Let Us Entertain You

QUESTLINE CREATIVE SHOWCASE



Please enjoy a sampling of the various types of
creative work being produced by Questline.

If you have any questions or would like more
information, please contact your account manager.

Thank you!

questline.com






People check their mobile
phones up to 150x a day.

Source: kpcb.com
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72% of consumers say that email is their v
preferred way of communicating with

companies.
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Source: marketingsherpa.com
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Entergy - PaperFREE

questline.com

For easy and convenient billing, sign up for online payments.

=y 2 3 8
ey
—

= Entergy

THE POWER OF PEOPLE®
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Shrink the stack.
Protect the planet.

Go PaperFREE »

Americans use tons of paper each year. Reduce your
impact on the environment by choosing paperless
billing. PaperFREE makes paying your monthly bill
online convenient and secure.
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Receive an email when your bill is posted.

) View previous bills from the past 24 months.

Reduce your yearly paper usage.

Go PaperFREE »

Just how much paper do we use?
Keep scrolling to find out.




Be rwady when & storm his. o 85

Koep tabs on outages onioe

Outage safety ino you need 1o know

Folom, Ike and watch for the latest cutage updaies g

Stay ahead of storms
with a prep plan.

Here are a few storm prep tips 10 help you stay safe during severe
weather and get prepared for possible power outages.

Make sure
cellphones
are completely
charged

But those are just some of the things you can do to get ready
for wild weather.

Get all storm prep tips >

When energy’s a lifesaver
Outages and medical equipment

Read all of our planning suggestions >

‘Connact with us on Facebook, Twitter and YouTube — now
‘and whon a sior sirkas. W'l bo sharing information you nead
10 Know: You can aiso call us at 800-227-9187.

Avata Uttities
411 E. Monsion Ave. Spokane, WA

Outages can happen.
Online tools can help.
Storms might cause power outages. With our outage map and moblle

outage reporting, you can track any service interruptions. We'll help
you keep current on all restoration efforts.

Outage reporting | Visit our online outage map >
ta

online or
call 800-227-9187
to let us know the.

If power has been restored to your area, but you are still out, please
contact us immediately.

Track and report outages >

Watch the weather!

Our power play:
How we get your lights back on

Watch how we restore power
after a storm >

Corinoct with us on Eacebook, Twitter and YouTabe — now.
f NP =D | andwhen a siom sirikos. Wel be shaving informagon you neod
10 know. You can iso call Us at 800-227-9187.

Aviata Uit
1411 E. Micsion Avs. Spokace, WA
waxmz

Avista - Storm Prep Series

questline.com

Play it safe when the
power’s out.

Severe storms are already dangerous, and a power outage only
complicates things. Do you know what you should do during an
outage?

Take safety by storm: 6 outage tips

2. Tumn off the 3. Unplug your
appliances electronic
that were on equipment.
before the

power went

4. Stay away
from downed generator
power lines. only for
Never touch them! the specific
appliances.

Keep it outsido
10 avoid fumes.

Want more outage safety info?
Explore all safety resources >

DIY power restoratiof

Watch video >

Connect with s on Facebook. Twitter and YouTube — now.
£ W ~®  wnd when o stom sikes. W bo sharing ormatio you need
1o know. You can aso call us at 800-227-8187.

Sharing up a storm

When severe weather strikes and power goes out, we share all the
news and safety tips you need to know. And we'll do our best to
answer your questions right away.

Connect with us now on Facebook and Twitter.

Here’s what you can expect from us
during stormy weather:

f Complete restoration reports, resources and photos >

Avista Utilities

As more thunder/lightning storms are forecasted for tomorrow, here is
a link to some things you can do to prepare for a power outage:
http:/ 2 aspx

Uke - Corment 0802

Avista Uties 04ssisieon - A 5
Power has been restored to 99% of
customers after this latest storm. We are
working to get everyone on by 5pm today.

mlonnmmnm...‘ ALY + Aug 3
Avista crews working to restore power today. This pole was snapped
noar Indian Trail Rd and Comanche Dr. #KXLY

40“1“0 Report onlino or call B00-227-9187 0 lot s kncw.
Reporting e power's out. We'l get 1o work as soon as possible.




Powor outages aro possible. But we're foody

Hore's up-to-date res

AlwisTa

Storm Update -

i rostocion ¢

AlwisTa

Thank you for your patence.

AwisTa

Storm Update

Severe storms are rolling in.
Stay safe, be ready.

As the weather takes a turn for the worse, you could experience
power outages. Avista is ready and waiting to start repairing any
outages as soon as it's safe for crews to do so.

Outage reporting | Keep tabs with our outage map >

Want more storm and outage tips and toois?

Explore outage resources >

‘Connect with us on Facebook and Twittar for important storm
f N W@ and outage news. Wo'k be sharing information you need to know.
You can aiso cofl us at 800-227-9187.

411 €. Miasion Ave. Spokame, WA
ows2
Uneubscribe

Restoration 101:

What you need to know

Severe weather has caused damage and outages in your area.
Avista is on it! Crews are working as fast as they can to get your
lights back on. If you're in an area with extensive damage, plan for

your power to be out for X or more days. But for many areas, it is
expected that power will be restored sooner.

Restoration rundown

See how we restore power after
astorm.

Watch our quick video >

Learn about our 5-step restoration
process.

Ik through each step >

Find out what areas have outages
and view estimated restoration times.

Use our outage map >

As always, we're here to help you stay safe before, during, and after
any storm.

Explore outage resources >

Pitch in to got the power

[

Leamn more >

Connoct with us 00 Facebook snd Twites for important storm

#nd outage news. WoTl be sharing information you need to know.
You can also cal us at 800-227-9187.

Avista - Storm Update Series

questline.com

Ready, set, restore!
Efforts are underway.

We're working hard to restore power lo everyone affected by the
recent storm. Crews are out in these areas: area, area, area, and
area. Check online for the latest estimated restoration time updates.

Get estimated restoration time >

Other restoration resources

See how we restore power after
a storm.

Wich ot quick video >
Learn about our 5-step restoration
process.

‘Walk through each step >

Find out what areas have outages
and view estimated restoration times.

Use our outage map >

Thank you for your patience as we work to get your power back on.
Our crews are moving as quickly as they can.

Stay safe during every storm. We've got safety tips and tools to help.

Explore outage resources >

Connect with s on Facabook and Twitier for importart stom
f W W& and outage naws. Wo'l bo sharing information you need to knaw.
You can aiso call us ot 800-227-9167.

Restoration wrap-up:
Power’s back!

We're happy to report that restoration is complete! Thank you for your
patience during this process. And, of course, thank you for being an
Avista customer.

We want your feedback.
How did we handle your power
restoration? Email us your thoughts,
comments or suggestions at

askav stai

utilities.com.

For all things outages and restoration, we've got the information and
tips you need.

Explore outa OUrces >

Connect wih us on Facebook and Twier for important storm
f N =@ and outage news. We'l bo sharing information you nood to know.
You can aiso cal us at 800-227-9187.







nationalgrid

HERE WITH YOU. HERE FOR YOU.

You’ve got a higher calling.
We’ll work on a lower energy bill.

Find out how one phone call to us can help you
cut down energy costs.

nationalgrid

40 Sylvan Road, Waltham, MA, 02451-0000

It’s your mission to serve.
It’s ours to help you do it for less.
The process is seamless and the results are real.

Call NUMBER to learn more and begin
your energy efficiency upgrades.

Honor the Earth.
Many houses of worship
support environmental
stewardship. Reducing your
energy use will help protect
our beautiful Earth.

Focus on your faith. Leave the heavy lifting to us.

Supporting your community and inspiring your congregation takes a lot of heart — and hours. That's why we're making it
smooth, simpie and speedy to complete gas and electric energy efficiency projects at your house of worship. We'll come to
your facility o identify energy-saving opportunities, walk you through our financial incentives and connect you with trusted

vendors to complets recommended projects.

Create a more peaceful gathering place.

How? By switching o energy-efficient lighting, adding ighting controls and improving heating, cooling and ventiation.

You'll realize benefits far beyond a smaller utility bill.

LED lighting

Compared to traditional bulb

HVAC

(LEDS) use 75 percent less energy and last 30-50 times longer. Add
lighting controls (like occupancy sensors) after switching to LEDs,
and you'll save even more energy!

"
em in parking
‘congregants saf

Thar
mangy

i long e, you'll spand

National Grid - Houses of Worship Tri-Fold Mailer

questline.com

fine-tuning your heating, ventilation and air conditioning
(HVAC) system can reduce your utility bills noticeably and benefit
your congregants significantly.

8

v air quality and venti
nd asthm

Together, we can make
your congregation
happier and healthier.
We're ready to take your questions
and get the ball rolling on your
energy efficiency enhancements.

Call us today at NUMBER
or visit ngrid.com/business




nationalgrid

INDUSTRIAL ENI EFFICH
Unwavering advancements lead to nalgrid
unprecedented achievements. o T nalgrig

Aaron Industries continues to make energy efficiency a priority — P hene For vou
and its products, processes and profits are all better for it.

algrid
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National Grid - Energy Efficiency Case Studies

questline.com

Energy Efficiency in Healthcare

Albany Medical Center

A picture of good health and energy efficiency
Providing superior patient care and student development
is Albany Medical Center's foremost priority - and
investing in energy efficiency s helping them achieve

it. As strong proponents of environmental stewardship,
Albany Medical Center eagerly partnered with National
Grid o identify energy-saving opportunities. They chose
to complete more than 27 projects, including upgrading
o light-emitting diodes (LED), adding lighting controls,
ing @ new chiller and instaling thermal blanket
insulation on mechanical room components. Their new
chiller delivered the biggest benefits by far, with lighting
upgrades producing shining results as wel. National Grid
provided the technical support and financial incentives
needed to make these upgrades a realty.

1500-ton centrifugal chiller enhances patient
comfort and reduces carbon dioxide emissions
Although Albany Medical Center kept their six origina
chillers wel maintained, four of those were more than
20 years oid at the time they decided to install a new
chiller. This energy-efficient chiier (with a larger rated
capacity than any of the original chillers) provides more
than energy savings and reduced maintenance costs;
it provides better patient comfort. That can result in an
overall more positive experience in the hospital and even
improved healng.

In addition to greater patient comfort, the new chiller
has heiped Albany Medical Center significantly reduce
carbon dioxide emissions. Sustainability continues to

be a priority, and this sharp emissions reduction heips
advance that effort, as well as attract the attention of eco-
conscious patients, medical professionals and patrons,

nationalgrid

HERE WITH YOU. HERE FOR YOU

(oo e |

Jve—<

conmectvinuson [ [0 & (@

Bring the benefits of energy efficiency to your healthcare facility. Call us at 800-787-1706,
email efficiency@nationalgrid.com or visit ngrid.com/business to get started.
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Escape the stress of winter.
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Only the dark

@ turn your garden grome
into a shadowy figure.

o arm gowr gordes gmme
15092 shatowy igere.

1 e o Dt Stk Liphtng.

Entergy - Outdoor Lighting Campaign

questline.com

™PAYMENT
OPTIONS




Trust Entergy with your Outdoor Security Lighting needs. View as Web Page

ey
s

Entergy ooBe

Only the dark

can turn your garden gnome

into a shadowy figure.

It's time for outdoor lighting »

v

The dark can play tricks on your mind and make you wonder what’s really out
there. Remove the doubt with Entergy Outdoor Security Lighting.

For a low monthly fee added to your bill, we provide:
* Safety and security for your home and family.
* Assistance from Entergy lighting experts.

* Worry-free installation, maintenance and bulb replacement.

Contact our lighting experts for a free evaluation.

Entergy - Outdoor Lighting Campaign

estline.com

Choose your outdoor light from us — we'll make the process worry free. View as Web Page

[
= Entergy. oaBge

Only the dark

can turn your neighhor’s cat

into a creature of the night.

It's time for outdoor lighting »

The dark can play tricks on your mind and make you wonder what’s really out
there. Remove the doubt with Entergy Outdoor Security Lighting.

For a low monthly fee added to your bill, we provide:
* Safety and security for your home and family.
* Assistance from Entergy lighting experts.

* Worry-free installation, maintenance and bulb replacement.

Contact our lighting experts for a free evaluation.




Infographics




Infographics are liked and
shared on social media 3x
more than any other content. I

Source: massplanner.com/10-types-of-visual-content-to-use-in-your-content-marketing/

questline.com




23 #PINSPIRED ENERGY-SAVING TIPS

Far creative crafts, delicious recipes or fabulous fashions, Pinterest is often the go-to source
for ideas and inspiration. And when It comes 1o energy-saving smarts, Pinterest is still th
place ta he! After browsing the boards, we gathered these fop tips to sharo with you

Set your ther
1068°F

For creative crafts, delicious recipes or fabulous fashions, Pinterest is often the go-to source

sumener o for ideas and inspiration. And when it comes to energy-saving smarts, Pinterest is still the
!' = . place to be! After browsing the boards, we gathered these top tips to share with you.

CaoA ke moats i (1w
miccowave ac toaster You'll save energy ant
preventa fire hazard.

Mave furmtire
ey froen we veots

Put lids on pots or pans
when you can - food will
cook more quickly.

enargy-athest
LED busllre.
it g

Cowwnor raplacy your furtioce and AC fhiers

Clor ol ot wter
o T teft s
you brush your teeth

Take shacter showers o du e dishes.

N

Darit (0 praveer oot less.

FOR MORE WAYS TO SAVE, CHECK OUT PGE.COM/TIPS.

PG&E - 23 #Pinspired Energy-Saving Tips

questline.com

Keep doors,
windows and
curtains closed
to keep heat in

or out.
Cook little meals in the
microwave or toaster oven.

Pack food tightly in the
freezer to prevent wasting

energy.
——
5 s"
——
- %
e
-

Move furniture
away from air vents.

Set your computer
to go into sleep
mode rather than
use a screen saver.

bulbs with energy-efficient
LED bulbs. They use more
than 75% less energy!

Set your thermostat
to 68°F in the winter
when you're home,
In the summer, keep
itat 75-78°F.

Clean the lint trap of your
dryer before every load.

You'll save energy and
prevent a fire hazard.

k3 Y




LIGHTING

101:

BRIGHTNESS

FOR MANY YEARS...

light bulbs were referred to by their wattage to express brightness.
) Ol I |

BEFORE

40W

Lighting 101

questline.com
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Get some sleep. Computers, printers and
copiers are often left on all day, but see little
use. You can save a lot of energy by using
low-power sleep mode settings.

Switch to laptops or tablets. When upgrading computers,
consider purchasing laptop or tablet models. Today's
laptops can perform most office-related tasks while
using significantly less energy.

A sleeping
computer uses
» upto 95 percent
less energy

BuyENERSYSTARY IERGYSTAN  mstad accapmsoy seasors.
e e

Share printers. Got a printer in each
office? You're wasting energy. Network
printers so that multiple employees
share them. This will save energy and

Saving Energy in the Office

questline.com




Clearing the air:
Your HVAC system and indoor air quality

Here are just some of the common contaminants

— that could be in your workplace air:

o2 ..

Bacteria . Pesticides a
& Viruses econdhand

Particulates Smoke

How do these little contam

Absenteeism

More short-term sick leave is taken when
indoor air quality is poor. Total workdays
lost to building-related health conditions
is roughly 10 days per year. And that can
lead to reduced productivity.

A breath of fresh air: How an HVAC upgrade can boost your bottom line

Could you have indoor air quality issues in your facility? Talk with us about upgrading your HVAC system!

We have incentives and tech support that can help make your upgrade easier.
Email energysavings@nationalgrid.com to get started.

Source: Loftness, Vivian, et al., BUILDING INVESTMENT DECISION SUPPORT (BIDS™). Carnegie Melion Univeraity Cantsr for Building Performance and Diagnostics

Outdoor LEDs: A bright choice

Energy-efficient outdoor LEDs can help your business shine

nationalgrid

HERE WITH YOU. HERE FOR YOU.

in more ways than one. Take a look at these 7 great benefits.

1. Money savings
When you use less energy,

National Grid - Clearing the Air / Outdoor LEDs

questline.com

2. Healthier environment
On top of reduced emissions from decreased energy consumption,
well-designed outdoor ighting minimizes light poliution.

. Groator reliability :
New ighting e 5. Modia attention

3. Improved safety

Bettor color quality and light

distribution provide greater visibiity

and clarity. Customers and

employees stay safer and security

cameras are more effective.

Show off your business with LEDs!
We can help you upgrade.

Call 1-800-787-1708, email
enorgysavings@nationalgrid.com
or visit ngrid.com/business.




ELECTRICAL HOME y
SAFETY IN THE i ELECTRICAL
WORKPLACE (=%  SAFETY -

5t to do inside

/ To keep your family safe, check out this list of what
SAFE WORK PRACTICES and outside your home

Reducing the risk of electrical accidents starts with safe workplace practices.

W] Ny

(s

Electrical Safety for the Workplace / for the Home

questline.com



When landscaping. cardinal direction matters. Figure out the
oriantation of your house and plant based cn what you need.

Refuge from the hot sun.

Leat-thadding trees planted on the south side of your
home can provide cooling shade in the summertime
0 aliow for the warmth of the sun in the v

Abreak from the wind.
) Dense, evergreen trees and bushes pianted on the
noeth and northwest side of your hame can help to
7o | rediuce the orce of e wind on your cutside wails snd

thus the amaount of outside air that enters your home.

Less water. Less maintenance. More comfort.

Shrubs and groundcover plants shade the ground around your home and reduce
heat buikdup on yor
greater benefits. I

ide walls. But landscaping with native plants offers

oo sway other insects that

may pose

Keep It safe.

(Check your surroundings when you're planning your
project. Look for any overhead lines. Don't plant trees
100 close to your home, whate thay could harm the

foundation. Also, call §11 bafore you dig to have
undarground utility lines marked. This wil help you
avokd damaging the ines and serious injuries

uwr“w Get local.

1 you nead more advice, talk to Komeone at your local
nursery about which trees, shrubs and other plants make

sense for your project

Looking to use less energy? Add trees.

Making your facility look more appealing on the outside by planting trees
and other native landscaping can also improve efficiency on the inside.

o Plan with safety in mind.
When planning your project, locate all utility lines above and below ground. Mature trees need
space above for branches and below for their large root structures. Call 811 to have underground
lines marked before you dig. It will help you avoid injury, service outages and costly repairs.

e Green roofs are cooler than you thoug
Rooftop gardens can really keep things cool. Multiple studies have found green roof surface
temperatures to be 30°F to 40°F lower than a typical black colored roof during the summer.*
That can have a big impact on cooling costs.

Made in the shade.

Find the walls that tend to get the most sun. These will typically be the south, east and west
sides of the building. By planting green leafy trees that will block the sun at its hottest, you
can keep the building cooler in the summer.

Cut down on harsh winds.

Dense evergreen trees and bushes planted on the north and northwest sides of your facility
can help to reduce the force of the wind on your walls and limit any air that may be leaking in.
They can also provide a buffer for employees heading to and from the parking lot.

Less water. Less maintenance. More efficiency.
Shrubs and groundcover plants protect the ground around your facility and reduce heat buildup
on your outside walls. But landscaping with native plants offers even greater benefits, like:
«Less watering. Native plants are accustomed to rainfall, humidity and weather of the region.
«No fertilizer. Again, these native plants are naturally capable of thriving in the local environment.
«No pesticides. Native plants tend to attract native insects that will help keep away other insects
that may pose a threat.

Get local.
Be sure to work with local experts on the trees, shrubs and native plants that will work best for
your landscaping needs.

Residential Landscaping / Business Landscaping

questline.com
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Blend yourself 200 smoothies. 10f10 >
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You want berries? Of course, you do. Bananas? Why not? How about
some kale? Ok, ok... We'll save that for one of the other 199.

What Can You Do With a kWh?

questline.com



Microwave Oven 10f5 >

One more reason to love chocolate. It helped create the microwave oven!
In 1945 Percy Spencer, an engineer at Raytheon Corporation was
working on a magnetron, a microwave tube that creates radiation. One
day, while standing near the device he realized that a candy bar in his
pocket had melted. Guessing that microwaves from the magnetron had
"cooked" the candy, he held popcorn near the device and sure enough, it
began to pop. Raytheon developed the technology, producing the first
"Radarange” in 1947. It was nearly 6 feet tall and weighed 750 pounds!

Accidental Inventions

questline.com




Photo Essays



Articles with images get
947% more total views.

@

Source: jeffbullas.com/2012/05/28/6-powerful-reasons-why-you-should-include-images-in-your-marketing-infographic/

questline.com




e 5 Things LEDs Can Do for You

Have you made the switch to high-efficiency LED bulbs? You may know that LEDs use up to 80 percent
less energy than standard incandescent bulbs, but are you aware of all the other benefits they bring to
the table? When you install LEDs in your home youlll..

Forget how to change a lightbulb.

High-quality LED bulbs last 25,000 hours or more. At an average of 5 hours a day, 365 days a year, they
can last for at least 14 years. You may find yourself having to look at the instructions on the package the
next time you need to change one out.

See your home in a whole new light.
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5 Things LEDs Can Do for You
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Strategies for Combustion Control

5 Strategies for Combustion Control

rs are designed to maximize combustion efficiency while minim

Buri g the release of emissions. A
Il run only

boiler y as es the proper to-fuel
mixture throughout th istment. The following
slideshow shows several strategies that optimize combustion while reducing NOx emissions

Burner Block
Included angle A

\ // Burner Throat
/ o
Heater \-\DJI
Refractory w &
o Port Circle

Flame Holder
Air

\Fuel Connection

Pilot Gas —_

Nozzle-Mix Gas Bumer

Low excess air firing reduces NOx formation by 1 to 15 percent by decreasing the amount of free oxygen
and nitrogen available. For every percentage point of reduction in flue gas oxygen level, NOx level is
generally reduced by 2 to 8 ppm. Low excess air, however, may prevent complete combustion and tends
to increase carbon monoxide and volatile organic compound emissions. Flame temperatures are usually
lower; flame length and stability can be negatively impacted

Technologies that result in low excess air include nozzle-mix (as opposed to pre-mix) type burners and
high-swirl burners. Nozzle-mix burners pipe the air and gas separately to the burner assembly to mix the
two at the burner head itself. Swirl burners use a firing head to produce high-velocity rotation of the
combustion air for improved mixing and flame stability. Swirl burners are available with turndown rates as
high as 12:1




Home Energy Audit

questline.com

1 wast
i wastir

My Home Energy Audit:

For about 5 years, I've heard about home energy audits. They always sounded great You can find out if
your home has enough insulation, if you have air leaks and even make sure you're appliances are
operating safely and efficiently

But up until two years ago, | was a renter. So...no audit

Still, for the last two years |'ve owned a home. A home built in the 1960s none-the-less and not had a
home energy audit Shame on me. But no more. This year was the year.

| was really excited for the audit. | couldn't wait to see all of the crazy tech in action. Honestly, | was
probably expecting more robots than | should have







Interactive content—such as apps
and quizzes—generates 2x more
conversions than passive content.

Source: meet.ioninteractive.com/best-practices

questline.com




Test your home energy knowledge.

What'’s Your Energy 1Q?

questline.com






Videos on landing pages
INCrease average page
conversion rates by 86%.

Source: balcomagency.com

questline.com




For more information or to request examples of our
video work, please contact your account manager.

Thank you!
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" FALL COLORS

The splash of colors on autumn leaves is one of the most
beautiful images in nature. It can also leave parents fumbling
for a response when children ask, "Why do leaves change color?"
You think it has something to do with shorter days and cooler
weather, but maybe you're not exactly sure.

So, why do leaves change their hue? Scientists have been
studying tl ssue for a long time and it seems that three factors
affect autumn colors: leaf pigments, length of night and weather.




How Do They Do That? Snowflakes

Winter weather may not be for everyone, but a pristine
snowy landscape sure can seem magical. A snowflake is
much more than just a frozen drop of water. It's a complex
structure that forms siowly in the clouds before making its
way o the ground. Leam a fitle of the science behind snow.
I heip you appreciate 1nat powdery paNOrBMa even more.

HOW DO THEY DO THAT?

SNOWFLAKES

A tiny crystal in the clouds
A snowfiake begins its joumey high in the Earth's atmosphere when a cold drop of water comes into contact with &
particle of dust or polien. The waler vapor surrounds the particle and forms an ice crystal—a process known as

Winter weather may not be for everyone, but a pristine snowy landscape sure can seem magical. A
snowflake is much more than just a frozen drop of water. It's a complex structure that forms slowly in
the clouds before making its way to the ground. Learn a little of the science behind snow. it'll help

crystalization. This tiny ice crystal is the building block from which the snowflake will form.

Six-sides to every snowflake you appreciate that powdery panorama even more.

Every snowflake has a hexagonai (six-sided) structure. Why? Because the shape of the snowfiake reflects the

shape of the ice crystal that forms iL. The molecules of water that form each tiny ice crystal naturally arrange % 2 % 0 9 0 e 0 N0 PO R e
themselves in & hexagonal patter, 50 that is the form the snowflake takes ® 8 8 8% 00 E B0 00 e

Falling into place
» e s = s e e e e we e .

The newly formed ice crystal is heavier than the surrounding air, 50 it begins 1o fad, As It makes its descent through
hurmid sir, more watst vapor freezes onto the crystal structure. This freezing process is far from random, The water @ e S0 8.0 6w emN

molecules in the vapor keep forming in the same hexagonal pattem, and the six-sided crystal continues 1o grow. e o e

One of a kind
While every snowflake is six-sided, that doesn't mean they'e all the
same. In fact, each snowfiake is unique. This is because individual

A snowflake begins its journey high in the
Earth's atmosphere when a cold drop of
water comes into contact with a particle
of dust or pollen.

snowflakes follow a different path o the ground and thus experience
different weather conditions along the way.

Snowflake shapes range from simple, flat structures to intricate
palterns with branches or arms, The lemperalure and humidity level
in which the snowflake forms determines its shape. A snowflake's
structure s not set in stone, however; slight changes in weather
conditions can give it a make over. As a snowflake swirts around in
the cloud, its pattem (and that of lts branches) can vary many times.

The water vapor surrounds the
particle and forms an ice aystal—a
process known as crystallization. This
tiny ice crystal is the building block
from which the snowflake will form.

Reaching the ground
As it exits the clouds, that snowflake is really stylin’, What are the chances of it actually hitting the ground? it all

Gepends on whether the temperature stays beiow freezing 3l the way down Every snowflake has a hexagonal (sixsided)
structure. Why? Because the shape of the
If the snowflake passes through @ thin warmer layer as falls, i could partially melt. Back in the cold air again it wi snowflake reflects the shape of the ice crystal

refreaze and and form a tiny ice pellet. This is knawn as sleet. If there is a thicker layer of warm ai, it cousd melt that forms it.

completely and tand on the cold ground as freezing rain.
% “ J The molecules of water that form

By now it should be crystal clear, That while stuff falling out of the sky on cold winter days s really cool, each tiny ice crystal naturally arrange
themselves in a hexagonal pattern, so
that is the form the snowflake takes.

Image source: U.S. National Oceanic and Atmospheric Administration
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HOW DO THEY DO THAT?

FIREWORKS

Fireworks have awed crowds for centuries.
Have you ever wondered how they create
those dazzling displays?

A SHOWER OF STARS

ACOLORFUL MIXTURE

THE SKY'S THE LIMIT

Fireworks have been around for more than 1,000 years, but with
recent innovations in pyrotechnics, the technology has really
taken off. New chemical compounds are capable of creating larger
color palettes. Advances in electronic ignition, fuse delay and
design have improved display choreography. Experts can direct
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The glow of firetlies Is a muth a part of summer
a5 baseball and barbecues, And those flashing
Jights sure can seem magical, 50, Now 9o firefiies

HOW DO THEY DO THAT? |
FIREFLY GLOW

The scentific
name for the
family of firefies
Is Lampyridae.

59 there you have it, At your next evening dinnee party, you can enfighten your guests
‘about the science behind the flashing light show in your beckysrd
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Making connections

The glow of fireflies is as much a part of summer
as baseball and barbecues. And those flashing
lights sure can seem magical. So, how do fireflies
create their signature glow and why do they do
it? As it turns out, it's really not all that magical,
but the product of complex chemical reactions.

The light stuff
Fireflies have a substance in their abdomen
known as luciferin. Whe 3 mbines

th oxyger d an e called

ferase, the resul | reaction

mar of

wildlife

Firefly lights flash on and off. Why cause

are trying to communi
other for mating purposes
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The cold light of night

chemistry!

o

Fireflies produce ‘cold’ light, meaning nearl




