How can we do our part to help
reduce global warming and save
the planet

m Jacob A Thundathil P. Eng.
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The Silent Valley is the largest national park in Kerala.
Silent Valley is considered one of the most ecologically diverse areas on the planet.
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hy the controversy

ey became the focal point of "Save Silent
lercest movement of

he Kerala State Electricity Board

he Silent Valley Hydro-Electric
d on a across

he resulting reservoir would

the virgin and threaten the lion-tailed

que. In 1976 the Kerala State Electricity Board

yunced plans to begin dam construction and the

was brought to public attention.

3 the then :
', decided to abandon the Project and on

November 15 the Silent Valley forests were declared as
a National Park.
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Latest CO, Past tipping point? @)

H ave recent concentrations of carbon dioxide in the atmosphere pushed some parts of the climate system beyond their tipping points? And, if so, how deep in trouble are
we? This page is a layman's attempt to distil the answers found in current scientific literature.

o Lastyear o o |0yearsago ¢

o4i3na PPl @

[]SAFE [BIDANGEROUS [ ]CATASTROPHIC sk kink \"/ Preliminary data from Mauna Loa Observatory (NOAA). Further details v
Based mainly on Hansen et al, (2008). v



HOW SCARY [S THIS

Greenhouse gas concentrations have moved from the
pre-Industrial Revolution level that never exceeded
280 parts per million (ppm) to a new current daily
average of 400 ppm.

[t was around 325PPM when we were kids

Over a period of the last million years, CO2 never
exceeded 280 ppm (based on actual readings of
atmospheric chemistry from Antarctic ice-core data).
The last time greenhouse gases reached 400 ppm was
three million years ago. This before humans existed on
this planet



CO2 FLOW CHART
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CO2 TARGET TO AVOID CLIMATE CHANGE

WE'RE HERE
PPM

WE NEED TO
GET BELOW:

PPM
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PLANET VENUS

CURRENT THEORIES SUGGEST THAT VENUS AND THE
EARTH MAY HAVE STARTED OUT ALIKE. THERE
MIGHT HAVE BEEN WATER ON VENUS AS MUCH AS
EARTH AND SIMILAR AMOUNT OF CARBON DIOXIDE.

WHEN THE SUN WAS IN THE INFANCY, I'T WAS 300
DEG COOLER AND 6% SMALLER IN SIZE. HENCE IT
GAVE OUT MUCH LESSER HEAT THAN IT DOES
TODAY.

DUE TO THIS VENUS COULD HAVE HAD A MORE
HOSPITABLE ENVIORNMENT THAN EARTH. IT COULD
HAVE POSSIBLY SUPPORTED LIFE



BUT ALL THAT WAS TO CHANGE.
HAPPENED OVER BILLIONS OF YEARS - SUN IS
4.5 BILLION YEARS OLD

AS THE SUN GOT HOTTER, OCEANS GOT
HOTTER, CO2 GOT EMITTED INTO THE
ATMOSPHERE - CAUSED A RUNAWAY
GREENHOUSE EFFECT.

TODAY NO OCEANS EXIST AS THE SURFACE
TEMPERATURE ON VENUS CAN MELT LEAD -
WATER HAS ALL EVAPORATED WITH JUST
TRACES IN THE ATMOSPHERE



ON EARTH,

EVOLVING LIFE REMOVED ATMOSPHERIC
CARBON-DIOXIDE AND CONVERTED IT TO

FOSSIL FUEL AND LIMESTONE

AS OCEANS COOLED, OCEAN WATERS
ABSORBED CARBON DIOXIDE TO REDUCE THE

LEVEL FURTHER

EARTH WILL MEET THE SAME FATE AS VENUS

IN A FEW BILLION YEARS AS THE SUN
BECOME A RED GIANT IN 5 BILLION Y]

WILL
EARS.

THAT IS A LONG WAY TO GO SO WE S
NOT BE BOTHERED

HOULD
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: PERMIAN-TRIASSIC (P-TR) EXTINCTION EVENT, COLLOQUIALLY KNOWN AS
- THE GREAT DYING OR THE GREAT PERMIAN EXTINCTION, OCCURRED
- ABOUT 252 MILLION YEARS AGO, IT IS THE EARTH'S MOST SEVERE

N

S

- KNOWN , WITH UP TO 96% OF ALL AND
- 70% OF SPECIES BECOMING .ITISTHE
ONLY KNOWN MASS EXTINCTION OF . SO MUCH WAS

- LOST, THE RECOVERY OF LIFE ON EARTH TOOK SIGNIFICANTLY LONGER

THAN AFTER ANY OTHER EXTINCTION EVENT, POSSIBLY UP TO 10 MILLION

 YEARS.

L

 SUGGESTED MECHANISMS FOR THE LATTER INCLUDE ONE OR MORE

.~ LARGE LIKE MASSIVE . COAL OR GAS FIRES AND
" EXPLOSIONS FROM THE AND A RUNAWAY

TRIGGERED BY SUDDEN RELEASE OF FROM THE SEA

' FLOOR DUE TO OR

KNOWN AS METHANOGENS;  POSSIBLE
CONTRIBUTING GRADUAL CHANGES INCLUDE SEA-LEVEL CHANGE,
- INCREASING , INCREASING , AND A SHIFT IN OCEAN

3 CIRCULATION DRIVEN BY
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THE HARD FACT IS

WE ARE RUNNING OUT OF TIME
AND WE HAVE PRETTY MUCH
REACHED THE END

THE FACT IS IF EVERYONE IN THE
WORLD IS LIVING THE SAME
STANDARD OF LIFE WE HAVE HERE,
WE WILL NEED FOUR TIMES THE
RESOURCES OUR PLANET CAN
OFFER



1is siows the Ecological
Footprint — the extent of
human demand in
hectares per persomn. It is
measured by looking at
resources needed to
provide raw materials
plus land onwhich to
build and te absorb CO=
from burning fossil fuels
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GLOBAL CONSUMPTION

Ecological Footprint 2004

(million global hectares)
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4555 Asia and Pacific

 ...;: Middle East and
"5 Central Asia

Ecological Footprint
exceeding Biocapacity
8 More than 150%
] From 100 to 150%
| From 50 to 100%
1 Up to 50%

Source: Global Footprint Network, 2008.

Biocapacity wssif

1 square = 2 global
hectares per capita

Biocapacity exceeding
Ecological Footprint
| From 0 to 50%
__] From 50 to 100%
) From 50 to 100%
B From 50 to 100%

RICCARDD PRAYETTONI - 2009



m FOOD
B TRANPORTATION

m ALTERNATE ENERGY RESOURCES
m RECYCLING OUR WASTE

m MAKING OUR HOUSES GREEN
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Somewhere between 70 and 75 percent of the earth’s surface
1s covered with watetr.

Of all the water on the earth, humans can use only about
three tenths of a percent of this water. Such usable water 1s
found in groundwater aquifers, rivers, and freshwater lakes.

The unfortunate fact is even this available water is not evenly
distributed throughout the world
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m Water is essential for survival — whether itis :
trees or animals

m Most cases — the water required for survival has
to be fresh.

= From time immemorial — there has been a quest
for water RWER S

m This quest will lead to



http://www.google.ca/imgres?q=water+wars&hl=en&gbv=2&biw=1280&bih=788&tbs=isz:l&tbm=isch&tbnid=5kAskXKpuZ4A5M:&imgrefurl=http://hesomagazine.com/film/world-water-wars/&docid=ZTPZLcyc5ueXZM&imgurl=http://hesomagazine.com/wp-content/uploads/2009/08/blue_gold_xlg.jpg&w=1038&h=1500&ei=ZfKKT_2eJM_rggeby4n6CQ&zoom=1&iact=hc&vpx=407&vpy=193&dur=235&hovh=270&hovw=187&tx=91&ty=164&sig=108130110536372163057&page=1&tbnh=161&tbnw=110&start=0&ndsp=15&ved=1t:429,r:1,s:0,i:96�

TJ ‘ v
4 ¥ >
UQV " \"\%@"

HEALTHY-FORLIFE

THIS IS THE GREATEST OFFENDER

DO YOU KNOW THIS IS ONE OF THE
BIGGEST UNREGULATED INDUSTRY

NEITHER HEALTH CANADA OR FDA
CAN GUARANTEE THE WATER
QUALITY IN THIS BOTTLE

ON AN AVERAGE YOUR TAP WATER IN
CANADA IS 100 TIMES SAFER THAN
THE WATER IN THIS BOTTLE

WHEN YOU SEE THE FOLLOWING
FACTS YOU WILL REALISE HOW
DANGEROUS THIS SIMPLE BOTTLE IS



DFACTS  BOTTLED WATER

1

‘ 10,000 times

NATURE IS A CLOSED LOOP SYSTEM. IT HAS EVOLVED
OVER A PERIOD OF MILLIONS OF YEARS.

i 40%
E municinal water sourees

tap water

— THE FLORA AND FAUNA IN AN AREA DEPEND ON WATER
S e WHICH IS FED BY AQUIFERS. WHEN THE DRAW RATE

- FROM THE AQUIFER BALANCES THE FEED RATE, YOU
. HAVE A BALANCE. THIS BALANCE HAS BEEN PRESENT FOR
source MILLIONS OF YEARS-
(e WHEN A BOTTLING COMPANY STARTS DRAWING WATER
s FROM THE AQUIFER AND TRANSPORTING THIS WATER TO

VARIOUS PARTS, THIS WATER NEVER COMES BACK.

J THIS BECOMES THE RESULT
HEE DESERTIFICATION =—

'l
% ; m;ilclvncfm l



The Troue Cost of Waten

COST PER YEAR

$0050

uUnfiltered Tap

$30.50

Filtered Tap (RO Filter/5 yrs)

$43.87

35

$401.12

i

EXs Typical Water Cooler Bottles (5G Delivered)

$569.40

Typical .5L Bottles (Bulk)

Filtered Tap (Brita Pitcher & Filters)

COSTLER .5L

$0.000264
Unfiltered Tap
$0.015
Filtered Tap
(RO Filter §
5 yrs)
$0.023
Filtered Tap
{Brita Pitcher
& Filters)
. $0.21
Typical Water Cooler
Bottles (5G)

$0.30

[ Typical .5L Bottles (Bulk)

$1.00

Artesian .5L Bottles }
(Bulk)

$1,898.00

55 Artesuan .5L Bottles (Bulk)

53 $2,847.00

&% .55. TYI:'lcal .5L Bottles (Vending)

1-' . "'.
S S ‘.9 ‘.9 ‘.9
<3 IS %’s %’s §'$
<% %%

$7,592.00

Sc_r, Artesuan .5L Bottles (Vending)

MoneyAisle



NOT COMPLAIN

Typical municipal water prices in Canada
and other countries (per cubic metre)

£0.31

$0.40-50.80

£0.47

061

s0.69
50.70

£0.77

$1.35

20.25 S0.50 20.TS £51.00 51.25 21.50 21.75 200 52 25

SOURCE: ENVIRONMENT CANADA



ENVIRONMENTAL PYRAMID

FOOD PYRAMID



FOOD MILES
A MAJOR CONTRIBUTION - TODAY’S CARBON EMISSION

Food miles us
Mot all modes of transport are equal. Airplanes emit 10 UK
times more CO2 per ton of freight than cargo ships over the

same distance. France

Mile Diet
Comparative cargo emissions T =

7 N
Grams of COZ emissions per tons of carge shipped per kilometer transported | IGTETR D) Sermmny
Container ship : {| For Global Change. [NESGSSEN_-_

;H:ir;igemted U U

Brazil
Train
Truck Mauritius
Airplane ] -
: : China
1] 100 200 300 400 500 800
Sourcces! “Red, While and "GreenT The cost of carban in he global wine India

treecle;” American Asse, of Wine Economists ;
Lorena [R10UEZ Loz Angeles Times |

Malawi




Meat Gonsumptln a:l co Emlsslns

According o a report by the United Mations Food and Agriculture Organization, livestock
generates 18 percent of greenhouse gas emissions. The problem is expected to grow, as
developing countries increase their consumplion of meat and byproducls.

Meat production Food consumption in CO, produced
developing countries Pounds of CO, per pound of product
350 millEan toEm cooverrerees SEATCLEY DO, --eorrmre e e s Meat il I'I
s00..... Developing " Cheese I 0
countries ,* :
250 bl N . S
R ' vanpansian s
i Fork = 49
&
1 PTG RN L PR LR Salmon -5
_.** Ceveloped
150 ... COMDETIES Shrmp .1
Beef (only rneat] _ 20
100, Ot flakes lor?
Bl e s oo e Flour, whieat los
Projection Rools and tubers Carrots | g2

70 85 00 15 90 50 B2 70 B0 90 ¢a  Tomatoes, greenhouse [l 2.7

Soven “Livashocks Long Shadow ™ b Fe Uafed Maions Food and Agncutium COngangaton, S008 Laminmanngt THE MEW TORE TIMES
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Livestock is responsible for 18% of
worldwide greenhowuvse goses. Thot's
mare than H-rm-nml-l-l-&d::{ all fFarmsas
of transportation combined.

Raurnoft fram Farms pollutes cwur
weoferwnays more Fhon oll ofher indwstrial
souTrcEs cormbined.

Been St Eeeei
Apr May Jun

Jul Auwg Sep

Annuval beef consumption of o fomily
of 4 takes more than 260 gallons of
fuel ond creates 2.5 tonnes of CO2Z, as
miwrch as a car in & ma

MNitrowus Oxide is
about 200 times
more potent as o
?hhh“l Warming gos
an COo,. The maoot
and dairy industries
account for &65% of
worldwide nitrous
oxide emissions




F5% of rhe world's fisheries are
either fully exploited, overexploited
or hove collopsed

b Latin Americo, over 70%: of the
Amoroniaon forests haove boen cut
:Imunl'nrn:rﬁ.gruﬂnnm
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TS0 of rhe grain thoar Ching feads o
livestock could make up for the dises
of 120 million malnourished people

Ar least 45 of the world’s hurngry
children lfwve in the countries with o
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THE ENVIRONMENTAL IMPACT OF FOOD PACKAGING
OFTEN EXCEEDS ALL OTHER INPUTS THAT IS REQUIRED
TO GET THE FOOD TO YOU




PUBLIGH RANSIT
BICYCLES / SCOOTERS

PEDESTRIANS




Rising to meet the green
transportation challenge

Cycling Walking Transit Gasoline Vehicles
Use Sales Entering City

ob] i | =l

+180% +44% +50% 7% -10%

1994 - 2004 1994 - 2004 1999 - 2009 1999 - 2008 1985 - 2005

SOURCE: CITY OF VANCOUVER



EARTH:
Wihat Reneswable Energy Sources = the Warld Using ¥
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Renewable energy, end of 2008 (GW)

O Large hydropowesr

W Eiomass heating™

O =olar collectors for hot

12" 10
0.5 ters heating®
* wWaler/space neatndg
ST** 52 50 13\ %0'3 O WWind power

85
B =mall hydropower
121
O Ethanol production™®
Bl Eiomass power
860
1457 O Geothermal heating®
+*
250

O Solar PY, grid-connected
m il

m Coal B Eiodiesel production™
O Matural Gas

B Nuclear Energy B Geothermal power

@ Hydroelectricity O Concentrating solar thermal
mEiomass powier [C5SH)
O Solar B Ccean (tidal) povwer
O Biofuel - GW h
| Seothermal t
Total vs. Renewable O Wird

** Billion liters/year
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Buildings 'Eth-e Green 1} “-Sustainable
Homes & Schools EI"I"JIFDI"IIT!EHT Office [ Development

How do we improve energy
efficiency

Use energy efficient appliances
Select appliances that are right size for your application
Use the most energy efficient application to heat and cool

Use energy efficient lighting

We will look now how we can make our houses oreener —
g
primarily concentration on energy efficiency


http://www.epa.gov/opptintr/greenbuilding/homes.htm�
http://www.epa.gov/opptintr/greenbuilding/envt.htm�
http://www.epa.gov/opptintr/greenbuilding/office.htm�
http://www.epa.gov/opptintr/greenbuilding/smart.htm�
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Tight-fitting,
gasketed glass door

Heated air wash
for glass door

Pyro-ceramic glass
for infrared hieat
transmission

Praheatad primary
combustion air

Refractory insulating
lmer for combusbon
chambar

Praheated secondary
combustion air

Ingulatad baffla

Caol room air
convection inlet

Varnable spead
‘squirrel cage” circulating fan
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_J”

CASINg
Prefabricated 13. Heated room
‘super” chimney air convection

15. Secondary
combustion zone

14, Pnimary
combustion 2one

Particulates, g/h

30

20
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Combustion
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(510
50
40
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& 30
:'E
w 20
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Combustion
FIREPLACE TYPE

Efficiency






@ CcleMmental LED  The Global Impact of Your Lighting

Where Style and Sustainability Come to Light How You Can be Part of the Solution

Total Yearly Amount of COz Produced
Per Household

NRDC

2 LN

v THE EARTH'S BEST DEFENSE
YOU USED TO BUY YOUR CHOICES NOW
& = G | .
LEAST EFFICIENT $ MOST EFFICIENT
INCANDESCENTS CFLs LEDs i ;
4.825 tons 1.206 tons 0.4825 tons Standard N
5 Incandescents
Over 35 Years...
The Use of Your Bulbs will Release wl"
Toxic Mercury into the Air: You'll Throw Away: 4
=

29W
$3.49/yr

oW A
$1.08/yr $0.96/yr

450 40 W+
lumens $4.82/yl‘**

o 70
INCANDESCENTS CFLs LEDs

43W 13W

$1.57/yr

800

lumens

$5.18/yr

Your CFLs will Release
into Landfills:

53W
$6.38/yr

17W
$2.05/yr

1100 7SW

The Future of LEDs lumens $9.03/yr

In Order to Stop Global Warming,
the World Must Reduce Carbon Emissions

by 70%

72W Not
available

$8.67/yr i
I

That can be Reduced to 4% with

*energy use ** estimated energy cost peryear ***rated life is based on 3 hours of use per day

LHOINE JHOW ¢+ LHOI¥E S531 3%

100W
20% of the World's Energy Use 1 600

is from Lighting Qs lumens $1 2.05/yr

2010 2050
World Emissions  World Emissions
of CO2: of CO2

42 billion tons must reach:

12 billion tons

Copyright ©2010 Elementel LED. All Rights Reserved.



Enﬂtml: I%ﬁll-l'%ﬁ OUTDOORS
:_| HOME
Sereen
Heat
inchange
Clreulatlon | | phq) wh Fil H
sin ter
Fan ! \ halr
' niake
Fresh air
1]

Hood

Exhaust
alr outhet

Clreation | ¢ o flled

with wiler

(Naote: All the parts shawn here may not be found on all HRVs.)

Kitchen B Living room

Stale air
axhaust J]P.uturn |Ir*ﬂ

ducts ' -

_ ¢ Fresh air
| M Exhaust air

Heat
transfer

Furnace main
return air due

*Furnace return air may come from more than ane location,



Constructed Prior to 1990 | After 1990 | After 1990 | After 1990
Floor area 2000 sq ft 2000 sq ft | 1500 sqft | 1000 sq ft
Annual heating load (GJ) 95 65 45 35
Annual Heating costs in $ (does not include any fixed customer costs)
Electricity - resistance 100% | 25.05 2380 1628 1127 877
Electricity- Heat pump - air 230% 25.75 1035 708 490 381
Electricity-Heat pump- 330% | 25.75 721 493 342 266
Ground source
Gas'f"ed'fconvem'ona' 60% | 11.35 1857 1271 880 684
urnace
Gas - High efficiency 950% | 11.35 1173 803 556 432
condensing furnace
Oil — conventional furnace 60% 17.82 2392 1637 1133 881
Ol - H'ghf Efficiency — 89% | 17.82 1613 1104 764 594
urnace
Wood — Medium Efficiency | oo, 6.27 916 627 434 338

Furnace




Annual power usage (KWH) Cost of power Annual Savings

Least efficient Most efficient Least efficient | Most Efficient % $

Refrigerator 767 559 $71 $52 27% $19

Freezer 588 552 $55 $51 6% $3
Electric Range 858 639 $80 $59 26% $20
Dishwasher 700 344 $65 $32 51% $33
Washing Machines 1102 264 $102 $24 76% $78

Cloth Dryer 950 898 $88 $83 5% $5

Misc + Small

appliances 1500 1500 $139 $139 0% $0
Lighting 5840 1460 $541 $135 75% $406
Air-conditioning 8640 5082 $801 $471 41% $330
Total 20945 11298 $1,942 $1,047 46% $894

Comparison between the least efficient to the most efficient currently available in the market

Figures are based on the usage by an Average Canadian Home - actual figures may vary based on individual usage
and size of equipment

Misc. and small appliances included microwave, toaster, electric kettle, TV, computers, entertainment centers, etc.

An average Canadian Home has 40 bulbs - Lighting consumption based on 100W and average 4 hrs day on a bulb
CFL bulbs are 75% more efficient - than incandescent - Most efficient (assumes all lighting is by CFL)

Air-conditioning - Least efficient in market with EER of 10 and most efficient in market with EER of 17



m Reduce your thermostat from 25 deg C to 20 deg C
during spring, winter and fall season and you will save
around 20% on your heating bill.

m Use a programmable thermostat and set back your
night temperature to 18 deg C. You can save an
additional 2% on your heating bill

m Use a programmable thermostat and set back your
room temperature to 18 deg C during unoccupied time
at your home. You can save an additional 1% on your
heating bill for every 3 hours of daily unoccupied
period.



m As a part of the world community, we are morally bound to
honor the KYOTO protocol.

m The KYOTO protocol is essential if we have to pass on this
planet in a shape equal or better than how we inherited it.

m We have adequate knowledge and technology to reduce our
energy consumption. Only the effort has to be put in.
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