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OYEARS &FORWARD

This book is a celebration of PAE's 50th Anniversary. It has been an amazing journey: from a small mechanical and electrical
engineering firm founded in 1967 in Portland, Oregon to a company with over 225 employees with 4 offices across the West Coast.
We would not be here without our clients and industry partners. Collaborating with you, we have pushed the boundaries of
sustainable design over the last 50 years to achieve some of the world's most high-performing buildings. Thank you for 50 years of

teamwork, challenges, laughs and innovation.

Twould also like to thank every PAE employee.
You are our not-so-secret sauce.

Together we have turned PAE into the industry-leading, creative, and fun firm it is today.

While looking back is important, looking forward is even more crucial. Over the next 50 years, the children reading this book will
become the designers, the leaders, the decision makers and the ones who inherit our beautiful planet. [ hope this book serves to
inspire and motivate kids (and kids at heart) to help solve the planet's energy and water challenges. If we all do our job well, our

planet will be powered by 100% renewable energy with clean water for all by the time PAE turns 100.

— Paul Schwer, PE
PRESIDENT OF PAE
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“But one day, from high on the mountain, the townspeople heard a grumble,
like a giant’s empty stomach. The grumble turned to a groan and though
they could seeit, hearit, and FEEL IT COMING. ..
there was nothing they could do. They watched the top of Mount Boonie
come sliding down the land like a sack of flour cut open.
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ps. Repairs were forever postponed. Years passed with the hope of clearing the
but shovels were small and food was short. Temporary fixes turned permanent. Folks
trim and gaunt. And, over time, the bustling town of Egansville turned flat, dull, and quiet.



However, (as there always is in a good story),
there was a group of friends.

CHAPTER 4

CHAPTER S

Gancho

CHAPTER 3

f%qﬂ/m

who loved exploring,
and clean shoes.

CHAPTER 2

Enna

who had so many
siblings she lost count
sometimes.

CHAPTER1

Freddy

who could fix anything.

Bugys

who (obviously)
loved insects.

who loved animals.

The town of
Egansville
needed help.
And who better
to save the day
than a bunch
of kids?



CHAPTER 1

Bugys



' Buggs never got a fancy insect collecting kit for her birthday. She couldn’t go
Buggs loved bugs. A | ggsnever g y g y ¢

; down to a corner store and grab the right vials and tubes. But- (as kids like her

hel th - lies, the fli th
£ric CRRRRC TR i i tho tliers and iy , tend to be) Buggs was resourceful. She saw potential. So, when she needed a

flappers, the teeny-tinies and the hairies, the leggy

. bug collecting apparatus, you can bet she’d find a way to make one. Her desk
and the winged.. she loved them all. = : s -
was covered in jars, bottles and baggies. She saw the possibilities in these

everyday objects and made them work for what she needed.

as the kind of kid‘wh

ully, and set it loose

’Ico make sure there we
arby. She kept a book
'he Insectopedia and

-



As she left her house that day, Buggs looked longingly at her collection of containers, wishing she
could wash them better. But the tiny trickle of water that dripped from the faucet in their kitchen
let Buggs know that her equipment would have to remain cloudy and dusty. And (just in case there
was any question) her mother’s voice sprang through the air:

“Don’t use too much water!”

A tiny, perfect moth (with wings like a e
whisper) fluttered out from behind her 7 2
front door as Buggs walked out. sy o
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As she Iollowed it
into the sky,
something
caught her eye,

s

In the soft morning sun, she saw a grassy cliff overlooking the town.
“What a great place to have an adventure,” she thought.



“My jacket is soaking wet!” Gaucho exclaimed.
“My shirt is, too,” murmured Buggs.

“This fog is drenching us!”

A beetle, strangely shiny, walked into Buggs’ view.
She slowly slid her magnitfying glass out from her
belt and leaned in to get a better look. The beetle
wasn't shiny naturally- there was a thin layer of
water trapped on its back. She watched, eyes wide
with wonder, as the beetle tipped its (extra long)

back legs up and the water slid into its mouth.




Time seemed to slow down, and you could almost hear
the gears in Buggs’ head turning. She suddenly gasped
out loud, and Gaucho popped up from behind a bush.

“Are you okay?” he asked quietly (always careful not to
scare away shy creatures).

“Gaucho! This beetle.. he.. his legs!
It's WATER! He has WATER!
The cliff.. Freddy!

We have to-it’'s WATER!!”

Buggs could barely get the words out as she clamored
to put her supplies away and pull Gaucho down the

road alongside her.

Now;, you haven’'t met Freddy yet, but when you do,
you'll understand why his name was on the tip of Buggs’
tongue. He can fix anything- make anything-

SOLVE anything.

beetle, and her wet shirt,
stood under the cliff and peered up,
y sketching, scheming, and mapping.




Once the weather dried up, they strapped their gear to their backs like camels and hiked
up the side of the hill. They spent days setting it up. But it wasn’t a quick fix- the first
version collapsed when the fog gathered. The second version wouldn't tip.

The third one,
however, worked
like a charm.




The fog gathered on the cliff.
The water catcher caught the water.

From down below, the lever was pulled, and the catcher tipped.

And, like magic, the water came rushing down into the cistern.

Townsfolk gasped with excitement.

Buggs and Freddy smiled.




CHAPTER 2
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nd like fun. Is it muddy out there?”

-0 Wf: A L N v perfectly clean) shoes.

:.d' o ey

IR ey
He has a prized possession: his shoes. He loved to keep them spotless. He love .- ¥ o
everything clean, actually. Sparklingly clean. Here, you see Choplin cleani & hi
Chuck Taylors, like he did every morning. He watched, with dismay, as ano o
full of nasty, stinky trash came down his road que flung' into the du :

-\%-




= p— not-enough-power for his projects (and for his noise-cancelling
) s . o headphones that helped him stay calm).
— e ulg = R
The light was too far away to seek that late in the night, but
Choplin had made up his mind. He’d find that house.




The next morning, he and Freddy set out (clean shoes and noise-cancelling headphones “So many questions, boys! First of all, my name is Allan. Now, let’s start with

and all) to find it. It wasn’t until the sun was high in the sky that they made it to the house, but your question,” he said, nodding at Choplin. “This place is my home.I don'’t

boy, was it a sight for sore eyes. The garden was lush with greenery. The house was clean. feel as comfortable in town, so I stay up here on the hill.

There was fruit on the trees. Happy doo-wop lilted from a radio. A slender gentleman in It’s easier to keep things my way here.”’
overalls was leaning over a box of dirt when he noticed the two boys agape on his lawn.

“Howdy, boys. It must have taken you all day to get up here’”

“It did. How come your house is so clean? What
are those panels on the roof? Where’'d you get
that water? How did you get power? What's that
box? What's that radio?” Freddy, excited and
nervous, began spouting questions like a broken
fire hydrant. Choplin, also excited, looked at the
man like he was from outer space.

“What is this place?”



It took a few hours, but the man walked Freddy and
Choplin through the steps of making a compost bin.
He showed them the special tricks he used. They took
notes and listened carefully and before they knew it,

the sun began to creep near the hills.




Since it was getting late, they walked home with purpose, excited and empowered to
start their new project. It took a while, and a few salvaging trips to the dump to get the
right supplies, but they finally got it right. They made sure to visit Allan on the hill to tell

him all about it, and he was so proud!

..and guess who wanted one? Yep, Enna. Then Buggs (all those worms!). Gaucho didn’t
want to be left out, so he wanted one.. and then the neighbors.

In a few months, they spent all their free time finding wood

and supplies to make compost bins for everyone. They started

a small business, and folks came from all over Egansville to
get a custom bin from the boys.

In time, Choplin saw fewer and fewer
wheelbarrows coming down the road to
the dump.

The dump didn’t get any smaller, but it

N ..didn’t get much bigger, either. He even

a .lhs removing usable items from the

andagain. He felt like, one day,
1mp 'i(\j'roilld shut down
1, of ourse, so'metim'_es
'  and wave to

-
¥




CHAPTER 4




Freddy loved to fix things,

and he loved to play with tools.

You could find him in his shed, before and after school.

Lots of people made Freddy nervous; he didn’t love the crowds
It wouldn’t be so bad except that crowds could be so loud.

See, Freddy liked the quiet, and liked to be “in the zone'”
His friends understood this, and they let him be alone.

He often wore some headphones, to keep away the noise TW H‘ﬂ ' 3
And made the daily life of Fred something he could enjoy! : '
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In school, the teachers got it!l They found ways to help out Fred. He stayed behind his paper walls and focused oh-so-well.

They built him a cardboard castle (the closest thing to a shed). Then, when recess came, Freddy could come out of his shell.



Whenever something broke (a shoe, radio or chair)
EVERYONE knew just who to call- for this, Fred had a flair.
He took his time evaluating (to avoid any mistakes)
And with the tools inside his shed, he would fix that nasty break.




Besides the things he’d fix for friends, Freddy had projects of his own.

He fiddled around with batteries, and microwaves and phones.
But power was scarce, and boy-oh-boy, did this get Freddy's goat.
He’d love to run his power drill or his TV’s old remote.

But batteries were hard to find, and real power was a joke.

So Freddy labored by candlelight whenever something broke.
Some kids dream of fame and fortune, or riding wild horses;
But Freddy dreamt of batteries and unlimited power sources.
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Gaﬁcho leaned
back in his 28
rocking chair,

waiting for the gaggle of tiny humans to

T

get settled on the carpet for storytime. = ll!!!!!‘ll N - ‘mm”"rll-

Ipe

B L J‘F;i'j"]gﬁ“

Once they were still (as still as little
ones canbe) he startedin. - N

“When I was little, like you, I used to go into the forest a lot. And the cliffs.
And the desert. Your grandmother and I-"
“She was little too?!”

“Yes, she was little, too. She loved to look for- wait, who can guess what

Gramma Buggs liked to find?”

“BUGS!” The children called out in an excited chorus.

“Nailed it. She loved bugs, and I loved animals, so we spent the afternoons looking
for creatures. But one creature in particular had my heart.. The Lavender Fox.




The fox was beautiful- had fur like a soft lavender sprig. He was sﬁy and sly, and I could
» only catch a glimpse of him here and there. Behind a tree, I'd see his tail flip. Under a . -
rock he’d shimmy out of my sight. The craziest part about this fox was that he was .

out all“t_he time. . A .'

s He was out in the winter, ®

when the other animals s

' were hibernating. ¢

He was prancing around in the hot
sun when the only other animals out

were lizards relaxing on sun rocks.

% He seemed to be
comfortable- and
happy- in any

we tller,.
AR




[ followed him another time and saw where he got the stones- a sparkling quarry near
the base of the hill. The quarry was full of rocks- red and blue and yellow. He never

brought back the yellow ones, but always the blue in the winter and red in the summer.

What a curious little fox, I thought.




TN
Then, one hot summer day, Grandma Buggs and [ were out
exploring. I thought we were alone, but we heard a scurrying in
the bushes. By the time we got there, the sneaky fox was already
gone- but he had left behind a few shiny blue stones. e t
\ Y
AN

Can you guess how they felt?”

COLD/ 7/»(7 weve COLD/ "N

iy

“That’s right, they were COLD. Those stones had been nestled in the fox’s fur,
keeping him cool in the hot summer sun. It dawned on me- the blue stones left
out in the chilling cold in the winter- were STORING THE COLD. And the red
ones, in the summer, were STORING HEAT.




Grandma Buggs and [ ran to get the rest of the gang and we ran down to the quarry like you
kids run to the ice cream truck. We held the stones in our hands- the red ones were warm, and
the blue ones were cold, and then there was a mysterious yellow stone, too. We collected as
many of the red and blue as we could in our pockets (they looked like a chipmunk’s cheeks

full of nuts). Freddy collected the yellow ones for fun, too.

£

Who can show me how we use those
red and blue stones now?



That’s right. We use the stones to help ourselves stay cool and warm when we

need to- that’s why we don’t have to heat our houses or offices very much.

We focus on what the people need-
not what the building needs.



But what Freddy found- now, that was really something. Uncle Freddy put those “You bet he did. He made batteries of all shapes
yellow stones on his table, and something amazing happened. He had a little and sizes. He helped figure out ways to mine the
exposed circuit he was working on- something to help repair a radio he had stones from the quarry. He found ways to generate
found- and one of the stones dropped onto the circuit. For a brief moment, the energy and get it into the batteries. He made all the
radio turned on. Freddy thought it was a mistake- it had to be! But when he broken things in his shed work.. and then started
placed the stone on the circuit, just like a battery, there was power. Real power. working on the rest of the town.”

STORED POWER.

“Did Freddy make batteries?”

CFeeppy
SAVED
TWE DAY/
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Like a muddied wall into a garden,

or a foggy hill into a watery oasis; the confused,

dull town of Egansville came to life again.
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WHO WE ARE

ABOUT PAE

We are the grown-up version of the characters you have read about in this book. We all started out
curious and fascinated with our natural world and all the things people create in this world. As kids
we took things apart and sometimes even put them back together again. We played with Legos and
dolls and built forts in mine craft and inreal life. Aswe got older we studied math and science and
music and art. Eventually we found other people who wanted to design and build things together and
those people became our clients, our collaborators and our friends. We found a way to keep doing

what we loved as kids and made a career out of it. What a lucky group we arel!

VISION
We help to solve the planet’'s energy & water challenges.

WHATWEDO HOW DO WEDOIT?

We work with clients to design the We listen to our clients and deeply understand their goals

nation’s highest performing built We hire and retain the best staff

environments. L . . . .
We provide innovative engineering solutions that work.




BUGGS’

BEETLE

The best part about Buggs' story is that the beetle isa

REAL LIFE CREATURE!

The Darkling Beetle (or Stenocara gracilpes) has a special covering on its back with bumps that gather water vapor or fog.
When enough water has been collected, those long, beautiful beetle legs tip up (pushing the beetle’s head down) and the

water drains down to its head, where it can be lapped up like a cool glass of lemonade! This is how the beetle lives in the

Namib Desert in Africa, one of the driest habitats in the world.

REAL WORLD:

Chungungo, Chile

In Chungungo, Chile, there was no running water for over 20 years after
their water system was dismantled. Water was trucked in from 15 miles
away over a dirt road, and each resident got only a small amount of water
per day. Seventy five nets were installed to catch the fog on the mountains
nearby. The water runs from the nets to troughs, and then gravity takes

the water down to the village. Now, residents have running water!

REAL LIFE PAE:
Oregon Zoo Education Center

Opsis Architects

Humans have found ways to capture rainwater too. At the Oregon Zoo Education
Center, in rainy Portland, all the rain that falls onto the roof of the Center is collected
and funneled into a 10,000-gallon tank underneath the building. In addition to falling
on the roof, water pools deep underground where it could cause a problem - even a
landslide. The ground water is pumped into the same underground tank with the
rainwater. Water stored in the tank is filtered with sand and treated with chlorine and

UV light to get rid of any bacteria (germs), and is used for flushing the building's toilets.

Enna transforms her building into a lush garden. In real life, many buildings grow plants on

the roof or walls (green roofs, living walls). We don't see a lot of buildings growing food in

their walls like Enna, but we would love to move in this direction!

REAL WORLD:

There are also LOTS of reasons why incorporating plants into building design
isbeneficial. Indoor plants remove CO, in the air and release oxygen to help
patients in hospitals heal more quickly, workers in offices produce better
work, and students in school get higher test scores. When plants are on the
roof (or walls), they can, store storm water, reduce air and noise pollution,
provide habitats for wildlife, and cool the urban heat island created by the

concrete, pavement and cars.

Enna was on fhe mfﬂ/ Lrack!
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REAL LITE PAE:

Facebook

Gehry Partners

PAE collaborated with Frank Gehry to design Facebook's
new headquarters which includes a 9-acre green roof
(that's the size of seven football fieldsl!). The roof is a habitat
for birds, and a place where employees can take a twenty

minute walk in the fresh air!



CHOPLIN’S FREDDY’S

BATTERY

Energy can come from so many different sources. We can harness

COMPOST

Your family might compost, or someone you know might have a bin.

But did you lenow we can even compost human poop?

energy from the sun, the wind, water, movement, from dumps..

the list goes on and on!

T’ Waler Wind

/«i

REAL WORLD: //’—\

INg
e, W

How many Square miles of PV do we
need 4o power fhe entive United
States with Kenewable Energ)/?

~2,500 Sq. Miles, (50 miles by 50 miles)

v‘/é’a/ Wood &u'ﬂj

REAL LIFE PAE: set in a location with an abundant amount of sun.
Bullitt Center
Miller Hull Partnership
REAL LIFE PAE:
At the Bullitt Center, composting toilets drain feces into big bins in the
basement that turn it into compost over the course of a year by adding wood R O C ky M Ount aln ]:n Stlmte
ZGF Architects

chips, mixing it and letting microbes generate heat to break the waste down,
The coolest thing Freddy learned to do was store energy. Sometimes we have

Once the process is complete, the compost can then be used in fields to help
energy we don't need, and it's super important to find ways to keep it to use later,

lants grow better. After being treated in the bins, it doesn’t even smell! : )
° 8 8 Atthe Rocky Mountain Institute Innovation Center, energy is generated by solar

Wg U /({ M’-/ C Ao P/f '&1 a /9 pr\()ve? panels on the building’s roof (and used to power the building). Whatever NOT
used is stored in a battery to be used later (to charge batteries in cars and run the
building when it's not sunny). The building makes so much energy they even sell

some back to the utility company to use!




GAUCHO’S

STONES

Gaucho was lucky enough to find stones in nature that could hold heat and cool. We don't have those stones
in real life, but we do have something called “phase change materials.” These can absorb heat (sometim_}e.ﬂi/ o
we put them on the walls of buildings to catch sun) and release it when the building cools down. This

helps the inside of the building stay at a steady temperature.

Embe Wave

Fresh 4iv

T?m/)e?m/w?

Some people do have clothes that help them stay cool and warm- it's not
very common, though. A new bracelet called "Embr Wave” was developed
by a team of MIT engineers at Embr Labs to do just that; similar to putting

your hands by a warm fire or putting an ice cube on your skin in the summer.

REAL LIFE PAE:

Lowrie & Trillium Creek Primary School
DOWA-IBI Architects

Students at the Lowrie and Trillium Creek elementary schools are able to participate

in controlling heating and cooling in their classrooms.

Thermometers measure the outside temperature, and when the temperature outside
is nice (like in spring or fall) a green light on the wall turns on, and then the students
know to open up the windows and let in fresh air. The forced air system turns off
when the green light goes on. When the light goes off the students know it is time to
close the windows and the air conditioning goes back on. Video monitors in the
schools’ library keep track of electricity used for heating and cooling, so that
students can visit and see how much energy they have saved simply by opening the
windows when the classroom is warm, and keeping them closed when the
classroom is cool. Everyone wins, the students get fresh air when it is nice out

as the classroom opens up and the school saves energy.

MORE REAL LIFE PAE

Chemeketa Community College
SRG Partnership

This community college building relies on
natural light throughout the year. A system of
windows, skylights and moveable louvers
bounces sunshine around the room, so that they
barely need to turn on the lights at all! It also has
a natural ventilation systems that includes phase
change materials very similar to Gaucho's

stones.

Orchards at Orenco
Ankrom Mosian Architects

These apartments are focused on staying warm
in winter and cool in summer. They don't have
Gaucho's stones to use, but there are lots of
other ways they do that. One way is by making
sure the walls and roof have lots of insulation
and that all the holes around doors and
windows are plugged up so warm airisn't
leaking out in the winter. And in the summer, all
the windows can open wide and let the breeze
in. It sounds simple, but it helps people to not

use as much air conditioning or heating inside!

Japanese Gardens
Kengo Kuma & Hacker Architects

Visitors to these gardens want to see the pretty plants
and trees; not big power stations and pipes. Designers
were able to hide most of the mechanical systems
inside or underground. They also made them super
quiet, so visitors aren't disturbed by noisy generators.
Gardens are helpful not just for food, but for beauty.

Being able to enjoy nature makes people happier.

Nordic Heritage Museum
Mithun Architects

A museum designed to be a fjord? Fjords are long
narrow channels of water; lots of them are in the
Nordic countries. Many immigrants from those
countries (Norway, Sweden, Finland, Iceland, and
Denmark) came to the U.S. to build a new life, and
this museum tells those stories and more. It saves
energy by heating its main “fjord” hallway with
radiant floors: hot water pipes under the ground
warm up the floor, which uses less energy than
heating with air. Do you think Freddy would

approve of that clever design?

Edith Green Wendell Wyatt Building
SERA Architects

This building badly needed to be renovated and
improved. It didn't get destroyed in a landslide like
Egansville, but it was old and was using too much energy
and water. The whole team that worked on it shared all
their ideas and picked the best ones, working together to
improve it. Now, with tricks like using plants to shade the
west side (just like Enna's edible plant wall), it's 45%
better at using energy and even generates some of its

own energy with photovoltaic panels on the roof!

International Living Learning Center,
Oregon State University
Mahlum

This building took a smart look at how they use energy
and water, All of their faucets are low-flow, which
means the amount of water leaving is much less thana
normal faucet—that saves a lot of water every day,
which is less work for Buggs' water-catching beetle.
And the hot water that comes out of the faucets is all
heated with the energy from solar panels on the

rooftop!






The tiny town of Egansville is tucked away in the hills. When the Great Landslide hits, their power and water
resources are almost completely destroyed! The townspeople do their best, but Egansville became a shadow of
what it once was. Luckily, a resourceful and spunky group of kids come to the rescue, and with a little help from

Mother Nature, Egansville is transformed!
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