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ENERGY
“I’d put my money on the sun and solar energy. What a source of 
power!” ~Thomas Edison

Most of the world’s current energy production is unsustainable. !e 
burning of non-renewable fossil fuels, such as coal, oil and natural 
gas, produces much of the electricity we use to power our lights, 

refrigerators, and all other appliances. !is practice depletes natural resources and 
releases pollutants into the atmosphere, contributing to the rapid heating of our 
planet. !e e"ects of this heating, collectively known as global climate change, 
threaten  the survival of every species on our planet, including our own. 

CLIMATE CHANGE

Global climate change has moved from a contentious debate to a 
documented reality. "!e seven warmest years in the 1880-2020 record 
have all occured since 2014, while the ten warmest years have occured 

since 2005".1 !e year 2020 is now tied with 2016 as the warmest year on record 
since record-keeping began in 1880. 2 Climate change is causing melting polar 
ice caps, rising sea level, warmer ocean temperatures, ocean acidi!cation, more 
powerful hurricanes, more severe droughts, heat waves, rain and snowstorms, 
#oods, wild$res and famine. It also causes the endangerment and extinction of 
plant and animal species. Our changing climate has already wreaked devastating 
consequences on much of the planet:

!ese seemingly isolated events are the results of climate change, which is being 
accelerated by human activity – particularly, the burning of fossil fuels, which 
increases the concentration of carbon dioxide in the atmosphere. About one-
third of human-induced greenhouse gas emissions come from the burning of 
fossil fuel to generate electricity. 3 Since 1750, it is estimated that about 2/3rds of 
anthropogenic [human] CO2 emissions have come from fossil fuel burning and 
about 1/3rd from land use change.4 Our current level of atmospheric CO2 has 
reached over 400 parts per million.5 By comparison, pre-industrial levels of CO2 
were 278 ppm; current strategies seek to reduce carbon dioxide in our atmosphere 
to 350 ppm. Climate scientists regard 450 ppm as the upper limit the planet can 
reach before temperatures change drastically in the next century, resulting in even 
more extreme weather events.6 As it stands, anthropogenic sources of CO2 are 
expected to raise average global temperatures by 2.5 to 10°F in the next century.7

A 2012 groundbreaking study produced by UCLA with funding from the city 
of Los Angeles, in partnership with the Los Angeles Regional Collaborative for 
Climate Action and Sustainability (LARC) shows that climate change will cause 
temperatures in the Los Angeles region to rise by an average of 4-5°F by the middle 
of this century.  !e study looked forward to the years 2041–60 to predict the 
average temperature change by mid-century. !ere may be highs or lows across 
that time but on average the Los Angeles region will be warmer.8 

According to the study, coastal areas like Santa Monica and Long Beach are likely 
to warm an average of 3 to 4 degrees. Dense urban areas like downtown Los 
Angeles and the San Fernando and San Gabriel valleys will warm an average of 4 
to 4.5 degrees, and mountain and desert regions like Palm Springs and Lancaster 
will warm 4.5 to 5.5 degrees. Days exceeding 95 degrees are expected to increase 
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in Santa Monica from .4 to 1.2 “Today in Downtown LA, about six days per 
year exceed 95 °F temperatures. !is number could increase to 22 days per year 
by mid-century and 54 days per year by end of century if there is no e"ort at 
greenhouse gas mitigation.” 9

For more detailed information on this study, visit https://www.kcet.org/climate-
change-la

MELTING ICE AND SEA LEVEL RISE

One result of rising temperatures is the melting of Artic ice. Approximately 
24% of the Earth’s land surface is permafrost, the upper ten feet of which 
store 1.7 trillion tons of CO2.10 !is is more than double what is in the 

atmosphere today.11 As it melts, this CO2 is released and can persist for hundreds 
of years in our atmosphere. !e melting of ice also creates underground lakes 
where microbes eat up thawing organic matter and create methane bubbles that 
eventually make their way into the atmosphere.  Methane (CH4) has 20 times the 
heat-trapping e"ects of CO2; the melting ice and resulting release of greenhouse 
gases contributes to a positive feedback loop.12

Sea level rise is a signi#cant consequence of melting ice. !e Intergovernmental 
Project on Climate Change (IPCC) estimates that sea level is likely to rise from 
one to three feet by 2100. !e rise in sea levels could displace millions of people as 
$ooding increases for coastal cities and islands.13 Low lying cities like Miami, New 
York, Venice and New Orleans will be especially e"ected. Several power plants in 
the U.S. lie below the three-foot threshold, as do a third of our gas processing and 
re#ning plants. !e extreme weather associated with sea level rise and climate 
change threatens o"shore drilling platforms and the vast infrastructure that 
delivers energy to our homes.14

Check out NOAA Coastal Services Center  Level Rise and Coastal Flooding 
Impacts Viewer to see an interactive map of local sea level rise

OCEAN ACIDIFICATION

The carbon dioxide released by humanity’s demand for energy also directly 
impacts the planet’s seas. Our oceans absorb excess CO2, which reduces 
the ocean’s pH level, resulting in more acidic, corrosive waters. !is 

process is called ocean acidi#cation, a phenomenon scientists are only beginning 
to understand. Currently, the ocean is 30% more acidic than during pre-industrial 
times, and projections estimate there may be as much as a 150% change by the end 
of 2100 – a level of acidity our oceans have not experienced in 20 million years.15 
Increasing acidity destroys coral reefs and threatens every level of the marine food 
chain by decreasing the presence of calcium carbonate, the building block of coral 
reefs and marine shells. !is a"ects human sources of food.16 Already, the U.S. 
west coast is witnessing oyster die-o"s in startling numbers.17

NATIONAL ENERGY NEEDS

A!er China, the United States is the second 
highest emitter of greenhouse gases on the 
planet. In 2019, about 61% of the electricity 

generated in the U.S. was from fossil fuel (coal, natural 
gas, and petroleum), with 23% attributed from coal. 
An estimated 20% came from nuclear power. Only 
17% of electricity came from renewables.18

COAL

A round 1/4 of the United States’ electricity is 
generated by burning coal.19 Coal contains 
trace quantities of radioactive elements, 

which do not burn o" and concentrate in the ash. #is 
ash is released into the atmosphere by coal plants, 
and “carries into the surrounding environment 100 
times more radiation than a nuclear power plant 
producing the same amount of energy.”20 In addition 
to $y ash, over 110 million tons of waste is produced 
annually by the coal industry, some of the waste is 
funneled into products many of us come in contact 
with every day, like concrete and wallboard .  Coal 
ash is the largest type of waste generated in the 
United States and in many other countries. Coal 
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“Fracking” contaminated water

ash contains a toxic stew of chemicals including lead, mercury, cadmium and arsenic and 
radioactive uranium.21  !e rest of the coal waste is stored in unlined land"lls, ponds, or 
underground mines which are not regulated by the EPA. !e toxic substances found in 
coal waste are then leeched into the groundwater, threatening the health of wildlife and 
the people who live nearby.  In February 2014, a huge coal ash spill was discovered at the 
Duke Energy power plant in North Carolina that has caused signi"cant damage to the 
Dan River. !e spill was caused when a storm drain pipe that runs underneath the 27-
acre containment pond sprung a leak and allowed 82,000 tons of ash mixed 27 million 
gallons to #ow into the river. Witnesses described gray sludge two inches thick coating 
the riverbank for more than two miles.22 As a result of spills like this, the EPA signed the 
Disposal of Coal Combustion Residuals from Electric Utilities "nal rule on December 19, 
2014,. establishing nationally applicable minimum criteria for the safe disposal of CCR in land"lls and surface impoundments.23 

Coal-burning power plants are the largest human-caused source of mercury emissions to the air in the United States, accounting for over 
50 percent of all domestic human-caused mercury emissions. Mercury pollution has contaminated 17 million acres of lakes, estuaries, and 
wetlands in the U.S., and 1.2 million river miles.24 All 50 states have issued warnings regarding mercury contamination in seafood. !e EPA 
has created new standards as of May 2013 but these new standards a$ect only new coal% and oil%"red power plants that will be built in the 
future. !e update does not change the "nal emission limits or other requirements for existing power plants. 25 

Some coal is extracted through mountain removal mining a radical technique that involves shaving o$ up to 1,000 vertical feet of mountain 
peak – including ancient forests – to expose thin, but highly prized, seams of coal. Scientists argue that some of the oldest, most diverse 
forests in North America have been destroyed, along with 1,500 miles of Appalachian headwater streams.26 Nearly 1.2 million acres of land 
has been surface mined for coal and more than 500 mountains across kentucky, West Virginia, Virginia, and Tennessee have been severely 
impacted or destroyed by mountaintop removal coal mining. In some counties, such as Wise County, Va., surface mining has impacted 
nearly 40 percent of the land.27 

Although California is not a major producer of coal, as of 2014, Los Angeles was still getting 40% of its electricity from coal.  In 2015, 
the city’s Department of Water and Power, reduced its coal-generated power by 25% with the completed divestiture from the Navajo 
Generating Station. !is not only directly impacts the communities adjacent to coal mines and plants, but also the entire planet in the 
form of CO2 emissions. Los Angeles will become the biggest U.S. city to abandon coal-fueled electricity by 2025 a&er the utility said it will 
support renewable sources, boost energy e'ciency and build a new natural-gas 
"red plant. 28

NATURAL GAS

Hydraulic fracturing or ‘fracking’ is a controversial drilling method 
used to extract natural gas from deposits deep below the Earth’s 
surface.  A mixture of toxic chemicals, sand and a tremendous amount 

of water is injected under high pressure into dense rock formations in order 
to crack the rock and release the natural gas.  Accidents and leaks of this toxic 
mixture have polluted rivers, streams and drinking water supplies across the United States. Fracking is currently exempt from federal 
water and environmental protection regulations, and the rapid expansion of this new form of drilling is causing widespread environmental 
degradation.29Although many government and fossil fuel industry sources consider natural gas a “clean” energy option, increasing evidence 

is showing that methane is leaking at at least twice the rate reported 
by the fracking industry.30 !is process is also associated with a rise in 
earthquakes near fracking operations: “Scientists from the( US Geological 
Survey(recently released a study saying the six-fold increase in earthquakes 
felt in Colorado, Oklahoma and Arkansas since the inception of drilling in 
the areas was ‘almost certainly manmade.’”31 Los Angeles is not immune 
from the immediate dangers of fracking; in 2011, the Inglewood Oil Field 
in Culver City settled with residents a&er a toxic release of fumes forced 
citizens from their homes "ve years earlier. Given the link between fracking 
and earthquakes, the fact that the Inglewood site sits atop the Newport-
Inglewood fault line, capable of a 7.4 magnitude earthquake, is downright 
chilling. As of October 2020, Culver City passed a resolution to slow drilling 
over the next "ve years.32
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OIL

The worst man made disaster in U.S. history 
came from the pursuit of oil. !e BP 
Deepwater Horizon spill of 2010 is just one 

example of dozens of devastating outcomes of oil 
production. Lesser known is the phenomenon of tar 
sands, which are a combination of clay, sand, water, 
and bitumen (a heavy black half solid, half liquid oil). 
Tar sands can be mined and processed to extract the 
oil-rich bitumen, which is then re$ned into oil. !e 
bitumen in tar sands cannot be pumped from the 
ground in its natural state; instead tar sand deposits 
are mined, usually using strip mining or open pit 
techniques, or the oil is extracted by underground 
heating. To produce one barrel of oil from surface 
mining, up to two tonnes of tar sands must be moved 
depending on the location, two to $ve barrels of 
water used and an estimated 35 kg of carbon dioxide 
are emitted. 33%  “Tar sands-derived fuels cause 17% 
more greenhouse gas emissions than conventionally 
sourced-fuels over their full life-cycle from 
extraction through burning”34 !e only large-scale 
producer of oil from tar sands, Canada, supplies the 
U.S. with approximately 20% of our crude oil, much 
of which comes from tar sand re$ning.35 Utah has 
tar sand reserves capable of producing an estimated 
180 million barrels of oil36 Oil production from tar 
sands has been called “the most destructive  project 
on earth.”37

Hydraulic Fracturing

Deep Water Horizon Oil Spill

Deep Water Horizon Oil Spill Canadian Tar Sands
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Action Items
What the City of Santa Monica is Doing:
Reducing Emissions and Adapting to Climate Change
The challenge of climate change is not new, and addressing it has long been a priority 
for our community. For 25 years, Santa Monica’s Sustainable City Plan has guided 
programs and policies that enhance our resources, prevent harm to the natural 
environment and human health, and improve the social and economic well-being 
of the community for the sake of current and future generations. Emission-reducing 
programs and policies have also been included in various plans and initiatives 
across the City, including the Urban Forest Master Plan, Bike Action Plan, Water Self 
:\ɉJPLUJ`�7SHU��,=�(J[PVU�7SHU��ALYV�>HZ[L�:[YH[LNPJ�7SHU�HUK�[OL�3HUK�<ZL�HUK�
*PYJ\SH[PVU�,SLTLU[�VM�[OL�.LULYHS�7SHU��,HYS`�HJ[PVU�PZ�YLX\PYLK�[V�H]VPK�ZPNUPÄJHU[�
cost and social and environmental risks to our community.

The Plan provides a roadmap to advance the goals across programmatic and 
departmental lines. In many cases, the actions described also require new community 
and regional partnerships to develop and test new strategies that will build on Santa 
Monica’s leadership role in sustainability and innovation. These key actions identify 
what can be accomplished within the next decade to continue progress toward the 
goal of achieving carbon neutrality by 2050 or sooner. 
:;(;,�7630*0,:�����VM�[V[HS�YLK\J[PVUZ�
� 9LUL^HISL�7VY[MVSPV�:[HUKHYK�
� 3V^�*HYIVU�-\LS�:[HUKHYK�
� )\PSKPUN�,ULYN`�:[HUKHYKZ�
A,96�5,;�*(9)65�)<03+05.:�����VM�[V[HS�YLK\J[PVUZ
� (JOPL]L������YLUL^HISL�NYPK�LSLJ[YPJP[`�
� 0UZ[HSS�����4>�VM�SVJHS�ZVSHY�LULYN`�
� 9LK\JL�MVZZPS�M\LS�\ZL�����PU�L_PZ[PUN�I\PSKPUNZ�
� +PZJV\YHNL�MVZZPS�M\LSZ�PU�UL^�I\PSKPUNZ�
A,96�>(:;,����VM�[V[HS�YLK\J[PVUZ�
� +P]LY[� ���VM�TH[LYPHSZ�MYVT�SHUKÄSSZ�
:<:;(05()3,�46)030;@�����VM�[V[HS�YLK\J[PVUZ�
� *VU]LY[�����VM�SVJHS�[YPWZ�[V�MVV[��IPRL��ZJVV[LY��ZRH[LIVHYK�
� *VU]LY[�����VM�JVTT\[LY�[YPWZ�[V�[YHUZP[�
� *VU]LY[�����VM�]LOPJSLZ�[V�LSLJ[YPJ�VY�aLYV�LTPZZPVU

The Plan lays out a framework for enhancing Santa Monica’s resilience to climate 
JOHUNL�[OYV\NO�MV\Y�ZLJ[VYZ��;OL�7SHU�PKLU[PÄLZ�HYLHZ�PU�SVJHS�NV]LYUTLU[��JVTT\UP[`�
building and support to augment by including climate change considerations and 
adaptation measures. 

 *304(;,�9,(+@�*644<50;@*304(;,�9,(+@�*644<50;@
� 0UJYLHZL�JVTT\UP[`�YLZPSPLUJL�[V�JSPTH[L�JOHUNL�
� 7YV[LJ[�]\SULYHISL�NYV\WZ� MYVT� PTWHJ[Z� 0U[LNYH[L�JSPTH[L�JOHUNL� PTWHJ[Z�
PU[V�*P[`�WSHUUPUN��VWLYH[PVUZ��PUMYHZ[Y\J[\YL�WYVQLJ[Z�

*P[`�VM�:HU[H�4VUPJH���*SPTH[L�(J[PVU�7SHU�������



energy | 43

Action Items
DO YOU EVER…

 � WALK OUT OF A ROOM AND LEAVE THE LIGHTS ON?
 � USE INCANDESCENT LIGHT BULBS?
 � BUY APPLIANCES REGARDLESS OF THEIR ENERGY EFFICIENCY?
 �  TURN ON THE HEAT INSTEAD OF PUTTING ON A SWEATER?
 �  LEAVE YOUR COMPUTER OR OTHER APPLIANCES ON WHEN YOU LEAVE THE HOUSE?

NOW YOU CAN…

R� 1.   REPLACE YOUR INCANDESCENT BULBS WITH MORE ENERGY 
EFFICIENT LEDS.
Lighting accounts for about 12% of home electricity use. By installing Light Emitting 
Diodes (LEDs), your home will consume less energy, emit less carbon dioxide, and 
reduce mercury emissions.  You will also save money on your monthly energy bill. 

 � LEDs use 80% less energy and last 25 longer 
 � LEDs Use 3-13 watts to replace a 75-100 watt incandescent bulb.38

 � LED’s Last upwards of 50,000 hours. That’s 8 hours a day for ten years!39

0U�������[OL�*P[`�VM�:HU[H�4VUPJH�YL[YVÄ[[LK�V]LY�������Z[YLL[SPNO[Z�^P[O�3,+�SPNO[Z��
The project saves an annual 755,000 kWh and $38,000 in utility costs.40

Download the free mobile phone app Light bulb Finder to get information on 
switching from conventional light bulbs to energy-saving equivalents with the right 
Ä[��Z[`SL�HUK�SPNO[�X\HSP[`!�SPNO[I\SIÄUKLY�UL[�

R� 2.  INCREASE THE ENERGY EFFICIENCY OF YOUR APPLIANCES.
“Every step you take to reduce electricity use in your home has up to three times the 
impact that you might imagine For every unit of electricity that you use in your home, 
as many as three units of primary energy are consumed by the power system.”41

R��<WNYHKL�[V�UL �̂�TVYL�LULYN`�LɉJPLU[�HWWSPHUJLZ�
 �  When purchasing a new appliance, look for the Energy Star label to make 

[OL�TVZ[�LULYN`�LɉJPLU[�JOVPJL��

Rebates available through SCE, SoCalGas and SoCalWaterSmart

R��Lower the temperature setting on your water heater.
 �  Turn down your water heater down to 120°F degrees. For every 10° 

reduction, you save from 3-5% on energy costs. This also slows mineral 
buildup and corrosion in your water heater and pipes, helping your water 
OLH[LY�SHZ[�SVUNLY�HUK�VWLYH[L�H[�P[Z�TH_PT\T�LɉJPLUJ �̀

INSTRUCTIONS FOR CLEANING 
UP A BROKEN CFL:
When handled correctly, the very 
small amount of mercury contained in 
CFL bulbs poses little risk.  However, 
if a CFL breaks in your home you 
should follow these steps carefully to 
TPUPTPaL�YPZRZ�[V�`V\�HUK�`V\Y�MHTPS`!
1.   Have people and pets leave the 

room, and avoid the breakage 
area on the way out.

2.   Open a window or door to the 
outdoors and leave the room for 
5-10 minutes.

�����:O\[� Vќ� [OL� JLU[YHS� MVYJLK�HPY�
heating/air conditioning system, if 
you have one.

4.   DO NOT VACUUM!  Carefully 
scoop up glass fragments and 
WV^KLY� \ZPUN� Z[Pќ� WHWLY� VY�
cardboard and place debris and 
paper/cardboard in a glass jar 
with a metal lid. If a glass jar is not 
available, use a sealable plastic 
IHN�� �56;,!� :PUJL� H� WSHZ[PJ�
bag will not prevent the mercury 
vapor from escaping, remove the 
plastic bag(s) from the home after 
cleanup.)

5.   Use sticky tape, such as duct 
tape, to pick up any remaining 
small glass fragments and 
powder. Place the used tape in 
the glass jar or plastic bag.

6.   Wipe the area clean with damp 
paper towels or disposable wet 
wipes. Place the towels in the 
glass jar or plastic bag.

7.  Wash your hands. 
8.   Keep the forced-air heating/air 

JVUKP[PVUPUN� Vќ� HUK� JVU[PU\L�
to air out the room for several 

 COASTAL FLOODING PREPAREDNESS COASTAL FLOODING PREPAREDNESS 
� ,UOHUJL�UH[\YHS�Z`Z[LTZ�[V�WYL]LU[�KHTHNL�MYVT�JVHZ[HS�ÅVVKPUN�0UJYLHZL�YLZPSPLUJL�VM�W\ISPJ�HUK�WYP]H[L�HZZL[Z�PU�JVHZ[HS�ÅVVK�
zone 

 LOW CARBON FOOD & ECOSYSTEMSLOW CARBON FOOD & ECOSYSTEMS
� 0UJYLHZL�ZLSM�YLSPHUJL�[OYV\NO�SVJHS�MVVK�WYVK\J[PVU�
� 9LK\JL�VY� ZLX\LZ[LY� JHYIVU�LTPZZPVUZ� MYVT� MVVK�WYVK\J[PVU�� JVUZ\TW[PVU��^HZ[L�HUK� SHUKZJHWL�THUHNLTLU[� HUK�UH[\YHS�
processes

 WATER SELF-SUFFICIENCY WATER SELF-SUFFICIENCY
� (JOPL]L�^H[LY�ZLSM�Z\ɉJPLUJ`�I`�����
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R��Adjust your refrigerator temperature, and perform regular maintenance.
 � @�V\Y� YLMYPNLYH[VY� M\UJ[PVUZ� TVZ[� LɉJPLU[S`� IL[^LLU� ���� [V� ���-��

^OPSL� [OL� MYLLaLY�^VYRZ� ILZ[� H[� ��� [V� ��-��2LLWPUN� [OLT�JVVSLY�
[OHU�[OPZ�\UULJLZZHYPS`�YHPZLZ�`V\Y�LULYN`�IPSSZ�

 � �*SLHU�[OL�YLMYPNLYH[VY�JVPSZ�VU�P[Z�IHJR�VY�IV[[VT�MYVU[��+PY[`�JVPSZ�
THRL� `V\Y� MYPKNL� ^VYR� OHYKLY� [OHU� ULJLZZHY �̀� THRPUN� P[� TVYL�
L_WLUZP]L� [V� Y\U�HUK�ZOVY[LUPUN� P[Z� SPMLZWHU��*OLJR�HUK�]HJ\\T�
[OLT�H[�SLHZ[�[^PJL�H�`LHY��HUK�THRL�Z\YL�HPYÅV^�YLHJOLZ�[OL�JVPSZ�
\UVIZ[Y\J[LK�� (� �¹� NHW� H[� [OL� [VW� VY� ZPKL� VM� [OL� YLMYPNLYH[VY� PZ�
Z\ɉJPLU[�ZWHJL�

 � �*OLJR�YLMYPNLYH[VY�MVY�SLHRZ��*SVZL�[OL�KVVY�VU�[OL�TPKKSL�VM�H�JYPZW�
KVSSHY�IPSS��HUK�[OLU�ZSV^S`�W\SS�[OL�IPSS�V\[��;OLYL�ZOV\SK�IL�H�ZSPNO[�
MYPJ[PVU�HUK�H�ZX\LHR`�ZV\UK��0M�[OLYLÃZ�UV�YLZPZ[HUJL��[OL�KVVY�TH`�
ULLK�HKQ\Z[PUN�VY�[OL�ZLHS�TH`�ULLK�YLWSHJPUN�

 � 9LMYPNLYH[VYZ�VSKLY� [OHU����`LHYZ�ZOV\SK�IL� YLWSHJLK��-VY� YLIH[L�
info visit ^^ �̂ZJL�JVT��-YPKNL�YLJ`JSPUN�PZ�HSZV�H]HPSHISL�[OYV\NO�
:*,��-VY�YLMYPNLYH[VY�WPJR�\W�]PZP[�^^ �̂ZJL�JVT�WPJR\W

 � -PUK�V\[�OV^�T\JO�`V\Y�VSK�YLMYPNLYH[VY�VM�MYLLaLY�JVZ[Z�[V�VWLYH[L�
HUK�OV^�T\JO�`V\�JHU�ZH]L�I`�ÅPWWPUN�P[�[V�,ULYN`�:[HY��

����������-VY�TVYL�PUMVYTH[PVU�]PZP[!�^^ �̂LULYN`Z[HY�NV]�ÅPW`V\YMYPKNL
 � +VU»[�\ZL�H��UK�YLMYPNLYH[VY�PU�`V\Y�NHYHNL
 � 2LLW�̀ V\Y�MYLLaLY�̂ LSS�Z[VJRLK��(�ÄSSLK�MYLLaLY�JVVSZ�TVYL�LɉJPLU[S �̀

;V�ÄUK�V\[�OV^�T\JO�̀ V\Y�VSK�YLMYPNLYH[VY�PZ�JVZ[PUN�̀ V\��]PZP[�LULYN`Z[HY�
NV]�PUKL_�JMT&M\ZLHJ[PVU$YLMYPN�JHSJ\SH[VY�� >OLU� LU[LYPUN� [OL� TVKLS�
U\TILY�`V\�TH`�ULLK�[V�KYVW�VɈ�[OL�SHZ[�ML^�SL[[LYZ�VY�U\TILYZ�\U[PS�
[OL�JHSJ\SH[VY�ÄUKZ�H�TH[JO��@V\�JHU�HSZV�\ZL�[OL�HNL��ZPaL��HUK�[`WL�VM�
YLMYPNLYH[VY�PM�`V\�JHU»[�ÄUK�[OL�TVKLS�U\TILY�

R��<ZL�`V\Y�KPZO^HZOLY��^HZOPUN�THJOPUL��HUK�KY`LY�^PZLS �̀
 � �>HZOPUN�H�M\SS�SVHK�VM�KPZOLZ�PU�[OL�KPZO^HZOLY�HJ[\HSS`�\ZLZ�SLZZ�

^H[LY� HUK�LULYN`� [OHU�^HZOPUN� [OLT� PU� [OL� ZPUR��<ZL� [OL� ZOVY[�
J`JSL�[V�JSLHU�[OL�KPZOLZ�PU�H�KPZO^HZOLY��;\YU�VɈ�[OL�KPZO^HZOLY�
ILMVYL�[OL�KY`PUN�J`JSL��VWLU�[OL�KVVY�HUK�SL[�[OL�KPZOLZ�HPY�KY`�
naturally for extra energy savings.

 � �)`�\ZPUN�JVSK�^H[LY� [V�^HZO�`V\Y�JSV[OPUN��`V\�JHU�ZH]L�HIV\[�
 ���VM�[OL�LULYN`�JVUZ\TLK�HZ�JVTWHYLK�[V�OV[�̂ H[LY�̂ HZOPUN��� 
7S\Z��`V\Y�JSV[OLZ�^PSS�SHZ[�SVUNLY�

 � �3PUL�KY`�P[LTZ�^OLUL]LY�WVZZPISL��@V\�JHU�ZH]L�����HUK������SIZ�
VM�*6��MYVT�LU[LYPUN�[OL�H[TVZWOLYL�I`� SPUL�KY`PUN�`V\�JSV[OLZ�
Q\Z[� ZP_�TVU[OZ�V\[�VM� [OL�`LHY��;OH[� PZ� LX\HS� [V� [OL�^VYR�VM����
trees.���;OL�ZH]PUNZ�KV\ISL�PM�`V\�KV�P[�`LHY�YV\UK��

 � �*SLHU� [OL� SPU[� ÄS[LY� ILMVYL� LHJO� SVHK��
0M� SPU[� PZ�HSSV^LK�[V�JVSSLJ[��KY`PUN� [PTL�
HUK�LULYN`�JVUZ\TW[PVU�PUJYLHZL��+Y`�
M\SS�SH\UKY`�SVHKZ��I\[�IL�JHYLM\S�UV[�[V�
V]LYSVHK� [OL�KY`LY��6]LYKY`PUN�JSV[OLZ�
^HZ[LZ� LULYN`� HUK� ZL[Z� ^YPURSLZ��
)`� KY`PUN� JVU[PU\V\ZS`� ^OLU� KVPUN�
SH\UKY �̀� `V\�^HZ[L� SLZZ�LULYN`�I`�UV[�
HSSV^PUN�[OL�KY`LY�[V�JVVS�

 � �-PUHSS �̀�KY`LY�IHSSZ�HYL�H�ZPTWSL�Z[LW�[V�
OLSW�KY`�JSV[OLZ�MHZ[LY�HUK�YLK\JL�ULLK�
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for fabric softener, which can have chemicals like phthalates and formaldehyde.

R� 3.  PAY ATTENTION TO HEATING AND COOLING IN YOUR HOME.

R��*SLHU�`V\Y�OLH[LY�HUK�HPY�JVUKP[PVULY�ÄS[LYZ�[OYV\NOV\[�[OL�`LHY�
 � �*OLJR�`V\Y�OLH[LY�VY�HPY�JVUKP[PVULY�ÄS[LYZ�L]LY`�TVU[O�HUK�JSLHU�VY�YLWSHJL�[OLT�H[�SLHZ[�L]LY`�ML^�TVU[OZ��,ULYN`�SVZZ�

HUK�LULYN`�JVZ[Z�JHU�IL�K\L�[V�JSVNNLK�ÄS[LYZ�RLLWPUN�[OL�HPY�MYVT�JPYJ\SH[PUN�MYLLS �̀�

R��Monitor your thermostat.  
 � �:L[�[OL�M\YUHJL�[OLYTVZ[H[�H[����KLNYLLZ�VY�SV^LY�PU�̂ PU[LY��HUK�RLLW�[OL�HPY�JVUKP[PVULY�[OLYTVZ[H[�H[����KLNYLLZ�VY�OPNOLY�

PU�Z\TTLY��=PZP[�[OL�:\WWVY[�;VVSZ�[V�ÄUK�V\[�[OL�R>O�\ZLK�I`�HSS�`V\Y�OV\ZLOVSK�HWWSPHUJLZ��PUJS\KPUN�[OL�HPY�JVUKP[PVULY�

R��7HY[PJPWH[L�PU�:*,»Z�:\TTLY�+PZJV\U[�7SHU
 � >OLU�`V\�WHY[PJPWH[L�PU�[OL�:\TTLY�+PZJV\U[�7SHU��`V\�ZH]L�I`�]VS\U[HYPS`�HSSV^PUN�:*,�[V�ZO\[�KV^U�`V\Y�(�*�MVY�\W�[V�
��OV\YZ�H�KH`�K\YPUN�¸LULYN`�L]LU[Z¹�WLYPVKZ�VM��OPNO�LSLJ[YPJP[`�KLTHUK��VY�LTLYNLUJPLZ��:*,�Z\WWS`�HUK�PUZ[HSS�H�KL]PJL�
VU�`V\Y�OVTL�VY�JLU[YHS�(�*�\UP[�[V�YLTV[LS`�ZO\[�P[�VɈ�K\YPUN�LULYN`�L]LU[Z��@V\�JHU�JOVVZL�`V\Y�SL]LS�VM�WHY[PJPWH[PVU�
from 4 options
-VY�TVYL�PUMVYTH[PVU�]PZP[!�ZJL�JVT�HUK�[`WL�º:\TTLY�+PZJV\U[�7SHU»�PU[V�[OL�ZLHYJO�IHY�

R��<ZL�^PUKV^�[YLH[TLU[Z�[V�YLN\SH[L�[OL�[LTWLYH[\YL�PU�`V\Y�OVTL�VY�VɉJL��
 � �+\YPUN�[OL�^PU[LY��HSSV^�Z\USPNO[�[OYV\NO�HSS�`V\Y�ZV\[O�HUK�^LZ[�MHJPUN�^PUKV^Z�[V�^HYT�[OL�YVVTZ��0U�[OL�Z\TTLY��RLLW�

shades and curtains drawn to keep the heat of the sun out.

R��<ZL�H�MHU��;OL�\ZL�VM�H�OV\ZLOVSK�MHU�JHU�¸[HRL�[OL�LKNL�VɈ¹�HU�V]LYS`�^HYT�OVTL�HUK�RLLW�`V\�MYVT�Y\UUPUN�[OL�JVZ[S`�
JVTWYLZZVY�TV[VY�VM�[OL�HPY�JVUKP[PVULY��>OLU�`V\�SLH]L�[OL�OV\ZL��VWLU�[OL�^PUKV^�HUK�SL[�PU�MYLZO�HPY�PUZ[LHK�VM�[\YUPUN�VU�
`V\Y�(*�

R��<ZL�LSLJ[YPJ�ZWHJL�OLH[LYZ�ZWHYPUNS �̀�PM�H[�HSS��,SLJ[YPJP[`�\ZLZ�\W�[V�[OYLL�[PTLZ�[OL�ZV\YJL�LULYN`�H[�H�WV^LY�WSHU[�V]LY�[OL�LULYN`�
VM�UH[\YHS�NHZ�\ZLK�H[�H�OVTL�MVY�OLH[PUN�W\YWVZLZ���̹

R��;\YU�VɈ�[OL�WPSV[�SPNO[�VU�^HSS�M\YUHJLZ�K\YPUN�^HYTLY�TVU[OZ��OH]L�[OL�NHZ�JVTWHU`�KV�P[�MVY�MYLL��

R� 4.   MAKE YOUR HOME MORE ENERGY EFFICIENT THROUGH RETROFITS. 

R��-PUK�V\[�^OH[�PUJLU[P]LZ�`V\Y�Z[H[L�VɈLYZ�MVY�YLUL^HISL�LULYN`�HUK�LɉJPLUJ`�I`�]PZP[PUN�^^ �̂KZPYL\ZH�VYN��,ULYN`�<WNYHKL�
*HSPMVYUPH�VɈLYZ�OVTLV^ULYZ�YLIH[LZ�HUK�PUJLU[P]LZ�MVY�OVTL�LULYN`�PTWYV]LTLU[Z��THKL�I`�WHY[PJPWH[PUN�JVU[YHJ[VYZ��

7YVWLY[`�(ZZLZZLK�*SLHU�,ULYN`��7(*,��JHU�OLSW�`V\�ÄUHUJL�[OV\ZHUKZ�VM�LULYN`�HUK�^H[LY�LɉJPLUJ`�WYVK\J[Z�^P[O�UV�TVUL`�
KV^U��;OPZ�ÄUHUJPUN�ZVS\[PVU�PZ�OLSWPUN�SV^LY�\[PSP[`�IPSSZ��YLK\JL�JHYIVU�LTPZZPVUZ�HUK�JYLH[L�UL^�QVIZ�L]LY�KH`�-VY�H�SPZ[�VM�7(*,�
WYV]PKLYZ��WSLHZL�]PZP[�^^ �̂Z\Z[HPUHISLZT�VYN�LULYN`

R��;HRL�[OL�MVSSV^PUN�Z[LWZ�HYV\UK�`V\Y�OVTL!�
 � �(KK�PUZ\SH[PVU�[V�̂ HSSZ�HUK�H[[PJ��JH\SR�SLHRPUN�KVVYZ�HUK�̂ PUKV^Z��

VY�NV�[OL�UL_[�Z[LW�HUK�YLWSHJL�VSKLY�̂ PUKV^Z�̂ P[O�LULYN`�LɉJPLU[�
^PUKV^Z��@V\�JHU�HSZV�^YHW�`V\Y�^H[LY�OLH[LY�PU�HU�PUZ\SH[PUN�hot 
water heater blanket and your pipes with insulating pipe wrap. 
(J[PVUZ�[OH[�YLK\JL�\W�[V�����SIZ��VM�*6��HUU\HSS`�ZH]L�HIV\[����
PU�^H[LY�OLH[PUN�JVZ[Z�44�>(;;A6U��^H[[aVU�JVT��OHZ�L]LU�TVYL�
]HS\HISL� PUMVYTH[PVU�� [VVSZ�� HUK� N\PKHUJL� VU� OV^� [V� JVUZLY]L�
LULYN �̀�ZH]L�TVUL �̀�HUK�YLK\JL�`V\Y�JHYIVU�MVV[WYPU[��

R��;HRL� (K]HU[HNL� VM� 9LIH[LZ� [OYV\NO� :*,»Z� 8\HSP[`� 4HPU[LUHUJL�
7YVNYHT��84�!



46 | Sustainable Works WorksBook: Solutions

 � 4VYL�LɉJPLUJ`�TLHUZ�TVYL�ZH]PUNZ��3V^LY�`V\Y�LSLJ[YPJ�IPSS�I`�ZH]PUN�LULYN �̀�PTWYV]L�[OL�HPY�X\HSP[`�PU�`V\Y�OVTL��HUK�
THRL�Z\YL�`V\Y�(�*�PZ�PU�[VW�^VYRPUN�VYKLY�[OYV\NO�:V\[OLYU�*HSPMVYUPH�,KPZVU�Z�8\HSP[`�4HPU[LUHUJL�7YVNYHT��;OL`�VɈLY�
[^V�^H`Z�[V�ZH]L�^P[O�[OPZ�LULYN`�LɉJPLUJ`�WYVNYHT��
-VY�TVYL�PUMVYTH[PVU�]PZP[!�^^ �̂O]HJVW[PTPaH[PVU�JVT�WYVNYHTZ�X\HSP[`�THPU[LUHUJL
-VY�H�SPZ[�VM�JVU[YHJ[VYZ�PU�`V\Y�HYLH�]PZP[!�^^ �̂O]HJVW[PTPaH[PVU�JVT�JVU[YHJ[VYZ

R� 5.  CHANGE YOUR BEHAVIOR.

R��;\YU�VɈ�SPNO[Z�^OLU�`V\�SLH]L�YVVTZ��
 � �0U�HSTVZ[�HSS�JHZLZ�P[�PZ�ILZ[�[V�[\YU�VɈ�SPNO[Z�PM�SLH]PUN�H�YVVT�MVY�TVYL�[OHU�H�JV\WSL�TPU\[LZ��5V[�VUS`�̂ PSS�̀ V\�ZH]L�LULYN �̀�

`V\Y�SPNO[�I\SIZ�^PSS�SHZ[�SVUNLY�

R��7\[�VU�H�Z^LH[LY�PUZ[LHK�VM�[\YUPUN�\W�[OL�OLH[LY���
 � �;OL�JVTTVU�ZLUZL�TLHZ\YL�VM�HKKPUN�VY�Z\I[YHJ[PUN�SH`LYZ�[V�THPU[HPU�JVTMVY[�PZ�VM[LU�V]LYSVVRLK��HUK�OHZ�Z\IZ[HU[PHS�

LULYN`�ZH]PUNZ�

R��0U�NLULYHS��\UWS\N�\U\ZLK�HWWSPHUJLZ�HUK�TVIPSL�KL]PJLZ�HUK�\ZL�H�WV^LY�Z[YPW��
 � �:^P[JOPUN�VɈ�`V\Y�;=�HUK�V[OLY�OV\ZLOVSK�LSLJ[YVUPJZ�KVLZ�UV[�YLHSS`�Z[VW�

[OL� WV^LY� KYHPU�� P[� Q\Z[� WSHJLZ� [OL� KL]PJLZ� VU� Z[HUKI �̀� YLHK`� [V� ZWYPUN�
[V� SPML�� ;OL� HTV\U[� VM� LSLJ[YPJP[`� [OLZL� KL]PJLZ� KL]V\Y� ^OPSL� UHWWPUN�
PZ� Z[HNNLYPUN�� :[\KPLZ� OH]L� MV\UK�+=+�WSH`LYZ� KYH^�  ���VM� [OLPY� [V[HS�
WV^LY� \ZHNL�^OPSL� PUHJ[P]L�45� ;OL� MLKLYHS� NV]LYUTLU[� KVLZ� UV[� YLX\PYL�
THU\MHJ[\YLYZ�[V�SHILS�Z[HUKI`�WV^LY�\ZHNL�VU�[OLPY�HWWSPHUJLZ��I\[�[OLYL�
PZ�H�^LIZP[L� SPZ[PUN�KL]PJLZ�[OH[�KYH^�SLZZ�[OHU���^H[[�VM�Z[HUKI`�WV^LY�
Z[HUKI �̀SIS�NV]��

 � �7HY[PJPWH[L� PU� :*,»Z� ;PTL�6M�<ZL� 7SHU�;OYV\NO� [OPZ� WSHU� `V\� JHU� [HRL�
HK]HU[HNL�VM�SV^LY�YH[LZ�K\YPUN�JLY[HPU�[PTLZ�VY�KH`Z��*\YYLU[S`�[OLYL�HYL�
[OYLL�;PTL�6M�<ZL�7YVNYHTZ�[V�JOVVZL�MYVT��
-VY�TVYL�PUMVYTH[PVU�]PZP[!�ZJL�JVT�HUK�[`WL�º;PTL�6M�<ZL�9H[L�7SHUZ»�PU[V�
[OL�ZLHYJO�IHY�

R��:L[�`V\Y�JVTW\[LY�[V�H\[VTH[PJHSS`�NV�PU[V�ZSLLW�TVKL�^OLU�P[�PZU»[�PU�\ZL�
 � �;OPZ�YLK\JLZ�LULYN`�JVUZ\TW[PVU�I`�\W�[V����WLYJLU[��0M�L]LY`VUL�KPK�[OPZ��[OL�,7(�LZ[PTH[LZ��^L�JV\SK�ZH]L�LUV\NO�

LSLJ[YPJP[`�LHJO�`LHY�[V�WV^LY�=LYTVU[��5L^�/HTWZOPYL��HUK�4HPUL"�J\[�LSLJ[YPJ�IPSSZ�I`����IPSSPVU"�HUK�YLK\JL�JHYIVU�
KPV_PKL�LTPZZPVUZ�I`�[OL�LX\P]HSLU[�VM���TPSSPVU�JHYZ�46
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R� 6.   PURCHASE GREEN POWER CREDITS TO OFFSET CARBON-BASED POWER.

R�7\YJOHZPUN�YLUL^HISL�LULYN`�MVY�`V\�LSLJ[YPJP[`�ULLKZ�JHU�ZPNUPÄJHU[S`�YLK\JL�`V\Y�JHYIVU�
footprint.
In 2019, 29 cities and the counties of Los Angeles and Ventura made the switch to the Clean 
Power Alliance of Southern California (CPA) for their electricity needs. CPA buys and sells 
electricity from renewable energy sources, which is transmitted to customers through SCE’s 
transmission and distribution grid.
Customers can choose between three tiers of renewable and carbon-free energy:

 � YLLU�7V^LY�¶�ZV\YJLK�L_JS\ZP]LS`�MYVT�ZVSHY�HUK�^PUK�WV^LY�ZV\YJLZ.�����
 � ����*SLHU�7V^LY�¶�ZV\YJLK�MYVT�ZVSHY��^PUK�HUK�O`KYVLSLJ[YPJ�WV^LY�ZV\YJLZ
 � ����3LHU�7V^LY�¶�ZV\YJLK�MYVT�ZVSHY��^PUK�HUK�O`KYVLSLJ[YPJ�WV^LY�ZV\YJLZ

 � ;V�SLHYU�TVYL�HIV\[�*7(�HUK�`V\Y�VW[PVUZ��]PZP[�JSLHUWV^LYHSSPHUJL�VYN�

R� 7.  PLANT TREES TO PROVIDE SHADE AND COOLING.

R��<ZL�[YLLZ��H^UPUNZ��HUK�V]LYOHUNZ�[V�WYV]PKL�ZOHKL�HYV\UK�[OL�V\[ZPKL�VM�`V\Y�OVTL�
 � �;OPZ�PZ�LZWLJPHSS`�LɈLJ[P]L�VU�[OL�ZV\[O�HUK�^LZ[�ZPKLZ��^OLYL�[OL�Z\TTLY�OLH[�NHPU�PZ�NYLH[LZ[��>LSS�WSHJLK�KLJPK\V\Z�

[YLLZ�HUK�ZOY\IZ�PUJYLHZL�[OL�]HS\L�VM�`V\Y�OVTL��PTWYV]L�P[Z�HWWLHYHUJL��HUK�J\[�`V\Y�LULYN`�IPSSZ��7S\Z��[OL`�YLTV]L�
*6�� MYVT� [OL�H[TVZWOLYL��4HRL�Z\YL�`V\�NL[� [OL� YPNO[� [YLL� MVY� [OL� YPNO[�WSHJL��VUL� [OH[�^PSS�WYV]PKL�HKLX\H[L�ZOHKL�
^OPSL�UV[� PU[LYMLYPUN�^P[O�V]LYOLHK�^PYLZ�VY�\UKLYNYV\UK�WPWLZ��HUK�VUL� [OH[� PZ�HWWYVWYPH[L� MVY�`V\Y�^H[LYZOLK� �H� SV^�
THPU[LUHUJL��KYV\NO[�[VSLYHU[�UH[P]L�[YLL�PZ�ILZ[���0M�`V\�HYL�WSHUUPUN�[V�PUZ[HSS�H�ZVSHY�LULYN`�Z`Z[LT��JOVVZL�^PZLS`!�[VV�
[HSS�VM�H�[YLL�TH`�ZOHKL�[OL�WHULSZ�HUK�YLK\JL�P[Z�WYVK\J[PVU�LɉJPLUJ �̀�:OHKL�[YLLZ�VU�[OL�̂ LZ[�HUK�ZV\[O�ZPKLZ�VM�H�OV\ZL�
PU�H�OV[�WHY[�VM�*HSPMVYUPH�JHU�YLK\JL�H�OVTLV^ULY»Z�Z\TTLY[PTL�LSLJ[YPJ�IPSS�I`�HIV\[�����H�`LHY�47  For more information, 
JHSS�[OL�3(+>7�HUK�HZR�MVY�H�JVW`�VM�¸;OL�3VZ�(UNLSLZ�/VTL�;YLL�.\PKL�¹�

R� 8.  INSTALL AN ALTERNATIVE-TYPE WATER HEATER.
>O`�\WNYHKL�[V�H�UL^�^H[LY�OLH[LY&

 � �>H[LY�OLH[PUN�PZ�[OL�ZLJVUK�SHYNLZ[�LULYN`�L_WLUKP[\YL�PU�TVZ[�OV\ZLOVSKZ��
 � �6U�KLTHUK�^H[LY�OLH[LYZ�JHU�IL����¶����TVYL�LULYN`�LɉJPLU[� [OHU�JVU]LU[PVUHS�Z[VYHNL� [HUR�^H[LY�OLH[LYZ�,5,9.@�

:;(9��LZ[PTH[LZ�[OH[�H�[`WPJHS�MHTPS`�JHU�ZH]L������VY�TVYL�WLY�`LHY�^P[O�HU�,5,9.@�:;(9�X\HSPÄLK�[HURSLZZ�^H[LY�OLH[LY����
For information on water heater types, criteria for selection, a source list, reading list and related websites check out: http://energy.
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This house is in Golden, CO features a 
solar water heating system.

gov/energysaver/water-heating

Below is a short description of several options available to you. 

R��Tankless water heaters.
 � �;OLZL�^H[LY�OLH[LYZ�PUZ[HU[S`�OLH[�^H[LY�HZ�P[�ÅV^Z�[OYV\NO�[OL�KL]PJL��

and do not retain any water internally except for what is in the heat 
exchanger coil. These versions are not recommended for large families or 
high volume use sinks or showers.

R��Heat pump water heaters. 
 �  Heat pump water heater (HPWH) technology uses electricity to move heat from one place to another instead of generating 

OLH[�KPYLJ[S �̀�;V�\UKLYZ[HUK�[OL�JVUJLW[�VM�OLH[�W\TWZ�� PTHNPUL�H� YLMYPNLYH[VY�^VYRPUN� PU� YL]LYZL��>OPSL�H� YLMYPNLYH[VY�
YLTV]LZ�OLH[�MYVT�HU�LUJSVZLK�IV_�HUK�L_WLSZ�[OH[�OLH[�[V�[OL�Z\YYV\UKPUN�HPY��H�/7>/�[HRLZ�[OL�OLH[�MYVT�Z\YYV\UKPUN�
air and transfers it to water in an enclosed tank.

R��Gas condensing water heaters.
 � �;OLZL�OLH[LYZ�\[PSPaL�HU�LUOHUJLK�KLZPNU�[V�J\[�^H[LY�OLH[PUN�L_WLUZLZ�I`�HIV\[������^OPSL�HSZV�KLSP]LYPUN�Z\WLYPVY�

WLYMVYTHUJL��;OL`�HYL� ���LɉJPLU[��;OL`�^VYR�T\JO�SPRL�YLN\SHY�NHZ�^H[LY�OLH[LYZ!�H�SHYNL��PUZ\SH[LK�[HUR�VM�^H[LY�PZ�
heated by a gas burner. 

R��Solar water heaters. 
 � �:\UZOPUL� PZ� MYLL�� PTHNPUL�\ZPUN� P[� [V�OLH[�`V\Y�^H[LY��,5,9.@�:;(9�X\HSPÄLK�ZVSHY�^H[LY�OLH[LYZ�JHU�J\[�`V\Y�^H[LY�

heating bills in half and reduce your carbon footprint. 

R� 9.   BUY OR LEASE SOLAR PHOTOVOLTAIC (PV) PANELS FOR YOUR HOME.
““0.6 percent of America’s total land area or 1,948 square feet per person”  is all the land we’d need to power all of US on solar 
power.45

R��0M�PU�:HU[H�4VUPJH��JOLJR�V\[�[OL�*P[`�WYVNYHT�JHSSLK�:VSHY�:HU[H�4VUPJH�ZVSHYZHU[HTVUPJH�VYN��;OLYL�`V\�^PSS�SLHYU�HIV\[�[OL�
available State rebates and the Federal tax incentives.

 � :V\[OLYU�*HSPMVYUPH�,KPZVU�PUJLU[P]LZ�VU�^LI�ZP[L�*HSPMVYUPH�ZVSHY�0UP[PH[P]L�O[[WZ!��^^ �̂ZJL�JVT�NVZVSHY
 � 7(*,�ÄUHUJPUN�PZ�H]HPSHISL�MVY�ZVSHY�

R� 10. GET ACTIVE!
“Citizens and their governments hold tremendous power to change our patterns of consumption and support sustainable ways of 
\ZPUN�LULYN`�YLZV\YJLZ¯)`�LUJV\YHNPUN�LULYN`�LɉJPLUJ`�HUK�JSLHU��YLUL^HISL�VY�LɉJPLU[�LULYN`�Z\WWS`�Z[YH[LNPLZ��JVTT\UP[PLZ�
MVZ[LY� SVJHS� ZLSM�YLSPHUJL� HUK� LJVUVTPJ� KP]LYZPÄJH[PVU�� � ;OPZ� PZ� UV[� ZJPLUJL� ÄJ[PVU� ¶� [OLZL� HYL� ¸VɈ�[OL�ZOLSM¹� [LJOUVSVNPLZ� HUK�
techniques that are available today.  All that is required is public and political will.”46 

R��=VS\U[LLY�VWWVY[\UP[PLZ!
 � *VHSP[PVU�MVY�*SLHU�(PY
 � *SLHU�(PY�5V^
 � *SPTH[L�(J[PVU�:HU[H�4VUPJH
 � �.YPK� (S[LYUH[P]LZ� ¶� ILJVTL� WHY[� VM� H� ]VS\U[LLY� [LHT� [OH[�

PUZ[HSSZ�H�WOV[V]VS[HPJ�Z`Z[LT�PU�H�SV^�PUJVTL�YLZPKLUJL�
 � Sustainable Works
 � Solar Santa Monica 

R��Write to a local institution or your favorite business and ask them to 
consider solar photovoltaic for their building.
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R��Encourage your city or state to purchase green energy – Santa Monica 
^HZ�[OL�ÄYZ[�JP[`�PU�[OL�UH[PVU�[V�KV�[OPZ"�[LSS�V[OLYZ�[V�MVSSV^�[OLPY�SLHK�

R��7HY[PJPWH[L�PU�[OL�MVSSV^PUN�[OLTH[PJ�L]LU[Z!�
 � ,HY[O�+H`�¶�(WYPS���UK
 � ,HY[O�/V\Y���>VYSK^PKL��HUU\HSS`�[V^HYKZ�[OL�LUK�VM�4HYJO
 � 5H[PVUHS�(YIVY�+H`�¶�3HZ[�-YPKH`�PU�(WYPS�
 � 5H[PVUHS�,ULYN`�(^HYLULZZ�4VU[O�¶�6J[VILY
 � :\TTLY�:VSZ[PJL�¶�SVUNLZ[�KH`�VM�[OL�`LHY��SLH]L�[OH[�SPNO[�VɈ��
 � ALYV�,TPZZPZVUZ�+H`���:LW[LTILY���Z[

R��([[LUK�:HU[H�4VUPJH»Z�(S[*HY�HUK�(S[)\PSK�,_WVZP[PVUZ�

R��*VUZPKLY�H�.YLLU�1VI��VY�ÄUK�^H`Z�[V�THRL�`V\Y�J\YYLU[�QVI�TVYL�Z\Z[HPUHISL�
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ENERGY EFFICIENCY

 �  Energy Conservation Representative – Inspects homes of utility customers to 
identify conditions that cause energy waste and suggests actions to reduce waste.  
A HS diploma or GED is a minimum education requirement.  As more standards are 
adopted the demand for Energy Conservation Reps will greatly increase.  Salaries 
range from $20 -$32 an hour.

 �  ,ULYN`�,ɉJPLUJ`�-PUHUJL�4HUHNLY�¶�7YVQLJ[�THUHNLTLU[�YVSL�PU�LULYN`�LɉJPLUJ`�
projects and policies, also conducts relevant market analysis and research.  Employers 
will look for a Bachelor’s degree in Accounting, Finance or Business Administration.  
Areas of recommended college course work include Economics, Environmental 
Studies, Public Policy, Finance and Accounting.  There is huge potential for growth 
HZ�[OL�LULYN`�LɉJPLUJ`�ZLJ[VY�L_WHUKZ���,Z[PTH[LK�ZHSHY`�PZ�� ������`LHY�

 � Climate Action Planner - Conduct analysis on greenhouse gas emission sources, 
develop cross-cutting policies, plans and projects to reduce ghg, engage the public 
to educate and encourage low-carbon lifestyles

RENEWABLE ENERGY
Solar Power and Photovoltaic (PV) Systems

 �  Solar Installer – The demand for solar energy is increasing, fast. Consequently, 
[OLYL� PZ� HU� PUÅ\_� VM� QVI� VWWVY[\UP[PLZ� [V�TV\U[� HUK� LSLJ[YPJHSS`�^PYL� ZVSHY� WHULSZ�
MVY�IV[O�YLZPKLU[PHS�HUK�JVTTLYJPHS�\ZL��,_JLSSLU[�JHUKPKH[LZ�PUJS\KL�[OVZL�^P[O�H�
IHJRNYV\UK�PU�[OL�WS\TIPUN��LSLJ[YPJ�HUK�JVUZ[Y\J[PVU�ÄLSKZ�HUK�HU�PU[LYLZ[�PU�ZVSHY�
energy.  An Associate’s Degree, Trade School or Apprenticeship is desired.

 �  Solar Energy Engineer�¶�7LYMVYT�ZP[L�ZWLJPÄJ�LUNPULLYPUN�HUHS`ZPZ�HUK�L]HS\H[PVU�
VM�LULYN`�LɉJPLUJ`�HUK�ZVSHY�WYVQLJ[Z�PU]VS]PUN�YLZPKLU[PHS��JVTTLYJPHS�HUK�PUK\Z[YPHS�
customers by utilizing building simulation software. Minimum education requirement 
PZ� H� )HJOLSVY»Z� +LNYLL� PU� ,UNPULLYPUN�� � *LY[PÄJH[PVU� HZ� H� 7YVMLZZPVUHS� ,UNPULLY��
,UNPULLY�PU�[YHPUPUN�HUK�VY�*LY[PÄLK�,ULYN`�4HUHNLY�PZ�KLZPYLK���0U�������*HSPMVYUPH�
YHURLK��Z[�PU�[OL�JV\U[Y`�PU�PUZ[HSSLK�ZVSHY�JHWHJP[ �̀��(�ZHSHY`�VM�HIV\[�� ������`LHY�
JHU�IL�L_WLJ[LK�

 ¾ �=PZP[�ÄUKZVSHY�JVT�[V�ÄUK�PUMVYTH[PVU�VU�HUK�[V�JVU[HJ[�LTWSV`LYZ�PU�[OL�ZVSHY�
ÄLSK�

Wind Power
 �  >PUK� -HYT� ;LJOUPJPHU� ¶�>PUK� LULYN`� [LJOUVSVN`� PZ� H� S\JYH[P]LS`� LTLYNPUN� ÄLSK�

with many opportunities for positions operating and maintaining wind farms and 
wind related facilities. Predominantly, wind farm technicians implement operating 
WYVJLK\YLZ� HUK� JVUK\J[� VWLYH[PVUHS� K\[PLZ�� LUZ\YPUN� WLYMVYTHUJL� LɉJPLUJ`� HUK�
compliance with all legal regulatory requirements. You’ll need an Associate’s degree 
PU�LUNPULLYPUN�VY�YLSH[LK�ZJPLUJL�WS\Z���[V���`LHYZ»�L_WLYPLUJL�PU�WV^LY�VWLYH[PVU��
[YHUZTPZZPVU��VY�Z\IZ[H[PVU�LSLJ[YPJHS�Z`Z[LTZ��WYLMLYHIS`�ZWLJPÄJ�[V�^PUK�LULYN �̀�

 �  >PUK�9LZV\YJL�(UHS`Z[ – This type of job will have you outside making site visits 
to determine terrain, roughness, and obstructions for potential wind farms.  You’ll 
produce and analyze meteorological data, conduct modeling studies, estimate wind 
WYVQLJ[�V\[W\[��HUK�WYVK\JL�ÄUHS�SH`V\[Z�\ZPUN�ZVM[^HYL�

Employers want to see a minimum of a bachelor’s degree in physical science, 
atmospheric sciences, engineering, or physics.  Some employers may require a 
master’s degree.

 ¾  Visit windturbinetechnicians.com for more information on pursuing a career in 
wind technology. 

GREEN JOBS – ENERGY
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Hydro-Electric Power
 �  Hydro-Electric Component Machinist – Make precision metal or plastic parts, 

use computer numerically controlled machine tools and set up and operate all 
of the basic machine tools for hydro-electric power generation.  Completion of 
Trade school or apprenticeship is a minimum requirement with recommended 
college course work in metal working, drafting, Math and computer courses.  
The Economic Development Department projects 3,500 new machinist jobs on 
California by 2016.  Salaries range from $12 -$21 an hour.

 �  Hydro-Electric Electrical Engineer – Responsible for design, development and 
testing of all aspects of electrical components and equipment of hydro-electric 
power generation facilities.  A bachelor’s degree in electrical engineering is 
YLX\PYLK���-P]L�`LHYZ�VM�QVI�L_WLYPLUJL�PZ�ULLKLK���1VIZ�PU�[OPZ�ÄLSK�JHU�IL�MV\UK�
PU� WYP]H[L� ÄYTZ�� NV]LYUTLU[�� WV^LY� WSHU[Z� HUK� WV^LY� MHJPSP[PLZ�� ;OLYL� PZ� NYLH[�
WV[LU[PHS� MVY� QVI�NYV^[O� PU� [OPZ�ÄLSK�� �@V\�JHU�L_WLJ[� [V�LHYU�HIV\[�� ������VY�
more/year.

 ¾ Visit hydro.org/ for more information on hydro-electric power and jobs.

Geothermal Power
 �  .LV[OLYTHS� 7SHU[� ,ɉJPLUJ`� 6WLYH[VY – Responsible for maintaining and 
TVUP[VYPUN�WSHU[�LX\PWTLU[� MVY�LɉJPLU[�HUK�ZHML�WSHU[�VWLYH[PVUZ�HUK�WSHUUPUN�
and handling all hazardous materials and wastes in a safe and environmentally 
friendly manner.  HS Diploma or GED is a minimum requirement as well as Hazmat 
JLY[PÄJH[PVU���(Z�LɉJPLUJ`�ILJVTLZ�H�JVUJLYU�VM�TVYL�HUK�TVYL�I\ZPULZZLZ�[OPZ�
position will see tremendous growth. Salaries can be expected to range from $26 
to $30/hr.

 �  .LV[OLYTHS�6WLYH[PVUZ�,UNPULLY – Collects and processes information on well-
ÄLSK�HUK�WSHU[�WLYMVYTHUJL��KPHNUVZLZ�^LSS�WYVISLTZ�HUK�KLZPNUZ�WYVJLK\YLZ�[V�
Ä_�[OLT���,TWSV`LYZ�̂ PSS�SVVR�MVY�H�IHJOLSVY»Z�KLNYLL�VY�OPNOLY�PU�LUNPULLYPUN���(YLHZ�
of recommended college course work include Resource/Petroleum Engineering 
and computer programming.  The Geothermal industry is expected to have higher 
NYV^[O�YH[L�[OHU�ZVTL�V[OLY�YLUL^HISL�WV^LY�ZLJ[VYZ���@V\�JHU�L_WLJ[�[V�LHYU�
$70,000 to $80,000/year.

 ¾ Visit geo-energy.org/ for more information on geothermal energy and jobs.

Biomass Power
 �  Biomass Collection, Separation and Sorting – Collects, hauls, sorts and 

processes biomass waste for distribution to biomass facilities.  A HS Diploma or 
GED is required as well as a commercial driver’s license.  Recommended College 
course work includes Resource/Engineering and computer programming. The 
Economic Development Department projects 1,000 new materials collection jobs 
I`��������@V\�JHU�L_WLJ[�[V�LHYU�IL[^LLU�� �HUK������OY�

 �  Bioenergy Process Engineer - Aspiring engineers should look into a career in 
Biomass technology upon completion of their master’s degree in engineering and 
professional license. Bioenergy Engineers will be crucial to the development of 
crop residues into composites for alternative fuel. Due to abundant funding, there 
are many opportunities for careers in bioenergy.

 ¾  The National Association of Wheat Growers (NAWG) and the National Corn 
Growers Association (NCGA) provide ingresses toward a career in bioenergy.

 ¾  Visit wheatworld.org or ncga.com for more information. 
 ¾ For more information on Biomass power visit usabiomass.org/.

Additional Green Jobs related to Energy

 �  Climate Change Adaptation and Climate Studies
 ¾ Climatologist
 ¾  Greenhouse Gas Emissions Permitting 

Consultant

 � Carbon Markets Trading
 ¾ Carbon Emissions Specialist
 ¾ Economist

REFERENCES
Green Careers – Choosing Work for a Sustainable Future by Jim Cassio & Alice Rush
Green Jobs: A Guide to Eco-Friendly Employment  by Llewellyn, Hendrix, Golden. ISBN-10: 1-59869-872-9 
.YLH[�1VIZ�MVY�,U]PYVUTLU[HS�:[\KPLZ�4HQVYZ�I`�1\SPL�+L.HSHU��)Y`VU�4PKKSLRH\Ɉ��0:)5� ���������� �����
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SUPPORT TOOLS
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Top 10 Energy Guzzlers

#1  Evaporative Cooler
#2  Freezer
#3  Refrigerator
#4  Dishwasher
#5  Electric Stove

#6  Flat Screen TV
#7  Portable Heater
#8  Clothes Dryer
#9  Central Air Conditioner
#10 Pool Pump
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NOTES
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Renewable Energies: Pros and Cons

PROS CONS
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GLOSSARY OF KEY TERMS
AnthropogenicAnthropogenic::  Caused or produced by humans.

Carbon DioxideCarbon Dioxide is a greenhouse gas that contributes to global 
warming CO2. A colorless, odorless, non-toxic, noncombustible 
gas that is slightly more than 1.5 times as dense as air; becomes 
a solid (dry ice) below –78.5ºC. It is present in the atmosphere 
as a result of the decay of organic material and the respiration of 
living organisms, and it represents about 0.033% of the air. Carbon 
dioxide is produced by the burning of wood, coal, coke, oil, natural 
gas, or other fuels containing carbon, by the action of an acid on a 
carbonate mineral, or naturally from springs and wells.

Compact Fluorescent Light (CFL) Bulb BasicsCompact Fluorescent Light (CFL) Bulb Basics::  a compact 
Å\VYLZJLU[�SPNO[�I\SI�PZ�H�ZTHSS�KPHTL[LY�Å\VYLZJLU[�SHTW��MVSKLK�
for compactness. A round adapter allows it to screw into common 
electrical sockets, making it an ideal replacement for incandescent 
bulbs. The adapter is actually a ballast which starts the lamp and 
maintains its operation. Therefore the lamp and ballast are two 
JVTWVULU[Z�VM�[OL�JVTWHJ[�Å\VYLZJLU[�Z`Z[LT��;OLYL�HYL�ZL]LYHS�
YLHZVUZ�MVY�\ZPUN�JVTWHJ[�Å\VYLZJLU[�SHTWZ!

 � �,ULYN`�:H]PUNZ���)`�\ZPUN�H�JVTWHJ[�Å\VYLZJLU[�SHTW��`V\�
can save 75 percent of the energy that standard incandescent 
I\SIZ� YLX\PYL�� (� ��� [V� ���^H[[� JVTWHJ[� Å\VYLZJLU[�
system can supply the same amount of light as a 60-watt 
incandescent lamp.

 �  Quality of Light - The quality of light produced by a compact 
Å\VYLZJLU[�PZ�JVTWHYHISL�[V�[OH[�VM�[OL�PUJHUKLZJLU[�SHTW���
0[� YHUNLZ� MYVT� JVVS�^OP[L� [V�^HYT�� (UK� [OLYL� PZ� UV� ÅPJRLY�
or hum - the annoying characteristics that are generally 
HZZVJPH[LK�^P[O�Å\VYLZJLU[�SHTWZ�

 �  Lifetime - The lamps last nine to thirteen times longer than 
standard incandescent bulbs.

 � �(WWSPJH[PVUZ� �� *VTWHJ[� Å\VYLZJLU[Z� JHU� YLWSHJL� [OL� [^V�
common types of incandescent lamps: the pear-shaped 
I\SI� HUK� [OL� ÅVVK� SHTW�� =HYPV\Z� ^H[[HNLZ� HYL� H]HPSHISL��
comparable in light output to 25, 40, 60, 75 and 100-watt 
incandescent bulbs.

 � �*VZ[���(�JVTWHJ[�Å\VYLZJLU[�Z`Z[LT�\Z\HSS`�JVZ[Z�IL[^LLU�
$10 and $28, depending on the large range of features. (See 
[OL�¸:WLJPÄJH[PVUZ¹�ZLJ[PVU�ILSV �̂��;OL�YLSH[P]LS`�OPNO�PUP[PHS�
cost is recovered after only one year of operation (when used 
8 hours every day), and further savings are achieved over its 
lifetime. (NESIP)

,ɉJPLUJ`,ɉJPLUJ` is the capacity to produce desired results with a 
minimum expenditure of energy, time and resources. (Warwick)

ENERGY STAR® labelsENERGY STAR® labels:: ENERGY STAR is the symbol on 
HWWSPHUJLZ� PUKPJH[PUN� LULYN`� LɉJPLUJ �̀� ,5,9.@� :;(9� SHILSLK�
products use less energy than other products, may save you 
money on utility bills, and help protect the environment. Look 
for the ENERGY STAR label on household appliances, home 
LSLJ[YVUPJZ��HUK�VɉJL�LX\PWTLU[��OLH[PUN�HUK�JVVSPUN�LX\PWTLU[��
^PUKV^Z�� YLZPKLU[PHS� SPNO[� Ä_[\YLZ�� HUK� V[OLY� WYVK\J[Z�� ,5,9.@�
STAR products are made by many major manufacturers and are 
widely available.

Fossil FuelsFossil Fuels are incompletely oxidized, decayed animal and 
]LNL[HISL�TH[LYPHSZ��ZWLJPÄJHSS`�JVHS��WLH[��SPNUP[L��WL[YVSL\T�HUK�
natural gas.

-\LS�,ɉJPLU[-\LS�,ɉJPLU[  is the use of fuel with minimal waste or emissions.

Green PowerGreen Power see renewable energy

.YLLUOV\ZL� ,ɈLJ[.YLLUOV\ZL� ,ɈLJ[:: The rise in temperature that the Earth 
experiences because certain gases in the atmosphere (water 
vapor, carbon dioxide, nitrous oxide and methane, among others) 
trap energy from the sun.  Without these gases, heat would 
escape back into space and Earth’s average temperature would 
IL� HIV\[� ��� KLNYLLZ� JVSKLY�� � ;OL� NYLLUOV\ZL� LɈLJ[� PZ� H� NVVK�
thing and necessary to support life on earth, however, the increase 
of greenhouse gases in the atmosphere due to human activity is 
causing Earth to become too warm and is threatening life on the 
planet

Hot Water Heater BlanketHot Water Heater Blanket a water heater blanket is made of 
insulation contained in sheet plastic so that it can be attached to 
the water heater. Blankets are rated based on their ‘R’ value just 
like other insulation. A blanket with R-11 is recommended. Almost 
all heaters have at least some minimal level of insulation to help 
keep the heat inside the tank. Newer models, especially those built 
in the last ten years, have more insulation than older models. 

/`KYH\SPJ� -YHJ[\YPUN/`KYH\SPJ� -YHJ[\YPUN:: This process, also known as ‘fracking’ is 
a means of natural gas extraction employed in deep natural gas 
well drilling. Once a well is drilled, millions of gallons of water, sand 
and chemicals are injected, under high pressure, into a well. The 
WYLZZ\YL�MYHJ[\YLZ�[OL�SH`LYZ�VM�LHY[O�HUK�YVJR�HUK�VWLUZ�ÄZZ\YLZ�
[OH[� LUHISL� UH[\YHS� NHZ� [V� ÅV^�TVYL� MYLLS`� V\[� VM� [OL�^LSS�� ;OPZ�
process can also create openings that allow the chemicals and 
natural gas to reach ground water supplies, causing it to become 
contaminated and highly toxic to people.

/`KYVLSLJ[YPJ/`KYVLSLJ[YPJ is the generating of electricity by conversion of the 
energy of running water. It is the principal source of electric power 
MVY�TVYL�[OHU����JV\U[YPLZ��HUK�WYV]PKLZ�HIV\[�H�ÄM[O�VM�[OL�̂ VYSK»Z�
electricity. According to the 1990 U.S. Geological Survey, the United 
States converted 3,290,000 gallons of water into 299,000 kilowatts 
per hour each day. Over 1000 hydroelectric plants provide the 
United States with 15% of the nation’s electric generating capacity. 
The largest facilities are located in Washington, Oregon, California, 
5L^�@VYR�HUK�;LUULZZLL��;OL�7HJPÄJ�5VY[O^LZ[�HSVUL�WYVK\JLZ�
142,000 kilowatts per hour of the nation’s 299,000 kilowatts per 
hour.

InsulationInsulation  (for hot water pipes) is any material that restricts heat 
ÅV �̂�7PWL�PUZ\SH[PVU�JVTLZ�PU�KPɈLYLU[�MVYTZ!�JSVZLK�JLSS�ÅL_PISL�
MVHT�[\ILZ��9���[V�9���"�YPNPK�MVHT��9���"�HUK�ÄILYNSHZZ�IH[[Z���9���
to R-3).

A great deal of energy and water is wasted while waiting for the hot 
water to reach the tap. Insulating your hot water pipes will reduce 
OLH[�SVZZLZ�HZ�[OL�OV[�^H[LY�ÅV^Z�[V�`V\Y�MH\JL[��HUK�P[�^PSS�YLK\JL�
standby losses when the tap is turned on more than once within 
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insulated. 

If your home meets any of the following criteria, it is a good 
candidate for pipe insulation: you use water frequently throughout 
the day; the water pipe runs are long; or the pipes pass through an 
\UPUZ\SH[LK�JYH^S�ZWHJL�VY�IHZLTLU[��,_JLW[�MVY�[OL�ÄYZ[�ML^�MLL[�
of cold water pipe at the top of the water heater, it is only necessary 
to wrap hot water pipes. 

KWh-Kilowatt HourKWh-Kilowatt Hour a unit of energy equal to the work done by a 
power of 1000 watts in one hour.

Mountain Top Removal MiningMountain Top Removal Mining:: The process of using explosives 
to blast away the tops of mountains to get to the thin layers of coal 
inside them.  This process permanently destroys the ecosystem 
and habitat on the mountain tops. It can also threaten ecosystems 
and waterways in the mountain valleys because the excess rock 
and soil from the mountain is pushed down into the valleys below.

6JLHU�(JPKPÄJH[PVU!6JLHU�(JPKPÄJH[PVU! The name give to ongoing decrease in the 
pH of the Earth’s oceans, caused by the uptake of carbon dioxide 
(CO2) from the atmosphere.

7VZP[P]L� -LLKIHJR� 3VVW!7VZP[P]L� -LLKIHJR� 3VVW! (� JOHPU� VM� JH\ZL� HUK� LɈLJ[�^OLYL� H�
]HYPHISL�VM�H�Z`Z[LT�OHZ�H�MLLKIHJR�SVVW�PUÅ\LUJPUN�P[Z�V^U�YH[L�
of change.

Renewable EnergyRenewable Energy is energy that is replaced rapidly by natural 
processes (e.g. solar energy, hydrothermal energy, geothermal 
energy and wind energy).

  ��  Solar Energy-Photovoltaic (PV) Cells Solar Energy-Photovoltaic (PV) Cells work by converting the 
sun’s light directly into electricity without creating pollution.  
Most PV solar cells are made of specially treated silicon 
that harnesses energy from sunlight.  According to PG&E 
“Solar calculators, clocks, garden lights, billboard lights, 
remote sensors, communications systems and buildings use 
solar panels of PV cells to generate power.  Energy can be 
stored in batteries to provide a constant source of power, 
even during prolonged cloudy weather and at night.” PV cells 
are perfectly suited for rooftop electricity generation for the 
following reasons:
Small and modular, PV cells can be ‘right-sized’ to meet 
ZWLJPÄJ�ULLKZ�

Flexible in application, PV cells are suitable for use in a 
wide range of locations and situations.

Clean, silent and with no moving parts, PV cells are the 
least intrusive energy production technology.

High-tech and popular, PV projects are an excellent way to 
connect with others in your community. (EDF Newsletter, 
vol. XXVIII, no. 2, April 1997)

  ��  Passive Solar Energy Systems Passive Solar Energy Systems use the building itself to collect 
and store solar heat.  Large windows act as solar collectors 
HUK�[OPJR�^HSSZ�VY�ÅVVYZ�Z[VYL�ZVTL�VM�[OL�OLH[�MVY�SH[LY�\ZL���
Sun spaces that collect solar energy for the main living area 
are one of the most popular passive systems. (US Dept. of 
Energy)

;HY� :HUKZ!;HY� :HUKZ! Also referred to as oil sands or bituminous sands, 

are a type of unconvential petroleum deposit. The oil sands are 
loose sand or partially consolidated sandstone containing naturally 
occurring mixtures of sand, clay, and water, saturated with a dense 
and extremely viscous form of petroleum technically referred to as 
bitumen.
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