ambn D]tbmKn¡mw Fóv tcJs¸Sp¯nbn«pïv. ]n³Ime¯v
C¯cw {K\vY§fnð A\h[n ]pXnb AdnhpIÄ Iq«nt¨À¯«papïv. C¯cw AdnhpIfpsS
kamlcW¯nsâ shfn¨¯nð `mcX¯nð hfÀóphó NnInXvkm k{¼ZmbamWv
BbpÀthZw.
BbpÀthZ kwkvIrXnbv¡v ]pdsa Hcp hwiob Huj[imJbpw \ap¡pïv.
]ivNnaJ« ae\ncIfnepw aäpw Ignªncpó BZnhmkn hn`mK§Ä AhÀ¡v NpäpapÅ
kky§fnð \nóv PohnX¯nse Fñm Bhiy§fpw \ndthäm³
]cnioen¨ncpóp.
]cnioe\w FóXnep]cn AXmbncpóp AhcpsS PohnXcoXn. Ahsc kw_Ôn¨nSt¯mfw
Blmcw, Huj[w Fónh cïñmbncpóp. ]e amdmtcmK§Ä¡pw FXnscbpÅ ^e{]Zamb
Huj[§Ä hwiobsshZyw kzmb¯am¡nbncpóp.
hwiobsshZy¯n\p ]pdsa \m«psshZyw Fsómcp NnInðkmcoXnbpw \ap¡v
kz´ambn«pïv. Hcp a\pjy³ kqtcymZbw apXð AkvXabw hsc A\pjvTnt¡ï IÀ½§Ä
, Nn«IÄ, coXnIÄ, Ignt¡ï Blmc§Ä, AXnsâ Afhv, hÀPvPnt¡ïXmb Blmc§Ä
Fón§s\ ka{Kamb Hcp PohnXcoXn Xsó \m«psshZyw \ap¡v ]IÀóp Xóncn¡póp.
]qÀÆnIÀ Iïpw, tI«pw, Adnªpw hnIkn¸ns¨Sp¯XmWv \m«p sshZyw. Ipd¨p
sImñ§Ä¡p ap¼v hsc GXmïv \nÀPvPohambnt]mb Cu NnInXvkmcoXn¡v Cóv [mcmfw
Bhiy¡mcpïv. Huj[KpWanñm¯ Hcp kkyhpw \ap¡v Npäpanñ. C¯cw kky§sf
\mw Xncn¨dnbWw, AXnsâ D]tbmK§Ä Adnªv Ah {]tbmK¯nð hcp¯m³ \mw
{iant¡ïXpïv.
Htc sNSn¡v Xsó ]eXcw Huj[KpW§fmbncn¡pw DïmhpI. ImemhkvY, Npäp]mSv
Fónh t]mepw Huj[KpWs¯ kzm[o\n¡pó LSI§fmWv.
Hcp kky¯nsâ
hnh[`mK§Ä¡v hnhn[KpWambncn¡pw Dïmbncn¡pI. C¯c¯nepÅ ]¨acpópIfpsS
Huj[KpWw tcmKnbpsS icoc{]IrXntbbpw B{ibn¨ncn¡póp. ]¨acpópIfnð \nópw
\ap¡v thK¯nð ^ew e`n¡pónñ.
B acpón\v \½psS icoc¯nð {]hÀ¯n¡m³
AXntâXmb kabw BhiyamWv. B kabw FSp¯v B acpóv \ap¡v \ðIpó ^ew
Ahnizk\obamWv. C\nbnt¸mÄ \mw B{Kln¨ ^ew AXv \ðInbnñ F¦nð IqSnbpw
]mÀiz^e§Ä HópwXsó Dïmhnñ Fóv Dd¸n¨v ]dbm³ Ignbpw.
B[p\nI sshZyimkv{Xw Cóv kky§sf t\cn«p]tbmKn¡m³ XpS§nbncn¡póp.
kky§fpsS k¯v \nd¨ KpfnIIÄ
Cóv hn]Wnbnð
kpe`amWv.
Adntªm
AdnbmtXtbm \mw Fñmhcpw h³ hnesImSp¯v Ah hm§n D]tbmKn¡póp. ]s£ \mw
AdnbmsX t]mIpó Hópïv. \½psS ho«papä¯v ]mgvs¨Snsbóv hnfn¨v \mw XÅn¡fª
sNSn XsóbmWv ISbnð \nóv hm§n Ign¨Xv. aª¸n¯¯n\v Gähpw ^e{]Zamb
Huj[kkyamWv
IogmÀs\ñn.
B
kky¯nð
\nópw
thÀ¯ncns¨Sp¡pó
tcmKia\tijnbpÅ ^nñm{´n³, sslt¸m^nñm{´n³ Fóo LSI§Ä Cóv Iym]vkqÄ
cq]¯nð hn]Wnbnð e`yamWv. hwi\mi`ojWn t\cnSpó Hcp kkyamWv kÀ¸KÔn.
BbpÀthZ¯nepw tlmantbm¸Xnbnepw, B[p\nI sshZyimkv{X¯nðt¸mepw Cu kkyw
D]tbmKn¡póp. Cu kky¯nsâ thcn\v cIvXk½À±w ^e{]Zambn sNdp¡m³ Ignbpw.
C¯cw kky Huj[§sf AXnsâ Fñm KpWt¯mSpw IqSn \ap¡v e`yam¡m\pÅ
Gähpw \ñ amÀKvKw Ahsb \mw Xsó Irjn sNbvXv Dð]mZn¸n¡pI FóXmWv. ]e
]mc¼cy sshZy³amcpw t\cnSpó Gähpw henb {]XnkÔn ip²amb BbpÀthZ
Huj[§fpsS e`yXIpdhmWv. CXn\pÅ ]cnlmcamÀKvKw Huj[kky§fpsS Irjn
XsóbmWv.
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Huj[kky§fpsS sshhn[y§Ä
tUm. F³ iin[c³

dn«. kbnânÌv, tIcf h\ KthjWtI{µw, ]o¨n, XrÈqÀ
tIcf¯nð hfcpóhbnð GItZiw 850 C\w sNSnIÄ¡v Huj[KpWapïv. CXnð 60%
D]tbmKn¡póXv ]mc¼cysshZy¯nemWv 800 tImSncq]bpsS Huj[ hym]mcmaWv
{]XnhÀjw tIcf¯nð \S¡póXv.
90% Huj[kky§fpw D]tbmKn¡póXv acpóv
\nÀ½mWI¼\nIfmWv. 750 Huj[\nÀ½mW I¼\nIfmWv Cóv tIcf¯nð DÅXv. 450ð
]cw sNSnIÄ acpóv \nÀ½mW¯n\pthïn D]tbmKn¡póp.
ap³Ime§fnð ]mc¼cy
sshZyÀ acpópIÄ kzbw \nÀ½n¡pIbmbncpóp ]Xnhv. Fómð Cós¯ Ime¯v Cu
acpópIÄ \nÀ½nt¡ï Bhiyanñ. Ah ISIfnð e`yamWv. Ipdpt´m«nbmWv Huj[
\nÀ½mWcwK¯v Gähpw A[nIambn D]tbmKn¡pó sNSn.
CXnsâ e`yX Cóp
Ipdªncn¡póp.
CXn\pImcWambn Nqïn¡mWn¡póXv Aimkv{Xobambn kky§Ä
tiJcn¡pó coXnbmWv.
XrÈqÀ BWv Gähpw A[nIw Huj[kky§Ä D]tbmKn¡pó Pnñ, koXmdmw, Huj[n
XpS§nb h³InS I¼\nIfpsS kman]yamWv CXn\pImcWw. acpóp\nÀ½mW¯n\v Hcp
kky¯nsâ hnhn[`mK§fmWv D]tbmKn¡póXv.
Cu `mK§Ä imkv{Xobambn
tiJcn¨nsñ¦nð Ah ]qÀ®ambpw \in¨pt]mImw. AXpsImïvXsó C¯cw kky§sf
]qÀ®ambpw IrjnsNt¿ïXpïv. Asñ¦nð Nnebn\w kky§sf¦nepw `qanbnð \nópw
D³aqe\w sN¿s¸Smw.
AanXhpw Aimkv{Xobhpamb tiJcWwaqew \nch[n kky§Ä (GItZiw 21 ð]cw) Cóv
s\Käohv enÌnemWv.
Chbnð an¡hmdpw sNSnIÄ lnameb¯nsâ Xmgvhmc§fnemWv
ImWs¸SpóXv. C¯c¯nðs¸« kky§fpsS D]tbmK¯n\v Cóv Nne \nb{´W§fpïv.
C¯cw kky§Ä D]tbmKn¨v acpóv \nÀ½n¡pt¼mÄ AhbpsS DdhnSw hyIvXam¡Ww.
Irjnbnð \nóñmsX Cu acpópIÄ tiJcn¡póXv IpäIcamWv Ignª GXm\pw
hÀj§fnse IW¡p ]cntim[n¨mð iXmhcnbpsS D]tbmKw {IamXoXambn DbÀón«pïv.
AjvShÀKvK¯nðs¸«
kky§fpsS ]IchÀKvKambn iXmhcnsb D]tbmKn¡mw Fóp
{K\vY§Ä ]dbpóp.
AjvShÀKvK kky§Ä s\Käohv enÌnemWnt¸mÄ.
CXmWv
iXmhcnbpsS D]tbmKw hÀ²n¡m\pÅ ImcWw.
slÀ_ð kuµcyhkvXp¡fnð Hcp
{][m\ LSIamb ISp¡bpsS D]tbmKhpw hÀ²n¨n«pïv.
3500 apXð 4000 ASnhsc Dbc¯nð ImWpó aebnSp¡pIfnð am{Xw Iïphcpóbn\w
ImSpIfmWv tNmeh\§-Ä. aqómÀ, B\apSn taJeIfnemWv C¯cw h\{]tZi§fpÅXv.
acaªÄ, aô«n FónhbmWv {][m\s¸« Huj[kky§Ä.
ac§Ä CSXqÀóv hfcpó h\§sf \nXylcnXh\§Ä Fóv hnfn¡póp. BtcmKy¸¨,
sXmÅn¸bn³, Im«pIpcpapfIv, Icn¦pdpªn XpS§n A\h[n kky§fpïv ChnsS.
GsX¦nepw Hcp ]mc¼cy Adnhnsâ shfn¨¯nð acpóv \nÀ½n¨v hn]Wnbnð
F¯n¡pt¼mÄ B Adnhnsâ DSabv¡v X¡Xmb {]Xn^ew \ðIWw Fó \nbaw tIcf
kÀ¡mÀ cq]oIcn¡pIbpïmbn. Cu \nba{]Imcw BZy {]Xn^ew e`n ¨Xv AKkvXyIqSw
ae\ncIfnse BZnhmknIfmb ImWn hn`mK¡mÀ¡mWv.
AhÀ Im«nð t]mIpt¼mÄ
BtcmKy¸¨ Fó sNSnbpsS Imb Nhbv¡pambncpóp.
CXv Ign¨mð cïmgnNtbmfw
hnit¸m, £oWtam A\p`hs¸Snñ. Cu Adnhv {]tbmP\s¸Sp¯n tImb¼¯qÀ ^mÀakn
"Poh\n"Fó Dð¸ów \nÀ½n¨v hn]Wnbnse¯n¡póp.
Ipän¡mSpIfnepw, ]md¸pd¯pw hsc kky§Ä hfcpópïv.
sh«pIñv \ndª
Ipón³{]tZi¯pam{Xw hfcpó Hcp sNSnbmWv I®m´fn. hSt¡m«pÅhÀ. Incnbm¯n\p
]Icambn D]tbmKn¡pó sNSnbmWv I®m´fn, XncpXmfn, ]À¸SI¸pñv, Ipdpt´m«n,
Incnbm¯v, Xp¼, sXmenhÅn apXemb kky§Ä ImWs¸SpóXv Ipän¡mSpIfnemWv.
tIcf¯nse h\{]tZi§fnð 40% CuÀ¸apÅ Ces]mgnbpw ImSpIfmWv. kÀ¸KÔn, Hmcne,
aqhne, Ipangv,]mXncn, iXmhcn, Im«ptN\ XpS§n A\h[n Aaqey§fmb sNSnIÄ C¯cw
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ImSpIfpsS ASnImSpIfmbn hfcpóp.
Im«pXobmWv Cu kky§Ä t\cnSpó {][m\
shñphnfn sNdnb CSthfIfnð Im«pXo BhÀ¯n¨mð B {]tZi¯v aäp sNSnIÄ Hópw
Xsó hfcmsXbmIpóp. ChnsS hntZi If kky§fmb Acn¸qsNSnbpw, I½yqWnÌv
]¨bpsañmw {IamXoXambn hfÀóv \ap¡v \miw krjvSn¡póp.
]ivNnaL«¯nse ag\ngð {]tZis¯ ImSpIÄ aäp h\§fnð \nóv XnI¨pw
hyXykvXambhbmWv. s]mXpsh hcïXmb C¯cw ImSpIÄ A{X CSXqÀóXñ. Nµ\w,
N§ew]cï, s\cnªnð, tat´món, almfn Ing§v XpS§nbhbmWv ChnsS {][m\ambpw
hfcpóXv.
\½psS \m«nð]pd§fnð ]ïv aXnepIfmbn D]tbmKn¨ncpóXv ssPhthenIfmWv. Cu
thenIfnð
hfÀ¯nbncpó
BStemSIw,
CSnªnð,
s\m¨n
apXembhsbms¡
Huj[KpWapÅ kky§fmWv. C¯c¯nð \ap¡v Npäpw ImWpó sNSnIsf hn]W\w
sN¿m³ IqSn \ap¡v IgnbWw.
ho«½amÀ¡pwaäpw hcpam\¯n\pÅ \sñmcp amÀKvKw
IqSnbmWv CXv.
]\nIqÀ¡, {_lvan, hb¼v apXemb kky§sf
\ap¡v \½psS
InWdn\pNpäpw hfÀ¯nsbSp¡mhpó sNSnIfmWv.
BbpÀthZ NnInXvkbv¡v
hfsc
AXymhiywthï Hcp sNSnbmWv \mbv¡pcW. hfsc em`Icambn ho«½amÀ¡v Cu kkyw
Irjn sN¿mw. Ziaqew sNSnIfpsS Irjn¡mbn Hcp ]pXnb amÀKvKw cq]oIcn¨n«pïv. Cu
sNSnIfpsS thcmWv s]mXpsh D]tbmKn¡mdv.
Cu thcv tiJcn¡m\mbn hfsc
{]bmkhpamWv. Cu {]iv\w ]cnlcn¡m\mbn ¹mÌnIv ss]¸ns\ cïmbn apdn¨v I¼n
D]tbmKn¨v Iq«nsI«póp. C¯cw ss]¸pIfnð Irjn sNbvXm³ hnfshSp¡pó kab¯v
I¼n Agn¨v ss]¸v amäpI am{Xw aXn.
Ipänbäpt]mIpó kky§fpsS kwc£W¯n\mbn \nch[n ]²XnIÄ Cóv \½psS
\m«nepïv. acaªÄ Fóbn\w kkyw Ipfamhv h\{]tZi§fnð {]tXyI Xmð]cyt¯msS
kwc£n¨phcpóp. ht\Xc{]tZi§fnð kky§Ä GsX¦nepw Xc¯nð kwc£n¡s¸Spóp
F¦nð AXv ImhpIfnð am{XamWv. Iw½«n Fóbn\w kky§Ä Be¸pgbnse GXm\pw
ImhpIfnð am{Xta CópÅq.
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HäaqenIÄ, HäaqenIsf Xncn¨dnbð, HäaqenIfpsS em`Icamb IrjncoXnIÄ
{io. kp[mIc³ cmbnc¯v

cmbnc¯v KmÀU³kv, ]«n¡mSv, XrÈqÀ
FñmIme¯pw Htc t]mse hne e`n¡póbn\w kky§fmWv Huj[kky§Ä.
Huj[kkyIrjnbnte¡v IS¡pt¼mÄ \mw Gähpw IqSpXð {i²nt¡ïXv Ahsb
F§ns\ Xncn¨dnbmw FóXmWv. CShnfbmbpw, X\nhnfbmbpw Irjn sN¿mhpóhbmWv
Huj[kky§Ä.
Gähpw em`IcambnXsó Irjn sN¿mhpó HómWv sImSpthen X\nhnfbmbpw,
CShnfbmbpw CXns\ Irjn sN¿mw. Imcyamb hf{]tbmKtam, \\tbm CXn\v Bhiyanñ.
Ing§v \Soð hkvXphmbn D]tbmKn¡mw. GXmïv cïv sImñw sImïv \ap¡v hnfhpIn«n
XpS§pw.
sImSpthenbpsS Xe apf¸n¨pw ]pXnb kky§Ä Dïm¡mw.
sX§n³
tXm¸pIfnepw aäpw Irjn sN¿mhpó asämcp kkyamWv Nnäc¯. CXnsâ Ing§mWv
Huj[ambn D]tbmKn¡póXv. Cu Ing§pIfpsSXsó sNdnb `mK§Ä FSp¯v ]pXnb
kky§Ä ]pXnb kky §Ä
Dïm¡mw.
sX§n³ tXm¸nð hfÀ¯mhpó
asämcnShnfbmWc Xn¸en.
d_À tXm«§fnð hfÀ¯mhpó Hcp kkyamWv It¨mew. ]¯v amkwsImïv hnfshSp¸v
\S¯mw.
Hmcne, aqhne, Xns¸en Fónhbpw d_dnsâ CShnfbmbn D]tbmKn¡mw.
AS]Xnb³ apXemb kky§Ä¡v \ñshbnð BhiyamWv. Im«p]Shew Fóbn\¯n\v
Cóv Gsd Bhiy¡mcpïv. sImñ¯nð cïpXhW CXv Irjn sN¿mw. hn¯p ]mIn
apf¸n¸n¡pó ssXIÄ D]tbmKn¨mWv Irjn.
cma¨w aWð {]tZi¯v
\ómbn hfÀ¯mhó HómWv. thcmWv Huj[
\nÀ½mW¯n\p]tbmKn¡póXv. cma¨¯nð \nóv hnidn, ssXew Fón§s\bpÅ
AaqeyhkvXp¡Ä Dïm¡m\mIpw. Ncnª {]tZi§fnse as®men¸v XSbm³ Gähpw
^e{]Zamb amÀKvKamWv cma¨w h¨p]nSn¸n¡pI FóXv.
A\yw \nópt]mIpó ac§fnsemómWv AtimIw. sXmenbmWv Huj[\nÀ ½mW¯n\mbn
D]tbmKn¡póXv. ]IpXn`mKs¯ sXmen FSp¡pIbmWv ]Xnhv. ASp¯sImñt¯¡v B
`mKs¯ sXmen apgph³ ]qÀÆkvYnXnbn embncn¡pw.
2000 ¯nemWv Huj[ kkyt_mÀUv cq]oIcn¨Xv. Huj[kky§fpsS \gvkdn XpS§m³
Bhiyamb Fñm klmb§fpw ChÀ {]Zm\w sN¿póp.
hyIvXn bpsS Iq«mbvaIÄ
cq]oIcn¨v t{]mPIvSpIÄ kaÀ¸n¡póXn\v A\pkrXambmWv
t_mÀUv [\klmbw
e`yam¡póXv. Irjn sN¿póXn\mhiyamb amÀKvK\nÀt± i§fpw t_mÀUv \ðInhcpópïv.
kzbw sXmgnembpw, _nkn\Êmbpw \S¯mhpó HómWv Huj[kky Irjn. Fñm
kky§fpw Irjn sNbvXmð em`Icañ. amÀ¡äv A\pkcn¨mWv Huj[kky§Ä Irjn
sN¿m³ XncsªSpt¡ïXv.
\½psS \m«nð ImWs¸Spó ]e kky§fpw aäp]eXmbn sXän²cn¡mdpïv. ]XnapJw
A¯c¯nepÅ kkyamWv. N¸§w Fó sNSnbpsS `mK§fmWv ]XnapJw Fó t]cnð
\½psS \m«nð e`yamIpóXv. ]m¼vhnj¯n\v Huj[ambn D]tbmKn¡pó AWenthKw Fó
kkyhpw C¯c¯nð sXän²cn¡s¸Spó kkyamWv.
A¿¸m\ Fó sNSnbpsS
Imcy¯nepw C¯cw sXäpIÄ kw`hn¡mdpïv. C¯c¯nð A\h[n kky§sf¡pdn¨pw
HäaqenIsf¡pdn¨papÅ hnPvRm\{]Zamb hnhcWhpw t_m[hð¡cWhpw km[mcW
P\§fnð F¯n¡póXv hgn ]e tcmK ia\§Ä¡pw ^e{]ZamhpIbpw sN¿póp.
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Nne Huj[ kky§fpsS D]tbmK§Ä
BS-tem-SIw

:

Xpfkn
IWn-s¡mó

:
:

sN¼-c¯n ]qhv
Xgp-Xma
ap¯nÄ
IogmÀs\ñn
IämÀhmg
sNdpf
am§-b-ïn-]-cn¸v
Deph
aªÄ
Côn
apf-Iv/
shfp-¯pÅn
ssIX-N¡
Ce-¡-dn-IÄ

:
:
:
:
:
:
:
:
:
:

]pfn-bm-dne

:

Xpfkn
hÅn-¸m-e, Iqhfw
IWn-s¡m-ó-bpsS
tXmð
BS-tem-SIw
t]cbv¡
am§-Côn
cmP-Iqh
Bh-W-¡v
Idn-th-¸ne
Xp¼
]n¨Iw
Bcn-th¸v
]mS-¯mfn

:
:

]qhmw-Ip-cp-óne
sNdpf

:
:

Ce hm«n Ign-¡p-I.
a¨n-§bpw Ipcp-ap-fIpw Ac¨p tX¡p-óXv
Xe-th-Z-\bv¡v \ñ-Xm-Wv.
kqjva AWp-¡sf Hgnhm-¡m³ \óv.
]¨-sXmen ]¨-a-ª-fpw tNÀ¯v D]-tbm-Kn-¡p-óXv
NpW-§n\v \óv.
cà-ip-²n¡v {_Òn þsh-®-tNÀ¯v Ign-¡-Ww.
]p\À\h
\mUn-kw-_-Ô-amb tcmK-§Ä¡v
IcÄ tcmK-¯n\v
sNón-\m-bIw Dïm-¡p-óp.
bqdn-\dn C³s^-£³
ISp¡ tXmSv þ Imð hc-hn-Å-en\v
{]ta-l-¯n\v
hnjlmcn
Zl-\-¯n\v

:
sImf-kvt{SÄ Ipdbv¡mw
:
Zl-\-¯n\v \óv
:
tim[-\bv¡v XpS§n ASp-¡-fbnð D]-tbm-Kn¡pó Ht«sd acp-óp
Isf Ipdn¨v Adnhp ]IÀóp \ðIp-óp.

:
:
:
:
:
:
:
:
:
:
:

hb-dn-f-¡w, DZ-c-kw-_-Ô-amb tcmK§Ä¡pw,
Id-fIw/Kcp-U-s¡mSn hnj-Nn-àvkb¡pw D¯-aamWv.
I^-tZm-jw. Npa, ]\n, izmkw-ap-«v, hnj-lmcn
{]ta-l-Nn-In-Õbv¡v
{hW-¯n\v
Npabv¡v, Bhn-]n-Sn¡mw
Npa-bpÅ ]\n¡v
NX-hp-aq-e-apÅ \ocv ian-¸n-¡p-óp.
OÀ±n, AXn-kmcw Fón-hbv¡v
hmX-lmcn
DZ-c-kw-_-Ô-amb tcmK-¯n\v D¯aw
]gp-Xmc ISn-¨mð, ¹mhne sR«pw Xp¼-bn-ebpw Ac¨v ]pc-«p-I.
hmbv]p®v DW-¡m³
hnj NnInÕ
Ce Xmc\v D]tbm-Kn-¡p-óp.
aqe-¡pcp aqe-apÅ càw t]m¡n\pw \ñ-Xv.
Ønc-amb Pe-tZmjw, ]\n Fónhbv¡v F® Im¨n Ipfn-¡p-óp.
aq{X-kw-_-Ô-amb tcmK-¯n-\v.

_p²niàn hÀ[n-¸n-¡p-ó-Xn\v Idn-th-¸ne Im¨nb s\¿v D¯-aw.
t]c, ]¸mb, Rmhð Fónh {]ta-l-tcm-Kn-IÄ¡v Ign-¡m-hpó ]g-§Ä.
iXm-hcn Ing§v Ac¨v ]menð Im¨n-Ip-Sn-¡p-óXv ape-¸mð hÀ²\bv¡v
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DuÀÖ kwc£W¯nsâ BhiyIX.
tUm.sI.tkma³
General Secretary,Energy Conservation Society
Htcm hÀjw IgnbpwtXmdpw NqSv IqSns¡mïncn¡póp FóXv \mw A\p`hn¨psImïncn¡pó
Hcp bmYmÀ°yamWv. F´mWnXn\v ImcWw? kqcy\nð \nópw `qanbntebvs¡¯pó
DuÀÖ¯nsâ GXmïv 30% A´co£¯nte¡p Xsó {]Xn^en¸n¡s¸Spóp. C§s\
Xncn¨phnSs¸Spó kutcmÀÖs¯, A´co£¯nse ImÀ_¬ssU HmIvsskUv, aotY³,
ss\{Skv HmIvsskUv XpS§nb hmXI§Ä XSªp\nÀ¯n hoïpw `qanbntebv¡v
Xncn¨bbv¡póp. Cu {]Xn`mkw sImïmWv `qanbpsS Xm]\ne BhmktbmKyambn
\ne\ndp¯póXv. Cu hmXI§fnð Gdnb ]¦pw hln¡pó ImÀ_¬ssU HmIvsskUv
A[nIhpw a\pjy\nÀ½nXamWv.
Uokð Fônsâ Iïp]nSp¯¯n\ptijapïmb t^mknð CÔ\§fpsS
AantXm]tbmKw
A´co£¯nse
ImÀ_Wnsâ
Afhv
hÀ²n¡m\nSbm¡pIbpw
XXv^eambn A´co£¯nsâ NqSv {]XnhÀjw hÀ²n¡pIbpw sN¿póp. BtKmfXm]\w
FómWv Cu {]Xn`mkw Adnbs¸SpóXv. h³tXmXnepÅ h\\ioIcWhpw A´co£¯nse
ImÀ_¬ssU HmIvsskUnsâ hÀ²\bv¡v ImcWamIpópsïï¦nepw DuÀÖtaJebmWv
ImÀ_¬ssU HmIvsskUnsâ DXv]mZ\¯nð {][m\ ]¦p hln¡póXv.
BtKmfXm]\¯nsâ ^eambn Cu \qämïnsâ Ahkm\amIpt¼mtgbv¡pw
A´co£ Xm]\ne icmicn 700C DbcpsaómWv IW¡pIÄ ImWn¡póXv. kap{Z\nc¸v
GXmïv1 m Dbcm³ CXv ImcWamIpw.Xð^ambn sIm¨n t]mepÅ ]e {][m\ \Kc§fpw
shÅ¯n\SnbnemIpw.
F´mWnXns\mcp {]Xnhn[n? t^mknð CÔ\§Ä Bhiy¯n\pam{Xw
D]tbmKn¡pI FóXmWv apJyambpw {i²nt¡ï Imcyw. BÀ`mS¯n\pw BUw_c¯n\pw
hml\§Ä D]tbmKn¡mXncn¡pI. ssk¡nÄ bm{X Ip«nIfpw apXnÀóhcpw ioeam¡pI.
7þmw ¢mÊnte¡v Ibdpó Hcp Ip«n¡v \nÀ_Ôambpw Hcp ssk¡nÄ k½m\n¡pI.
Ahsâ/AhfpsS AXymhiy bm{XIsfñmw ssk¡nfnemIs«. DuÀÖem`¯n\p ]pdsa
Ip«nIfpsS imcocnIam\knI _u²nI hfÀ¨bv¡v ssk¡nÄ bm{X klmbIcamIpsaóXv
\nkvXÀ¡at{X.
amen\y§Ä, amen\y§fñ k¼¯mWv Fó henb kXyw Xncn¨dnbpI.
amen\y§fneS§nbncn¡pó DuÀÖw D]tbmKs¸Sp¯m\pÅ amÀ¤§Ä Ahew_n¡pI.
Cu `qanbnepïmIpó ssPhmhinjvS§Ä¡v tImSn¡W¡n\p hÀj§ÄsImïv
cq]amäw kw`hn¨mWv t^mknð cq]w sImÅpóXv Cóv Ahtijn¨ncn¡pó CÔ\§Ä
20þ30 hÀjs¯ D]tbmK¯n\p am{XtaXnIbq. \ap¡dnbmhpót]mse CÔ\¯nsâ
Bhiyw {]XnZn\w IpXn¨pbcpIbpw sN¿póp. \mw sshZypXn DXv]mZ\¯n\v agbpsS
e`yXsb
B{ibn¨pamWncn¡póXv.
C¡mcW§fmð
]pXnb
DuÀÖ
XoXnIsf
D]tbmKn¡msX Xcanñ. DÅXv hfsc kq£n¨p]tbmKn¡pI. ]pXnb coXnIÄ C\nsb¦nepw
D]tbmKn¡m³ XpS§pI. hcpw XeapdtbmSv \mw sNt¿ï henb D¯chmZnXzamWnXv.
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tIcfw kutcmÀÖ¯nte¡v
{io. tPmÀÖpIp«n Icnbm\¸Ån
CEO, Lifeway Solar, Kochi
CubnsSbmbn ]{Xam[ya§fneqsS
[mcmfw hmÀ¯IÄ DuÀÖ {]XnkÔnsb¡pdn¨v \mw
hmbn¡pópïv.
tIcf¯nð
DXv]mZn¸n¡s¸Spó
sshZypXn
\½psS
Bhiy§Ä¡v
XnIbm¯Xn\mð sshZyqXnbv¡mbn A\ykwØm\§sf B{ibn¡pó
ØnXnbmWv Cóv
\nehnepÅXv..
`qan¡v Poh³ \ðIpóXv kqcy\mWv. aqtemI§Ä¡pw DuÀÖw \ðIpó
kqcytZhs\bmWv Kmb{Xn a{´¯neqsS hnizman{XalÀjn hc¨pImWn¡póXv. F´mbmepw
kqcy\nð \nópw DÛhn¡pó kqcy {]Imihpw NqSpw \ap¡v aueoIambn e`n¨ncn¡pó
DuÀÖt{kmXÊpIfmWv. CXv am\hcminbpsS \ne\nð]n\v bmsXmcphn[ \mihpw hcp¯pónñ.
IpSnshÅ¯n\mbn kz´w ]pcbnS§fnð InWdpIÄ Dïm¡póXpt]mse, kutcmÀÖ¯nð
\nópw C\n \½psS hoSpIfnepw Hm^okpIfnepw \ap¡v Bhiyamb sshZypXn kzbw
Dïm¡m\mIpw. Ct¸mÄ hn]Wnbnð e`n¡pó tkmfmÀ hm«À loädpIfpw tkmfmÀ tlmw
sseän§v
knÌhpw
XnI¨pw
{]IrXn¡nW§nbhbpw
\½psS
hcpw
Xeapdbv¡v
B{ibn¡mhpóhbpamWv.
kqcysâ {]Imi¯nepÅ NqSns\ BKncWw sNbvXp shÅw NqSm¡pó tkmfmÀ sXÀað
sSIvt\mfPnbmWv tkmfmÀ hm«À loädpIfnð D]tbmKn¡póXv. tkmfmÀ skñpIfnemIs«
{]Imis¯ BKncWw sNbvXp sshZypXn DXv]mZn¸n¡pó tkmfmÀ thmÄ«mIv sSIvt\mfPnbpw
\½psS cmPy¯v GItZiw 1900 KWhm2/year kqcy{]Imiw e`n¡pópïv. GItZiw aqóp kvIzbÀ
aoäÀ ]m\enð \nóv Znhtk\ Hcp bqWnäv sshZypXn tIcf¯nð e`n¡pó kqcy{]Imi¯nð
\nópw DXv]mZn¸n¡mw Fóp kmcw. a¬kq¬ Ime¯pw Aev]w {]Imiw Dïmbmðt]mepw
tkmfmÀ skñpIÄ sshZypXn DXv]mZn¸n¡pw. ]s£ £aXIpdhmbncn¡psaóp am{Xw.
AhchÀ¡v Bhiyamb sshZypXn AhchÀXsó DXv]mZn¸n¨v D]tbmKn¡pó Hcp kwkv¡mcw
\ap¡nóv tIcf¯nð AXy´mt]£nXambn amdnbncn¡póp.
tkmfmÀ Dð¸ó§Ä hm§pt¼mÄ {i²nt¡ï Imcy§Ä
tkmfmÀ Dð¸ó§ð ANERT/MNRE AwKoIrX GP³knIfnð \nópw am{Xw hm§pI. tkmfmÀ
]m\epIÄ hm§pt¼mÄ AhbpsS Kymcïn ImÀUv tNmZn¨phm§pI. hnev]\m\´c tkh\w
Dd¸phcp¯pI. tkmfmÀ ]m\ensâ hen¸hpw DXv]mZn¸n¡pó sshZypXnbpambn Hcp Xc¯nepw
_Ôanñ. ]m\ensâ LS\, AXnsâ DuÀtÖmXv]mZ\ £aX, AXp ]nSn¸n¡pó Øe¯p
e`n¡pó kqcy{]Imi¯nsâ Afhv Fónhbpw ho«nepff Htcm sshZypXnD]IcW§fpsSbpw hm«v,
D]tbmKkabw Fónhbpsams¡ IW¡pIq«nsbSp¯mð am{Xta \n§fpsS ho«nte¡pff tkmfmÀ
D]IcW¯n\v F{Xcq] thïn hcpsaóv IW¡m¡n ]dbm³ Ignbq. 18w B¦nfnð thWw
tIcf¯nð ]m\epIÄ ]nSn¸n¡phm³. Hme HmSv C§s\ GXv {]Xe¯nepw ØekuIcymÀ°w
]pcbnS¯ntem A§s\ GXv {]Xe¯nð thWsa¦nepw Ch ]nSn¸n¡mw.
an\nkv{Sn Hm^v \yq B³Uv dn\yqh_nÄ F\ÀPn ( MNRE) tkmfmÀ DXv]ó§Ä¡v [mcmfw
k_vknUnIÄ \ðIpópïv. bYmÀ°¯nð k_vknUnIÄ¡pthïn \mw Im¯p\nðt¡ï
Bhiyanñ. ImcWw Imdn\pw Iw]yq«dn\pw samss_en\pw \mw k_vknUn Bhiys¸Smdnñtñm.
bYmÀXvY¯nð ChbpsS dn¸bdn§n\pthïnbpw ]Ww apSt¡ïXmbn hcpw. Chbnð ]eXpw
BÀ`mS§Ä¡pthïnbmWv. Fómð sshZypXn Cóv BÀ`mSañ. CXv Hcp AXymhiykm[\amWv.
sshZypXnbnñmsX
\ap¡nóv
PohnXw
k¦ev]n¡m\mhnñ.
Cu
kmlNcy¯nð
\mw
]WnIgn¸n¡pó hoSnsâ hnebpsS 20% B ho«ntebv¡pÅ sshZypXn DXv]mZn¸n¡m³
\o¡nhbv¡póXnð sXänñ.
tkmfmÀ Dð]ó§Ä¡v km[mcW sshZypXn D]IcW§tf¡mÄ Að¸w hne¡qSpXembn
tXmónbmepw 20 þ 25 hÀjw tISp]mSpIÄ HópanñmsX D]tbmKn¡pIhgn Imcyamb
km¼¯nIt\«hpw DïmIpóXmbn ]T\§Ä hyàam¡póp.,
(IqSpXð hnhc§Ä¡v {io.tPmÀÖpIp«n Icnbm\¸ÅnbpsS 'tIcfw kutcmÀÖ¯nte¡v '
Fó t]cnð Life Way Solar Devices Pvt. Ltd. {]kn²oIcn¨ncn¡pó {KÙw ]cntim[n¡pI).
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amen\y§fnð

\nópÅ DuÀÖhpw ]cnØnXnbpw

{io.Pbcma³
Senior Manager, BPCL, Kochi
'am\hcmin¡v hwi\miw kw`hn¨pt]mbmð, Bbnc¡W¡n\v hÀj§Ä¡p ap¼pïmbncpó
k¼pãamb kaXpenXmhØbntebv¡v Cu temIw Xncn¨p t]mIpw. Fómð, `qanbnse IranIoS§Ä \in¡phm\nSbmbmð , {]IrXn hn\mi¯nsâ ]SpIpgntebv¡v hogpw'. FtUzÀUv
hnðk¬ Fó Atacn¡³ ssPhimkv{XÚsâ Cu hm¡pIfpsS A´:k¯
DÄs¡mïpsImïv sXämb DuÀP D]tbmK coXnIfpsS ]cnjv-IcWw \ap¡v ho«nð
\nómcw`n¡mw.
\manóv KpcpXcamb Hcp DuÀP{]XnkÔnbpsS \SphnemWv. sshZypXn, F®, {]IrXn
hmXIw, Ið¡c XpS§nb DuÀP t{kmXÊpIfpsSbpw CÔ\§fpsSbpw D]t`mKw A\pZn\w
hÀ²n¨phcnIbpw sN¿pó Cu kmlNcy¯nð DuÀÖ kwc£W¯nsâ {]kàn hfsc
hepXmWv. ]mgv¨nehpIÄ Ipd¨v e`yamb DuÀPw Imcy£ahpw bpàklPhpambn
D]tbmKn¡pI FóXmWv DuÀP kwc£W¯nsâ ImXð.
Cóv \mw tIcfobÀ t\cnSpó Hcp henb {]iv-\amWv amen\y\nÀ½mÀÖ\w. hoSpIfpw
Hm^okpIfpw hyhkmbØm]\§fpsañmw s]cpIn hcpó tIcf¯nð amen\y§Ä
\nt£]n¡phm³ Xsó Øeanñ. C¯cpW¯nð amen\y§fnð \nópÅ DuÀtÖmð]mZ\w
Gsd {]m[m\yw AÀln¡póp. hoSpIfnð Hmtcm _tbmKymkv ¹mâ v Øm]n¨v,
ho«nepïmIpó amen\y§sfñmw AXnð \nt£]n¨v, AXnð \nópw e`n¡pó DuÀÖw
]mNI¯n\mbn D]tbmKn¡póXneqsS Fð.]n.Pn.bpsS D]tbmKw Ipdbv¡m\pw BIpw.
Znhkhpw 1-2 aWn¡qÀ I¯n¡m\pÅ Kymkv C¯c¯nepÅ ¹mâpIfnð \nópw e`n¡pw.
]¨¡dnIÄ am{Xw \nt£]n¨mð In«pó Kymkn\v NqSv Að]w Ipdhmbncn¡pw. Fómð
Cd¨n (N¯ Fen DÄs¸sS) ao³ FónhbpsS Ahinã§fnepw IªnshÅw t]mse
AóPw IqSpXepÅ km[\§fnepw DÄs¡mÅpó DuÀÖ¯nsâ Afhv IqSpXemWv.
AXpsImïpXsó C¯cw amen\y§fnð \nópw e`n¡pó Kymkn\v NqSpw IqSpXepïv.
ASp¯pÅ ]¨¡dn¡SIfntetbm aÕyamwk¡SIfntetbm Hs¡ amen\y§Ä \½psS
_tbmKymkv ¹mânð \nt£]n¡phm³ GÀ¸mSpIÄ sN¿póXv hfsc \ómbncn¡pw.
aen\
Pew
t]mepw
'dossk¡nÄ'
sNbvXp]tbmKn¡pó
coXn
XmaknbmsX
{]Nmc¯nemImsX Xcanñ.
_tbmKymkv ¹mâpIÄ Øm]n¨p Ignªmð AXn\v Imcyamb tISp]mSpIÄ hcpónñ Fóp
am{Xañ, AXnð \nópw ]pdt¯m«p hcpó kvfdn(Ipg¼pt]mse ]pdt¯bv¡p hcpó¯v)
\sñmcp hfhpamWv. ho«nð hfÀ¯pó ]qs¨SnIÄ¡pw ]¨¡dnIÄ¡pw Cu Édn
D]tbmKn¡mw.
D]tbmKn¡pó DuÀP¯nsâbpw, NnehnSpó ]W¯nsâbpw IW¡pIÄ Iq«nsImïp
Xsóbmbncn¡Ww DuÀÖkwc£W¯n\mbpÅ {ia¯nsâ XpS¡w. CXn\mbn Hcp
'DuÀPkwc£W am]n\n' \n§Ä¡p apónð kaÀ¸n¡póp. Bhiyamb amä§tfmsS
Cusbmcp AfhptImð D]tbmKn¨v, XpSÀóv \nÀtZin¡s¸« DuÀP kwc£W amÀK§Ä
Ahew_n¨v \½psS am{Xañ `qanbpsS k¼mZy§fpw kwc£n¡m\mbn XómemhpóXv
sN¿msaóv \ap¡v {]XnÚsbSp¡mw.
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[\{io KmÀlnI DuÀP kwc£W am]n\n
RmbÀ Xn¦Ä
1a)

Ce{Înknän aoäÀ doUnwKv
(Ime¯v 7 aWn¡v
tcJs¸Sp¯nbXv)

b)

Ignª Znhks¯
doUnwKnð \nópÅ
hyXymkw

2a)

hm«À aoäÀ doUnwKv
RmbdmgvN Ime¯v 10
aWnbv¡v FSp¯Xv

b)

Ignª BgvNbnse
doUnwKnð \nópÅ
hyXymkw

3

Cu Znhk§fnð
Fð.]n.Pn.knenïÀ
amäpIbmsW¦nð
'X'tcJs¸Sp¯pI

4

as®®/hndIv Fónh
hm§pó ]£w Afhpw
apS¡nbXpIbpw
tcJs¸Sp¯pI.

5

hml\§fnð \ndbv¡pó
CÔ\¯nsâ Afhpw
IntemaoäÀ doUnwKpw
tcJs¸Sp¯pI

6

_tbmKymkv Ìu Hmtcm
Znhkhpw D]tbmKn¨
kabw (an\nänð)
tcJs¸Sp¯pI

sNmÆ

_p[³

hymgw shÅn

i\n

ASn¡pdn¸v:]¯p hbÊn\v apIfnð {]mbapÅ Ip«nIfpÅ ho«nð Cu IW¡pIÄ tcJs¸Sp¯pó tPmen
Ip«nIsf Gð¸n¡pI.
Ahkm\w Hcp Znhkw Ipd¨p kabw XmcXay]T\¯n\mbn IpSpw_ktaXw Nnehgn¡pI.
Ce{Înknän, hm«À _nñpIÄ XmcXay]T\¯n\v D]tbmKn¡pI.
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sshZypXn kwc£Ww KmÀlnI taJebnð
tUm. \nkmw dÒm³. F.
Secreatry, Energy Conservation Society
DuÀÖw \mtf¡pÅXmWv. AXp IcpXn shbvt¡ïïXv \½psS Hmtcmcp¯cptSbpw
ISabmWv. hnhn[ Bhiy§Ä¡mbn DuÀÖ¯nsâ hnhn[ cq]§Ä \mw D]tbmKn¡póp.
DZmlcW¯n\v {]ImtimÀÖw, Xmt]mÀÖw, KXntImÀÖw, ØnXntImÀÖw, cmtkmÀÖw,
sshZyptXmÀÖw apXembh. ]s£ Hcp Imcyw \mw {i²n¡pónñ, DuÀÖs¯ Hcp cq]¯nð
\nópw asämcp cq]¯nte¡v amäphm³ \mw D]tbmKn¡pó D]IcW§Ä Imcy£aambn
{]hÀ¯n¡póptïïïm Fóv, em¼pIÄ sshZyptXmÀÖw kzoIcn¨mWv {]Imiw XcpóXv.
\mw
Hcn¡se¦nepw
Nn´n¨n«ptïïïm
Hmtcm
em¼pIfpw
kzoIcn¡pó
sshZyptXmÀÖ¯n\p Xpeyamb {]ImtimÀÖw Xcpóptïïïm Fóv. Hcn¡epw Cñ,
Hmtcm em¼pIfpw {]ImtimÀÖt¯msSm¸w Xmt]mÀÖw Dð]mZn¸n¡póp. AXmbXv
em¼pIÄ kzoIcn¡pó sshZyptXmÀÖ¯nsâ Hcp `mKw \ap¡v D]tbmKn¡m³ ]äm¯
Xmt]mÀÖambn ]mgmIpóp. ChnsSbmWv \mw t_m[hm³amcmtIïXv
ho«nsebpw Hm^oknsebpw an¡ D]IcW§fpw sshZyptXmÀÖw D]tbmKn¨v
{]hÀ¯n¡póXv. Fómð B D]IcW§Ä hyXykvX§fmb DuÀÖcq]§fmWv \ap¡v
XcpóXv. ^m³ Imäv Xcpóp, d{^nPtdädpIÄ XWp¯ Imävv Xcpóp, ]¼v shÅw Sm¦nð
\ndbv¡póp, anIvkÀ ss{K³UÀ [m\y§Ä Acbv¡póp, s]mSn¡póp, C§s\ t]mIpóp
D]tbmK§Ä. F§s\ \ap¡v Hmtcm D]IcW§fpsS Imcy£aX Dd¸p hcp¯m\mIpw?
Imcy£aX Dd¸p hcp¯msX F§s\ \ap¡v DuÀÖw kwc£n¡m\mhpw? F§s\ \mtf¡v
IcpXn shbv¡m\mIpw? ChnsSbmWv \mw Hmtcmcp¯cpw DWÀóp {]hÀ¯nt¡ïïXv.
Gähpw Npcp§nbXv \mw D]tbmKn¡pó Hmtcm D]IcW¯nsâbpw Imcy£aX
a\Ênem¡m³ {ian¡pI, AXn\mbn Hcp kmt¦XnI hnZ²sâ klmbw tXSpI. AñmsX
]cky§fptSbpw
sXämb
\nKa\§fptSbpw
D]tZi§fptSbpw
ASnØm\¯nð
hônXcmImXncn¡pI. A§s\ \ap¡v sXäv kw`hn¨mð AXnsâ ZpcnXw A\p`hn¡póXv
\½Ä am{Xañ ASp¯ Hcp XeapdIqSnbmWv. AXpsImïWv ho«p]IcW§fpw Hm^okv
D]IcW§fpw hm§pt¼mÄ Hcp kmt¦XnI hnZKvZsâ hnZKvtZm]tZiw kzoIcn¡phm³
X¿mdm¡pI. Añm¯ ]£w tUmIvSsd I¬kÄ«v sN¿msX acpóv hm§n Ign¨mð Dïïm
IpóXpt]mse A_Ô§Ä ]äm³ km²yXtbdpw.
henb hnesImSp¯v D]IcW§Ä hm§póXn\p ap¼v AtX Ipdn¨v a\Ênem¡m\pw
]Tn¡m\pw {ian¡pI. hm§nbXn\ptijw AXp Imcy£aambn D]tbmKn¡phm³ {ian¡pI.
\ñ {i²tbmsS DÅ D]tbmKhpw ]cn]me\hpw D]IcW§fpsS ZoÀLIme tkh\w Dd¸p
Xcpóp.
asämcp sXämb [mcW Kymcïnbpw hmdïnbpamWv. D]IcW§Ä¡v Kymcïnbpw
hmdïnbpw AXp A{i²ambn D]tbmKn¨p tISphcp¯n ]pXnbXv amän hm§m\ñ. ]Icw
AXnsâ \nÀ½mW¯nð Fs´¦nepw A]mIXbpsï¦nð AXp ]cnlcn¡m\pÅ
amÀ¤amWv.\mw km[mcW sN¿póXv hmdïn Imebfhn\pÅnð ]camh[n AXns\
D]tbmKn¡póp. \jvSw \ap¡v Xsó, ImcWw D]IcWw hmdïn Imebfhnð tISphónñ
F¦nð \mw ]Ww sImSp¯p hm§nb D]IcWw \mw Xsó tISphcp¯póXn\p XpñyamWv.
AXn\mð hmdïnbpw Kymcïnbpw adóv \mw ]Ww sImSp¯p hm§pó Hmtcm D]IcW§fpw
{i²tbmsS D]tbmKn¡phm\pw ]cn]men¡phm\pw \mw X¿mdmbmð AXpw DuÀÖ
kwc£W {]hÀ¯\amWv.
DuÀÖ kwc£W {]hÀ¯\w sN¿m³ a\Êpshbv¡pó Htcmcp¯cpw \ò\ndª
a\ÊpÅhcmWv. ImcWw DuÀÖ kwc£W {]hÀ¯\w sN¿póXneqsS {]IrXnsbbmWv
\mw kwc£n¡póXv. {]IrXn Fóp ]dªmð Cu {]]ô krjvSmhnsâ Aaqeyamb
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krjvSnbmWv. AXns\ ]cn]men¡póhsc kÀtÆizc³ CjvSs¸Spw FóXv XoÀ¨bmWv.
BbXn\mð \mw Hmtcmcp¯cpw \ò\ndª hcmsWóv a\Ênem¡nsImïv DuÀÖkwc£W
{]hÀ¯\¯nð ]¦mfnIfmIpI.
DuÀÖ kwc£Ww t]mse {][m\yaÀln¡póXmWv \½psS D]tbmK§Ä¡v
]mc¼tcyXc DuÀÖ t{kmXÊpIsf D]tbmKn¡pI FópÅXv . {]IrXnsb \nco£n¡q,
kky§Ä `£Ww ]mNIw sN¿m³ kutcmÀÖatñ D]tbmKn¡póXv. kutcmÀÖw
thïïpthmfw e`n¡pó kmlNcy§fnð Bhn Dð]mZn¸n¨v ]mNIw sN¿pó coXnIfpw
Ct¸mÄ e`yamWv (concetnrated solar heaters) Nnethdnb coXn BbXn\mð km[yambhÀ
C¯cw amÀ¤§Ä kzoIcn¨v aäpÅhÀ¡p thïïïn DuÀÖw kwc£n¡póXpw
\ò\ndª {]hÀ¯\w Xsó.
Cóv \mw D]tbmKn¡pó H«pan¡ D]IcW§Ä¡pw sshZypXn BhiyamWv.
AXymhiy¯n\pthïïn
sshZypXn am{Xw sI.Fkv.C._n.bnð \nópw kzoIcn¨v,
BUw_c¯n\pw
Dñmk¯n\pw
thïïn
\mw
D]tbmKn¡pó
D]IcW§Ä
{]hÀ¯n¸n¡phm\mhiyamb sshZypXn \mw kzbw Dð]mZn¸n¡pIbmsW¦nð AXn\mbn
\mw sI.Fkv.C._n bnð \nópw AanXambn kzoIcn¡pó sshZypXnbpsS Afhv Ipdbv¡m³
Ignbpóp. A{]Imcw \½psS Idâ v _nð Ipdbv¡pótXmsSm¸w tlmkv]näepIfnepw AKXn
aµnc§Ä, A\mY aµnc§Ä, FónhnS§fnepw Irjn Bhiy§Ä¡mbpw \ap¡v e`n¡pó
sshZypXn D]tbmKn¡m³ Ignbpw Fó kðIÀ½w IqSn \ap¡v sN¿m³ IgnbpótXmsSm¸w
\½psS AanXmhiy¯n\mbn Abð kwØm\§fnð \nópw DbÀó \nc¡nð hm§pó
sshZypXnbpsS Afhv Ipdbv¡phm\pw Ignbpóp. \mw sN¿pó Hmtcm sNdnb DuÀÖ
kwc£W {]hÀ¯\§fptSbpw ^eambn kaql¯n\v e`n¡pó KpWw \ap¡v Duln¡m³
IgnbpóXnepw A¸pdamWv.
\ap¡v kpe`ambn e`n¡pó kutcmÀÖw
D]tbmKn¨v \½psS Bhiy¯nsâ
]IpXnsb¦nepw sshZyptXmÀÖw Dð]mZn¸n¡m³ Ignªmð cmjv{St¯mSv {]Xn_Ô\bpÅ
D¯a ]uc\v sN¿m³ Ignbpó Hcp \ñ {]hÀ¯nbmWv.
kutcmÀÖ ]m\epIÄ shbv¡pt¼mÄ Hcp kmt¦XnI hnZKvZsâ ( Charted Engineer)
klmbt¯msS sN¿phm³ ad¡mXncn¡pI Añm¯ ]£w apS¡pó apXen\v
D]tbmKanñmsX t]mhpI Fóv am{Xañ \mw AXns\ \ncpÕmls¸Sp¯pIbpw kaql¯n\v
DïïmtIïï ]ptcmKXnsb XSbpóhcmbn amdpIbpw sN¿póp.AXn\mð kmt¦XnI
hnZKvZsâ klmbt¯msS Xmsg kqNn¸n¡pó {]{InbbneqsS kutcmÀÖ ]m\epIÄ
Øm]n¡phm³ {i²nt¡ïXmWv.
1. Load Survey
2. Energy Audit 3. Maintenance of Equipments
4. Replacement of less efficient equipment 5. Solar power plant design and installation
Cu {]{InbIfneqsS AñmsX hoSpIfntem Hm^okpIfntem P\tdäÀ, bp.]n.Fkv, C³hÀ«À,
tkmfmÀ ]hÀ ¹mâ v Fónh Øm]n¡pIbmsW¦nð Initial Cost IqSphm³
ImcWamhpIbpw Imcy£aXbnñmsX {]hÀ¯n¡póXv aqew DuÀÖw \jvSapïmhm³
CSbmhpIbpw sN¿póp.
\½fmð
Ignbpó
hn[¯nð
{]IrXnsb
kwc£n¡phm\pw
DuÀÖw
kwc£n¡phm\pw hoSpIfnð DuÀÖw Dð]mZn¸n¡phm\pw {ian¨psImïv Cu kaql¯n\pw
cmjv{S¯n\pw \ò sN¿pó \ñ Hcp hyànbmhm³ \ap¡v Hmtcmcp¯À¡pw Ignbs«
Fómiwkn¡póp.
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DuÀÖ kwc£W¯n\pÅ amÀK§Ä
1. ]Ið kabw hoSpIfnð IgnhXpw kqcy{]Imis¯ B{ibn¡pI. ]pXnb hoSpIÄ
\nÀ½n¡pt¼mÄ C¡mcyw {i²n¡pI.
2. km[mcW _Ä_pIÄ¡v ]Icw ^vfqdkâ v Syq_v sseäpIfpw kn.F^v.Fð Ifpw
A\ptbmPyamb ]hÀ A\pkcn¨v D]tbmKn¡pI. 40W ,T12 Syq_pIÄ¡v ]Icw 28W,T5
Syq_pIÄ D]tbmKn¡pI.
3. kotdm hm«v _Ä_pIfpw \ntbm¬ _Ä_pIfpw ]qÀ®ambpw amän ]Icw Fð.C.Un.
_Ä_pIÄ D]tbmKn¡pI
.
4. Sn.hn., I¼yq«À, samss_ð t^m¬ NmÀPÀ Fónh Hm^v sN¿pt¼mÄ ]hÀtImUv
DucnbnSpI.
5. Bhiyw Ignªmð ^m³, sseäv Fónh ad¡msX Hm^v sN¿pI.
6. hkv{X§Ä BgvNbnð Htóm ctïm XhWbmbn ]Ið kab¯v CkvXncnbnSpI.
7. d{^nPtdäÀ hmbp kômcapÅ Øe¯v hbv¡pI. CSbv¡v 'Unt{^mÌv' sN¿pI. 'Kymkv
sIän'\v eo¡v D-tïm Fóv ]cntim[n¡pI. `£W km[\§Ä NqSmdnbXn\v tijw
d{^nPtdädn\pÅnð hbv¡pI.
8. hmjnwKv sajo³, anIvkn, hm«À ]¼pIÄ, KokdpIÄ XpS§nbh sshIo«v Bdp aWn apXð
]¯p aWnhscbpÅ kab¯v D]tbmKn¡mXncn¡pI. Cu kab¯v sd{^nPtdäÀ Hcp
aWn¡qsd¦nepw Hm^v sNbvXnSpIbpw XÕabw AXnsâ hmXnð Xpd¡mXncn¡pIbpw
sN¿pI.
9. hmjnwKv sajo³ ^pÄ temUnð {]hÀ¯n¸n¡pI. CXpsImïv D]tbmKn¡s¸Spó
shÅ¯nsâ Afhn\v amäw hcpónñ. 500C NqSv {IaoIcn¨mð 12%-þ15% ]hÀ em`n¡mw.
shbnepÅt¸mÄ 'ss{UbÀ' D]tbmKn¡mXncn¡pI.
10. Sn.hn./I¼yq«À XpS§nb D]IcW§Ä "Stand-by-mode " ð Bbncn¡pt¼mgpw 80 hm«v/60
hm«v ]hÀ D]tbmKn¡s¸Spópïv.
11. anIvknbnð Acs¨Sp¡pIbmWv s]mSns¨Sp¡póXnt\¡mÄ em`Icw.
12. CeIv{Snknän D]tbmKn¨v NmÀPv sN¿pó FaÀP³kn em¼pIÄ¡v ]Icw tkmfmÀ
emtâWpIÄ D]tbmKn¡pI.
13. tkmfmÀ hm«À loädpIÄ D]tbmKn¨v shÅw NqSm¡pI.
14. Syq_pIfnð CeIvt{SmWnIv _emÌdpIfpw (tNm¡pIÄ) ^m\pIÄ¡v CeIvt{SmWnIv
dKpteädpIfpw D]tbmKn¡pI.
15. Sn.hn., em¼pIÄ XpS§nbh G.kn.bqWnän\v ASp¯v hbv¡mXncn¡pI. G.kn
bqWnäpIÄ¡v XWð e`n¡pó hn[¯nð sNSnIÄ h¨p ]nSn¸n¨mð (hmbpkômc¯n\v
XSÊanñmsX) 10% sshZypXn D]tbmKw Ipdbpw.
16. sXÀað Ip¡À /NqSmdms¸«n/Xm]`cWn/I¨ns¸«n Fónhbnð GsX¦nepw D]tbmKn¡pI.
km[mcW ASp¸pIÄ¡v ]Icw DuÀÖ£aXtbdnb ASp¸pIÄ D]tbmKn¡pI.
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17. {]jÀ Ip¡À D]tbmKn¡pI. ]bÀ, ]cn¸v Fónh IpXnÀ¯v h¨Xn\v tijw thhn¡pI.
18. Xnf¨v Ignªmtem {]jÀ Ip¡À hnknð hóv Ignªmtem DS³ Xo \mfw Xmgv¯pI.
19. Dbcw Ipdª ASnhiw ]có ]m{X§Ä D]tbmKn¡pI
20. Xnc¡nñm¯ kab§fnð sNdnb _ÀWÀ D]tbmKn¨v ]mNIw sN¿pI.
21. d{^nPtdädnse {^okdnð \nópw FSp¡pó hkvXp¡Ä DS³ ]mNI¯n\v
D]tbmKn¡mXncn¡pI.
22. ]mNI¯n\mhiy¯n\v am{Xw shÅw D]tbmKn¡pI
23. s]mXp KXmKXamÀ¤§Ä IgnhXpw D]tbmKs¸Sp¯pI. ssk¡nÄ bm{X
t{]mÕmln¸n¡pI.
24. hml\§fpsS thKX \nb{´n¡pI. Hmtcm kv]oUn\pw A\ptbmPyamb KnbÀ
sXcsªSp¡pI. KnbÀ amäphm³ am{Xw ¢¨v D]tbmKn¡pI.
25. Ibä¯nð \nÀ¯nbntSïn hcpt¼mÄ lm³Uv t{_¡v D]tbmKn¡pI.
26. Hcp an\nänð IqSpXð \nÀ¯nbntSïn hcpt¼mÄ Fôn³ Hm^v sN¿pI.
27. Sbdnse hmbp aÀ±w CS¡nsS ]cntim[n¡pI. IrXyamb CSthfIfnð ]pI ]cntim[\
\S¯pI.
28. 'ImÀ ]qÄ' þ Htc Znibnð bm{X sN¿póhÀ Hcp hml\¯nð bm{X sN¿pó coXn þ
Ahew_n¡m³ ]cn{ian¡pI.
29. {Sm^nIv \nba§Ä ]men¨pw tdmUv acymZIÄ A\phÀ¯n¨pw hml\w HmSn¡pI.
30. _tbmKymkv ¹mâpIÄ, shÀan It¼mÌv Fóo amÀ¤§Ä Ahew_n¨v amen\y§Ä
kwkvIcn¡pI.
31. _mädnIÄ, CeIvt{SmWnIv D]IcW§Ä, kn.F^v.Fð, Syq_v Fónh aäp amen\y§fpsS
Iq«¯nð IeÀ¯mXncn¡pI.
32. t]¸À ,shÅw Ch ]mgm¡msX Bhiy¯n\p am{Xw D]tbmKn¡pI
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WASTE MANAGEMENT IN DOMESTIC SECTOR
Dr. C. Indira Devi
Associate Professor, Department of Physics,
TKMM College
INTRODUCTION
Biogas typically refers to a gas produced by the breakdown of organic matter in the absence of
oxygen. It is a renewable energy source, like solar and wind energy. Furthemore, biogas can be
produced from regionally available raw materials such as recycled waste and is environmentally
friendly.
Biogas is produced by anaerobic digestion with anaerobic bacteria or fermentation of
biodegradable materials such as manure, sewage, municipal waste, green waste, plant material,
and crops. It is primarily methane (CH4) and carbon dioxide (CO2) and may have small amounts
of hydrogen sulphide (H2S), moisture and siloxanes.
The gases methane, hydrogen, and carbon monoxide (CO) can be combusted or oxidized with
oxygen. This energy release allows biogas to be used as a fuel; it can be used for any heating
purpose, such as cooking. It can also be used in a gas engine to convert the energy in the gas into
electricity and heat. Biogas can be compressed, the same way natural gas is compressed to CNG,
and used to power motor vehicles. Biogas can be cleaned and upgraded to natural gas standards
when it becomes bio methane.
Biogas is practically produced as landfill gas (LFG) or digested gas. A biogas plant is the name
often given to an anaerobic digester that treats farm wastes or energy crops. It can be produced
using anaerobic digesters. These plants can be fed with energy crops such as maize silage or
biodegradable wastes including sewage sludge and food waste. During the process,an air-tight
tank transforms biomass waste into methane producing renewable energy that can be used for
heating, electricity, and many other operations that use an internal combustion engine.
There are two key processes: mesophilic and thermophilic digestion. The waste is covered and
mechanically compressed by the weight of the material that is deposited above. This material
prevents oxygen exposure thus allowing anaerobic microbes to thrive. This gas builds up and is
slowly released into the atmosphere if the site has not been engineered to capture the gas.
Landﬁll gas is hazardous. It becomes explosive when it escapes from the landﬁll and mixes with
oxygen. The lower explosive limit is 5% methane and the upper is 15% methane.[9]
The methane in biogas is 20 times more potent a greenhouse gas than carbon dioxide. Therefore,
uncontained landﬁll gas, which escapes into the atmosphere may signiﬁcantly contribute to the
effects of global warming. ln addition,volatile organic compounds (VOCs) in landﬁll gas
contribute to the formation of photochemical smog.
Composition
Typical composition of biogas
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Compound
Methane
Carbon dioxide
Nitrogen
Hydrogen
Hydrogen sulphide
Oxygen

Molecular formula
CH4
CO2
N2
H2
H2S
O2

%
50-75
25-50
0-10
0-1
0-3
0-0

The composition of biogas varies depending upon the origin of the anaerobic digestion process.
Landﬁll gas typically has methane concentrations around 50%. Advanced waste treatment
technologies can produce biogas with 55°/o-75% methane, which for reactors with free liquids
can be increased to 80%-90% methane using in-situ gas puriﬁcation techniques. As produced,
biogas contains water vapor. The fractional volume of water vapor is a function of biogas
temperature; correction of measured gas volume for water vapor content and thermal expansion
is easily done via simple mathematics which yields the standardized volume of dry biogas.
In some cases,biogas contains siloxanes. They are formed from the anaerobic decomposition of
materials commonly found in soaps and detergents. During combustion of biogas containing
siloxanes, silicon is released and can combine with free oxygen or other elements in the
combustion gas. Deposits are formed containing mostly silica (SiO2) or silicates (SixOy) and can
contain calcium, sulfur. zinc, phosphorus. Such white mineral deposits accumulate to a surface
thickness of several millimeters and must be removed by chemical or mechanical
means.Practical and cost- ffective technologies to remove siloxanes and other biogas
contaminants are available.
Beneﬁts
When biogas is used, many advantages arise. In North America,use of biogas would generate
enough electricity to meet up to 3% of the continent's electricity expenditure. In addition, biogas
could potentially help reduce global climate change. Normally, manure that is left to decompose
releases two main gases that cause global climate change: nitrogen dioxide and methane.
Nitrogen dioxide (NO2) warms the atmosphere 3 l0 times more than carbon dioxide and methane
21 times more than carbon dioxide.
By converting cow manure into methane biogas via anaerobic digestion,the millions of cattle in
the United States would be able to produce I00 billion kilowatt hours of electricity, enough to
power millions of homes across the United States. In fact, one cow can produce enough manure
in one day to generate 3 kilowatt hours of electricity; only 2.4 kilowatt hours of electricity are
needed to power a single 100-watt light bulb for one day. Furthermore, by converting cattle
manure into methane biogas instead of letting it decompose,global warming gases could be
reduced by 99 million metric tons or 4%.ln Nepal biogas is being used as a reliable source of
rural energy.
Applications
Biogas can be used for electricity production on sewage works, in a CHP gas engine, where the
waste heat from the engine is conveniently used for heating the digester; cooking; space heating:
water heating; and process heating. lf compressed, it can replace compressed natural gas for use
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in vehicles, where it can fuel an internal combustion engine or fuel cells and is a much more
effective displacer of carbon dioxide than the normal use in on-site CHP plants.
Methane in biogas can be concentrated via a biogas upgrader to the same standards as fossil
natural gas, which itself has had to go through a cleaning process, and becomes biomethane. If
the local gas network allows, the producer of the biogas may use their distribution networks. Gas
must be very clean to reach pipeline quality and must be of the correct composition for the
distribution network to accept. Carbon dioxide, water, hydrogen sulﬁde. and particulates must be
removed if present.
Biogas upgrading
Raw biogas produced from digestion is roughly 60% methane and 29% CO2 with trace
elements of H2S; it is not high quality enough to be used as fuel gas for machinery. The
corrosive nature of H2S alone is enough to destroy the internals of a plant. The solution is the
use of biogas upgrading or puriﬁcation processes whereby contaminants in the raw biogas stream
are absorbed or scrubbed, leaving more methane per unit volume of gas. There are four main
methods of upgrading: water washing, pressure swing absorption,selexol absorption, and amine
gas treating.
The most prevalent method is water washing where high pressure gas ﬂows into a column where
the carbon dioxide and other trace elements are scrubbed by cascading water running counterflow to the gas. This arrangement could deliver 98% methane with manufacturers guaranteeing
maximum 2% methane loss in the system. It takes roughly between 3% and 6% of the total
energy output in gas to run a biogas upgrading system.
Biogas gas-grid injection
Gas-grid injection is the injection of biogas into the methane grid (natural gas grid). Injections
includes biogas until the breakthrough of micro combined heat and power two-thirds of all the
energy produced by biogas power plants was lost (the heat), using the grid to transport the gas to
customers, the electricity and the heat can be used for on-site generation resulting in a reduction
of losses in the transportation of energy. Typical energy losses in natural gas transmission
systems range from 1% to 2%. The current energy losses on a large electrical system range from
5% to 8%.
Biogas in transport
If concentrated and compressed, it can be used in vehicle transportation. Compressed biogas is
becoming widely used in Sweden, Switzerland, and Germany. A biogas-powered train, named
Biogastget Amanda, has been in service in Sweden since 2005. Biogas powers automobiles.
Measuring in biogas environments
Biogas is part of the wet gas and condensing gas (or air) category that includes mist or fog in the
gas stream. The mist or fog is predominately water vapor that condenses on the sides of pipes or
stacks throughout the gas flow. Biogas environments include wastewater digesters,landﬁlls, and
animal feeding operations (covered livestock lagoons).
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Ultrasonic flow meters are one of the few devices capable of measuring in a biogas atmosphere.
Most thermal flow meters are unable to provide reliable data because the moisture causes steady
high flow readings and continuous ﬂow spiking, although there are single-point insertion thermal
mass ﬂow meters capable of accurately monitoring biogas ﬂows with minimal pressure drop.
They can handle moisture variations that occur in the flow stream because of daily and seasonal
temperature fluctuations, and account for the moisture in the flow stream to produce a dry gas
value.
Biogas systems in India
In India,Nepal, Pakistan and Bangladesh biogas produced from the anaerobic digestion of manure
in small-scale digestion facilities is called gobar gas; it is estimated that such facilities exist in
over 2 million households in India, 50,000 in Bangladesh and thousands in Pakistan.particularly
North Punjab,due to the thriving population of livestock. The digester is an airtight circular pit
made of concrete with a pipe connection. The manure is directed to the pit,usually straight from
the cattle shed. The pit is tilled with a required quantity of wastewater. The gas pipe is connected
to the kitchen ﬁreplace through control valves. The combustion of this biogas has very little
odour or smoke. Owing to simplicity in implementation and use of cheap raw materials in
villages, it is one of the most environmentallv sound energy sources for rural needs. One type of
these systems is the Sintex Digester. Some designs use vermiculture to further enhance the slurry
produced by the biogas plant for use as compost.[47]
To create awareness and associate the people interested in biogas, the Indian Biogas Association
(www.biogas-lndia.com) was formed. It aspires to be a unique blend of nationwide operators,
manufacturers and planners of biogas plants, and representatives from science and research. The
association was founded in 20l0 and is now ready to start mushrooming. lts motto is
"propagating Biogas in a sustainable way".
The Deenabandhu Model is a new biogas-production model popular in lndia.(Deenabandhu
means "friend of the helpless.") The unit usually has a capacity of 2 to 3 cubic metres. It is
constructed using bricks or by a ferrocement mixture. In India, the brick model costs slightly
more than the ferrocement model; however, lndia's Ministry of New and Renewable Energy
offers some subsidy per model constructed.
Domestic biogas plants convert livestock manure and night soil into biogas and slurry, the
fermented manure. This technology is feasible for small holders with livestock producing 50 kg
manure per day, an equivalent of about 6 pigs or 3 cows. This manure has to be collectable to
mix it with water and feed it into the plant. Toilets can be connected. Another precondition is the
temperature that affects the fermentation process. With an optimum at 36 C0 the technology
especially applies for those living in a (sub) tropical climate. This makes the technology for
small holders in developing countries often suitable.
Depending on size and location, a typical brick made ﬁxed dome biogas plant can be installed at
the yard of a rural household. A high quality biogas plant needs minimum maintenance costs and
can produce gas for at least 15-20 years without major problems and re- investments. For the
user, biogas provides clean cooking energy, reduces indoor air pollution, and reduces the time
needed for traditional biomass collection, especially for women and children. The slurry is a
clean organic fertilizer that potentially increases agricultural productivity.
Domestic biogas technology is a proven and established technology in many parts of the world,
especially Asia.
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ENERGY CONSERVATION IN DOMESTIC SECTOR
Dr. B. Syamala
Associate Professor, Department of Physics,
NSS College, Cherthala
The per capita energy consumption of primary energy in India is only 277 kg of oil equivalent. It
is just 3.5 per cent of the per capita energy consumption of the US, 6.8 per cent of Japan, 37 per
cent of Asia, and 18.7 percent of the world average. India's energy intensity (energy consumption
per unit of GDP),however, is high compared to Japan, the US, and Asia as a whole by 3.7, 1.55
and 1.47 times respectively. This indicates inefficient use of energy with a substantial scope for
energy savings. Energy supply projects are highly capital intensive. They have long gestation
period, thereby having a direct bearing on ecology and environment. Inadequate availability of
energy resources affects the economic growth, and in fact, the lives of the citizens. Hence, it is
imperative that energy resources are consumed rationally and economically, thereby eliminating
wastages and losses to the extent possible. The goal of sustainable development, increasing
concerns on environmental pollution, global climate change, and the ever-increasing gap
between demand and supply has made energy conservation an integral part of our power
development programme. The advent of the World Trade Organisation regime has further
accentuated the need For improving energy efficiency. The country has to bring down energy
intensity per unit of GDP so that goods manufactured in India remain competitive.
ENERGY SAVING TIPS IN DOMESTIC SECTOR
LIGHTING SYSTEM

1.
2.

One of the best energy-saving devices in the light switch. Turn off lights when not required.
Fluorescent tube lights and CFLs convert electricity to visible light up to 5 times more
efﬁciently than ordinary bulbs and also save about 70% of electricity for the same lighting
levels.
3. Electronic ballasts can reduce power consumption by 20%.
4. Consider employing infrared sensors, motion sensors, automatic timers, dimmers and solar
cells wherever applicable, to switch on/off lighting circuits.
5. 90% of the energy consumed by an ordinary bulb (incandescent lamp) is given off as heat
rather than visible light.
6. Use task lighting, which focuses light where's it's needed. A reading lamp, for example,
lights only reading material rather than the whole room.
7. Dirty tube lights and bulbs reﬂect less light and can absorb 50 percent of the light; dust your
tube lights and lamps regularly.
8. You can cut consumption by 10%-50% with T-5, slim tube lights that are star rated by BEE.
9. Use artiﬁcial lighting only when there is inadequate natural light in a space.
10. Use outdoor lights with timers or photocells so that they turn off automatically in day light.
11. Don't replace tube lights with CFLs. A CFL is a pint source, that is, it emits light from a
12. single point, whereas a tube light is a line source and emits light over a larger linear spread.
13. Don’t use dark-colored surface in workrooms. These reduce the reflected light levels and
increase the number of lamps required to illuminate the space.
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14. Avoid switching lights on and off frequently. This affects the life span of the lamps.
15. Zero Watt bulb uses 12 to l5 watt per hour.
16. If possible, put lamps in corners of rooms, where they can reﬂect light from two wall
surfaces instead of one.
17. Children are advised to study in one room and with individual table lamps. Advise them to
switch off the individual lamps. Children to utilize morning hours & broad day Sun light for
studies, rather than burning mid-night lamps in its verbatim sense.
18. Tube Lights in common areas and staircase landings to be reduced to alternate ones and or
one tube light from twin tube light ﬁtting units be reduced to one tube light.
19. Number of electrical lighting points to be reduced to one per room,inside the flats. All
additional ﬁttings to be removed / permanently switched off.
20. A ﬂuorescent lamp lasts between l0-20 times as long as equivalent incandescent lamp when
operated several hours at a time.
AIR CONDITIONERS
1. Use BEE star labeled products.
2. Use ceiling or table fan as ﬁrst line of defense against summer heat. Ceiling fans, for
instance.cost about 30 paise an hour to operate — much less than air conditions(Rs.l0.00 per
hour).
3. One will use 3 to 5 percents less energy for each degree air conditioner is set above 22°C
(7l.5°F),so far set the thermostat of room air conditioner at 25°C (77°F) to provide the most
comfort at the least cost.
4. Reduce air-conditioning energy use by as much as 40 percent by shading your home's
windows and walls. Plant trees and shrubs to keep the day’s hottest sun off your house.
5. Using ceiling or room fans allows you to set the thermostat higher because the air movement
will cool the room.
6. A good air conditioner will cool and dehumidify a room in about 30 minutes, so use a timer
and leave the unit off for some time.
7. Clean the air-conditioner ﬁlter every month. A dirty air filter reduces airflow and may
damage the unit. Clean ﬁlters enable the unit to cool down quickly and use less energy.
8. Have your air conditioning unit checked every 6 months. If the Freon level is not correct,
you will waste a lot of energy and your home will never be as cool as you want it.
9. The gaps around the windows and doors leads to A C loss. You can use a candle to look for
drafts. If the ﬂame ﬂickers or dances, found the place to seal.
10. Draperies on windows help reduce energy loss.
11. Use electronic devices with occupancy sensors which switch on or off automatically by
sensing if the room is occupied.
12. Switch to evaporative coolers from air conditioners during hot/dry summer months.
13. Buy split ACs instead of window ACs. They cost more, but they are more energy efficient
and consume lesser electricity.
14. Do not install AC units on the west and south walls as these are exposed to direct sunlight
through a major part of the day during summers.
15. Do not apply dark colors on the external surfaces (roof and walls) of the house. Dark colors
absorb more heat than light colors,leading to increased use of the AC.
16. Ensure that the condenser of the unit must have enough space around it for air to circulate
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and help the refrigerant dissipate its heat easily.
REFRIGERATOR
1. Use BEE star labelled products.
2. Keep your refrigerator and freezer at the right temperature. If they are only 2-3 degrees
colder than necessary, energy consumption may go up by approx 25%.
3. Make sure the door is sealed tightly. When it‘s dark, place a lit ﬂashlight inside the
refrigerator and close the door. If light around the door is seen, the seals need to be replaced.
4. Make sure that the refrigerator is not place against outside facing wall or walls exposed to
the direct sunlight.
5. Refrigerator motors and compressors generate heat, so allow enough space for continuous
airﬂow around refrigerator. If the heat can't escape, the refrigerator’s cooling system will
work harder and use more energy.
6. Do no put uncovered liquids in the refrigerator. The liquids give off vapors that add to the
compressor workload.
7. Allow hot food to cool off before putting it in the refrigerator.
8. Think about what you need before opening refrigerator door. You'll reduce the amount of
time the door remains open.
9. Make sure that refrigerator's rubber door seals are clean and tight. They should hold a slip of
paper snugly. If paper slips out easily, replace the door seals.
10. When dust builds up on refrigerator's condenser coils, the motor works harder and uses more
electricity. Clean the coils regularly to make sure that air can circulate freely.
11. Defrost freezer compartment regularly for a manual defrost refrigerator.
12. Make sure that you are using a refrigerator that is approximately sized for your needs. If
your fridge is too small, you may be overworking. If it is too large, then you are potentially
wasting energy and home space.
OVENS / MICROWAVE OVEN
1. Microwaves use around 50% less energy than conventional ovens: they're most efficient for
small portions or defrosting.
2. Check the seal on your oven door to see if there are cracks or tears in it.
3. Develop the habit of “lids-on“ cooking to permit lower temperature settings.
4. Carefully measure water used for cooking to avoid having to heat more than is needed.
5. Begin cooking on highest heat until liquid begins to boil. Then lower the heat control
settings and allow food to simmer until fully cooked.
6. Rearrange oven shelves before turning your oven on -and don‘t peep at food in the oven!
Every time you open the oven door,4°-5° is lost.
7. When preheating an oven for baking, time the preheat period carefully. Five to eight minutes
should be sufficient.
8. For large items, stove-top cooking is most efficient, especially with gas.
9. Microwaves cook food from the outside edge toward the centre of the dish, so if you‘re
cooking more than one item,place larger and thicker items on the outside.
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WASHING MACHINES
Washing machines can account for as much as 20% of the electricity you use.
1. Use Cold water, as almost 90% of the energy consumed by washing machines goes to
heating the water. Set the washing machine temperature to cold or warm and the rinse
temperature to cold as often as possible.
2. Each was cycle uses up to 60 to 90 liters of water. Use washing machine on full load and
plan washing periodicity to save on water too.
3. Adding too much detergent actually hampers effective washing action and may require
more energy in the form of extra rinses.
4. Wash only full loads of clothing-but do not overload machine. Sort laundry and schedule
washes so that a complete job can be done with a few cycles of the machine carrying its
full capacity,rather than a greater number of cycle with light loads.
5. Soak or pre-wash the cloths for effective cleaning.
COOKING
1.
2.
3.
4.

Organized cooking activity can save about 20% Energy.
Use right quantity of water required for cooking and reduce gas / kerosene usage by 65%.
Cook on low ﬂame as far as possible and save 6 to 10% energy.
The pressure cooker should be loaded 2/3rd of the foodstuff is solid & hard and 1/2 if
loaded with liquid. Properly used pressure cookers can save up to 50 to 75% of energy as
well as time.
5. Cook your food in solar cooker and save cost of 2 LPG Cylinders annually.
6. When cooking on a gas burner. use moderate flame settings to conserve LPG.
7. Remember that a blue ﬂame means your gas stove is operating efficiently.
8. Yellowish ﬂame is an indicator tat the burner need cleaning.
9. Use pressure cooker as much as possible.
10. Use lids to cover the pans while cooking.
11. Bring items taken out of refrigerators (like vegetables, milk etc) to room temperature before
placing on the gas stove for heating.
GEYSER I WATER HEATER
1. lnstall Solar Water Heating System.
2. By reducing the temperature setting of water heater from 60 degrees to 50 degrees C. one
could save over 18 percent of the energy used at the higher setting.
3. To help reduce heat loss, always insulate hot water pipes, especially where they run through
unheated areas. Never insulate plastic pipes.
4. A dripping faucet wastes water and if it’s dripping hot water, its wasting energy too. Often
requiring nothing more then a new washer,ﬁxing leaks is one of the quickest and least
expensive ways of reducing the energy and water bills.
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5. Another way to reduce waste is to take showers or baths depending on which uses less hot
water then baths, other say baths use more. They are both right. Which is correct for you
depends on how long and hot your showers are and how deep deep and warm your baths are.
6. Using less hot water may be easier than you think. Water conserving shower heads and
faucet aerators can cut hot water use inn half. To see if this will work for you, first determine
what your faucet and shower flow rates are now.
7. To select the right water heater for your home, you need to consider family size and whether
your usage would be considered high or low demand. It is assumed that you know your
family size, so all you have to determine is your usage proﬁle.
COMPUTER
1. Computer that runs 24 hours a day, for instance,used-more power than an energy efficient
refrigerator.
2. Screen savers save computer screens, not energy. Start-ups and shutdown do not use any
extra energy, nor are they hard on your computer components. In fact,shutting computers
down when
3. you are finished using them actually reduces system wear and saves energy.
4. Purchase flat-screen LCD monitors.
5. Setting computers, monitors and copiers to sleep-mode when not in use helps cut energy
costs
6. by approximately 40%
7. Activate and standardize ‘power down’ on new and existing PCs. If your computer must be
left on, turn off the monitor; this device alone uses more than half the system’s energy.
CEILING FAN
1. Replace conventional regulators with electronic regulators for ceiling fans.
2. Height of the fan relative to the ceiling. If fan is too close to the ceiling, the airﬂow is
restricted; that is, the fan will not be able to draw as much air through its blade as it has the
potential to do. For this reason, “Hugger” style fans (those which mounted directly to the
ceiling without the use of down rod) are all inherently disadvantaged. The distance that a fan
should be mounted form the ceiling is directly correlated with its air moving potential; no
fan should be mounted with its blade closer than 24 inches to the ceiling.
3. Pitch of the fan’s blades. The angle at which the fan’s blades tilted relative to X axis is
referred to as the blade pitch. The steeper the pitch the greater the air ﬂow. Since increased
pitch also means increased drag, only fans with well made motors can support steep pitches.
Cheaply made fans typically have a pitch between 9 and 13 degrees.
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WASTE MANAGEMENT METHODS: COMPOST
R. VENUGOPAL,
District Coordinator,
Suchitva Mission, Alappuzha

What is Compost?
Compost describes the end product of a process involving the breakdown of various
materials (e.g. leaves, manure,food scraps) into a more usable form (e.g. fertilizer for your
garden).This break down occurs because of the biological activity within your compost pile,bin,
or tumbler. Biological activity refers to the billions of soil microorganisms (e.g. bacteria and
fungi) working together to consume, digest, and excrete each ingredient in your pile. Once this
cycle of consume,digest, and excrete occurs about 10 billion times, you'll be left with beautiful
soil to use as you please. The key to making great compost is keeping all of your soil
microorganisms happy after you build a compost pile. This is one of the secrets to composting
really well. As long as these little guys (and gals) have water, oxygen, and the right balance of
compost ingredients, they'll be quite content, and will make you great compost. Without enough
moisture, you'll be dry composting - a very slow process. With too much moisture, you'll drown
the little guys and create a smelly mess. Without enough oxygen, you'll be anaerobic
composting, which can result in a stinky,.less than ideal product (if not done properly). With too
much oxygen,your compost pile may never generate enough heat to breakdown.
What is the Ideal Amount of Water?
When first learning how to compost, use this "handy" trick called the hand-squeeze test.
After evenly applying water to your compost, grab a handful and squeeze it. If a lot of water
drips out of your squeezed hand, you've watered too much. You'll now want to add more dry
material (e.g. straw,leaves and saw dust) or ensure extra air gets into your pile through
additional turning or increased venting. If you squeeze and open your hand, and the compost
crumbles and falls apart. you need to add more. If you squeeze and open your hand,and the
compost stays in a clump, and your hand feels damp,congratulate yourself because your pile has
the ideal moisture content. For anyone desiring exact numbers - the ideal moisture content within
a pile should be maintained between 40% and 60%. In small-scale composting. maintaining your
compost's moisture level is accomplished by using your garden hose or watering can. Whereas in
large-scale composting, this is most easily accomplished by permanent irrigation systems.
Your Compost Pile Needs Oxygen
One of the most common mistakes that people make, when learning how to compost, is
not ensuring enough oxygen is getting into their pile. The most obvious symptom of low oxygen
levels (i.e. anaerobic composting) is a stinky compost pile. This odor has been described as a
sour smell, or, in worst case scenarios, it may smell like vomit. Once it reaches this point, it is
quite unbearable.
To prevent this from happening to you, please ensure the following:
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1. Start with the right ingredients – Oftentimes, it is a good idea to put a few small branches
in your pile to help create some pockets for air flow.
2. Don't over water - More water means less space for air, and often results in a very
compacted pile. Perform the hand-squeeze test discussed above.
3. Turn your pile regularly - Assuming you are not using the static method of composting
(seebelow), regular turning (e.g. once every l-2 weeks) of your pile helps to re-introduce
air andprevents settling.
4. Use air tubes - Some people like to out small lengths of plastic pipe, drill holes into them,
and place them at specific intervals (e.g. every cubic foot) throughout their compost pile.
The Right Balance of Ingredients is Critical
The right balance of compost ingredients means that your pile has the right composting
carbon nitrogen ratio (e. g. Straw, newspaper, grass clippings, wood ashes, and manure all have
different ratios). This also means that your pile has been inoculated with some sort of compost
starter. A compost starter can be anything from a couple shovelfuls of garden soil to a
professionally-created compost activator. Some activators work much better than others, so be
sure to purchase from a reputable source.
Static composting refers to a method in which you find a compost recipe. gather all of
the ingredients, mix them all together, and then walk away. If you've balanced the pile correctly
(i.e. used the right ingredients, moisture levels,and oxygen) you should have ﬁnished compost
within a couple months (assuming surrounding temperatures are warm enough). Needless to say,
this won't happen as fast if it's wintertime.
Dynamic composting (hot composting) refers to a method in which you continuously
monitor and turn (i.e. aerate) your pile until it is ﬁnished. The advantages of this method, over
static composting, are that you'll produce compost at a faster rate, and it will be more uniformly
decomposed;however. you do have to put in more time and effort. Most large-scale composting
farms use a dynamic method for the ﬁrst part of their composting process, and then a more static
method to allow their compost to cure/finish.
What to Compost
We've seen people compost some of the weirdest things, like old leather dress shoes,
winter boots, and sweatshirts. Surprisingly,all of these materials broke down. Now we're not
guaranteeing results if you make a pile of shoes and shirts and walk away. No matter how perfect
your moisture levels are, there are just some basic things that need to be included when you're
starting a compost pile.
1. There are some benefits of making compost, especially when the materials (the wastes)
come from your own kitchen:
2. You know your garbage best, so you have the least drawback normally caused by the
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feeling
of disgust when you treat it in compost making.
You dump less garbage so it helps you decrease the frequency of emptying the garbage
can/bin.
You can supply your own need of compost for gardens,potted ﬂowers and plants, lawns,
yard grass,etc.
You can make some income from selling compost in case your compost production
exceeds your need.
Your efforts in compost makings show your concern in environment protection since the
compost you use will substitute for the need in chemical fertilizers. Compost is absolutely
good for soil structure which is needed for long term cultivation besides slimming your
budget for fertilizer expense.
Compost will make your plants grow abundantly and lushly, bloom and propagate
proliﬁcally.
With compost you also Start and create your own organic farming, a wise step for more
healthful consumption in your life.

Tools and Materials
Tools:
1. A drum with lid.
2. A small-medium size scoop
3. Alcohol thermometer if any
4. A knife
5. A sieve
6. Rubber gloves.
7. Mask.
Materials:
1. Organic wastes
2. Starter, you can use goat manure or if you can't stand dealing with manure you can use readyfor-use starter called EM 4 as a starter. EM 4 (EM stand for Effective Microorganism) is liquid
contains cultures of microorganisms: Rhodopseudomonas spp, Lactobacillus spp,
Saccharomyces spp, Actinomycetes, Aspergillus and Penicillium which have some positive
functions to the soil like improving biological, physical and chemical characteristics of soil,
enhance decomposition of organic materials, and enriches beneﬁcial microorganism in soil. You
can buy EM 4 at farm stores.
3. Water.
4. Soil.
Four Main Things to Do
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There are four main things to do in this activity:
1. Prepare the composter
2. Prepare the compost media
3. Load compost media into the composter.
4. Harvest the compost.
Prepare the Composter
In this compost making we apply aerobic technique which needs the presence of oxygen for
decomposing microorganisms to work.
The composter consists of two parts:
- The composting Barrel
- The aeration pipe made of PVC.
Composting Barrel:
You can use a large used bucket, plastic barrel, or a drum as a composter. Clean the inside and
outside parts of the bucket/barrel/drum you're going to use as composter. especially if it's an ex
container of grease,oil, or other dangerous chemicals which the rest may poison the compost.
Make some holes on the barrel's wall; cover the holes with chicken wire fence from inside of the
barrel. Tie the chicken wire fence with some wire so that it stays at its place when you fill the
barrel with compost media.
Make a hole at the center of the barrel lid. The size of the hole should fits the size/diameter of the
aeration pipe.
Aeration Pipe:
Aeration pipe is needed and used as a channel for letting oxygen to get inside the compost. The
aeration pipe is made of PVC pipe which the length depends on how deep your composting
barrel is. Chose the 3/4 inch pipe, cut it with a saw at the length with excess tip around 20 cm
longer or above your composter barrel. So, the total composter length should be :
The composter depth + 20 cm long tip.
The composting unit
2. Prepare The Compost Media.
1. Waste selections:
Organic wastes which will be used in compost making must be selected and free from :
- Bones, trunks, paper,plastics, rubber, glass, metal, paper clips, staples, and rocks. They are
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difficult or even impossible to be decomposed by composting microorganism and may hurt when
you use it as compost.
- Meat,fat, carcass. blood, and oily waste. Their presence in decomposition will make bad smell
due to production of hydrogen sulfide gas.
- Battery, broken thermometer, etc. They may pollute compost with dangerous chemicals like Cd
and Pb.
2. Cut the organic garbage you have sorted into smaller pieces of around 1 up to 2 cm long. The
smaller the size, the better for faster decomposition process.
3. The Media Loading.
After selection and cutting procedures, now the organic waste is ready for loading.
Put some waste into composter up to around 5 cm height and then add top soil on top of it.
Continue loading some more organic garbage onto the top soil into the composter and after
reaching 5 cm height, add top soil again on top of it. Do it all the way to the surface so that you
make layers consisting organic waste and top soil in the composter.
While you load the compost media, make sure that the aeration pipe is positioned in the middle
of composter. The piling up media inside the composter will hold aeration pipe to stand up there.
At this stage,you can also use goat manure instead of top soil, or combination of both.
2. Moisten the content in the composter with EM 4 solution. To make EM 4 solution you can
dilute 200 cc (around 2 full-EM 4 bottle cap) of EM 4 liquid with 2 liters of water and stir it.
Pour the solution slowly to make the media inside the composter damp. You can give more EM 4
solution to the media until it reaches sufficient dampness.
3. After you feel that the media is damp enough (the media feels wet but the water in it should
not be excessive-a simple tip to check this condition: if you squeeze some of it in your hand, no
water will drip from it) put the lid of the composter on.
4. It will take around 2 weeks until 1month for the media to be decomposed to become compost.
Due to the decomposition process, the temperature inside the composter will increase up to
around 40-50 degree celcius. This temperature increase shows that your project runs as expected.
5. Check your work regularly to make sure that the media is still in desired moisture. Remixing
the content may also be necessary if you find that the result of decomposition is not evenly
dispersed.
6. The compost is done if the media has turned into dark brown or black soil and it ready for use
in your plantation.
Thanks to the decomposition process that makes organic wastes in the kitchen become something
very useful and also kills unwanted microorganisms in the soil.
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4. Harvest the Compost
The compost is done if the media has turned into dark brown or black soil with crumbly texture
and it is ready for planting use. I also find some earth worms in my compost yield and I take it as
another sign of good quality compost.Thanks to the decomposition process that makes organic
wastes in the kitchen become something very useful and also kills unwanted microorganisms in
the soil. ln good compost no remains of seemingly organic waste seen. The complete
decomposition process has made everything look uniform as compost.
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Participants listening to various sessions
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