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The recent swarm of earth-
quakes in Ridgecrest, Cali-
fornia, should remind the 

Pacific Northwest that it’s not 
a matter of if, but a matter of 
when.

Off the coast of Washington 
and Oregon lies the Cascadia 
subduction zone, a 700-mile-

long fault that 
has the poten-
tial to release 
magnitude 9.0 
earthquakes 
and devastat-
ing tsunamis.

More than 
1 0 0 , 0 0 0 
people live in 
these areas 
and communi-
ties like West-
port have as 
little as 20 to 

30 minutes of evacuation time 
from a Cascadia-generated tsu-
nami.

With its low-lying geography 
and little available high ground, 

this does not provide sufficient 
time for residents to evacuate.

The Ocosta School District has 
long recognized they are in the 
tsunami inundation zone and 
their previous evacuation plans 
were to shelter on the second 
floor of the 1980s high school.

Although the high school was 
not designed to resist tsuna-
mis, this was the best available 
option until 2014 when resi-
dents overwhelmingly approved 
funding for a replacement ele-
mentary school to include the 
nation’s first tsunami vertical 
evacuation structure.

A safe refuge
The new Ocosta Elementary 

School represents a multidisci-
plinary approach to public safety 
and the engineers and design-
ers involved overcame several 
unique challenges to deliver the 
project.

The first challenge was to 
define the potential tsunami haz-

ard as, at the time, it was not 
quantified in the building code 
in the same way that wind loads 
and seismic forces are codified.

This was accomplished through 
site-specific inundation model-
ing to define depth and flow 
velocity of the incoming water. 
The modeling combined with 
design guidelines resulted in 
a safe refuge which is 55 feet 
above sea level and 28 feet 
above grade.

Hart Crowser identified the 
presence of two liquefiable soil 
layers, meaning the school’s 
foundation would have to resist 
earthquake-induced liquefaction 
prior to experiencing forces and 
scouring effects of tsunami inun-
dation. Auger-cast concrete piles 
were selected for the founda-
tion system and a performance-
based design approach was uti-
lized to ensure the piles could 
resist these cumulative effects.

Degenkolb Engineers designed 
the structural elements to resist 
global inundation forces such 

as hydrodynamic drag in addi-
tion to localized debris impact 
forces. Debris impact forces due 
to wood logs, vehicles, and sub-
merged tumbling were consid-
ered.

Drawing on lessons from the 
2011 Tohoku, Japan, earth-
quake and tsunami, Degenkolb 

designed reinforced concrete 
stair towers and concrete-
encased steel columns to resist 
earthquake and tsunami forces 
while protecting against debris 
impact.

Progressive collapse analysis 
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Tsunami-safe elementary a model for 		
coastal communities
Ocosta’s vertical evacuation structure is the first of its kind in the U.S.

By CALE ASH
Degenkolb 	
Engineers

Photos by Eckert and Eckert Photography

TSUNAMI-SAFE — PAGE 12

Ocosta Elementary School has a tsunami safe 
refuge that can hold over 1,000 people.

Students enter the stair tower as they participate 
in a vertical evacuation drill.



In 2013, Mukilteo School Dis-
trict hired DLR Group to design 
a new, 600-student kindergar-

ten center called Pathfinder Kin-
dergarten Center. As an architect 
I was excited and, honestly, a 
little terrified.

Recognizing the growing needs 
for early learn-
ers, the dis-
trict decided 
on the idea of 
a kindergarten 
center in tan-
dem with the 
passage of 
new Washing-
ton state laws 
for all-day kin-
dergarten.

In lieu of 
adding additional classrooms to 
each elementary school in the 
district, Mukilteo School District 
opted for a central, kindergarten-
only school as the most efficient 
solution to their capacity chal-
lenges. 

Naturally, the idea of a 
kindergarten-only school pre-
sented a unique opportunity 
to design a facility for a single 
age group.

What does a school look like 
if it is designed specifically for 
them? We knew that a suc-
cessful facility for these learn-
ers required us to forget what 
we thought we knew about 
traditional elementary school 
design. We needed to funda-
mentally challenge everything. 

We began a process that 

attempted to reshape existing 
paradigms. 

In order to do this, the design 
team went through several 
empathetic exercises with the 
client. We asked people to genu-
inely connect with the specific 
needs of a kindergarten stu-
dent. For instance, in our initial 
workshop together, everyone 
was asked to share pictures of 
themselves as a kindergartner 
and to introduce themselves as 
they were then.

We also completed day-in-the-
life exercises that asked partici-

pants to imagine a young learner 
of the future, considering their 
family, their unique needs and 
learning styles. Immediately fol-
lowing, the teams introduced 
and shared details about their 
students. It was at that time we 

got our first glimpse of our future 
students. 

Lesson learned
Using DLR Group’s intranet 

platform, I surveyed our entire 

firm of approximately 1,200 
people to share their first memo-
ries of kindergarten. The design 
team then categorized their 
responses. A high percentage 

K - 1 2  D E S I G N  &  C O N S T R U C T I O N Page  xx3

SEATTLE DAILY JOURNAL OF COMMERCE •  THURSDAY, AUGUST 1, 2019

W E I S M A N  |  D E S I G N  |  G R O U P

2329 EAST MADISON ST    SEATTLE WA 98112    P (206) 322 1732    WWW.WDGINC.COM

l a n d s c a p e  a rc h i t e c t u re

INSIDE
Tsunami-safe school a model for coastal communities  - - - - - - - - - - - - - - - - - - - - - - - - - -                          2
A designer’s day as a kindergartner  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -                                       3
When it comes to renovations, seeing is believing  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -                             5
New middle school furthers Seattle Academy’s urban evolution  - - - - - - - - - - - - - - - - - - -                   6
Can a building help kids cultivate personal relationships?  - - - - - - - - - - - - - - - - - - - - - -                       11
Tacoma takes a chance on progressive design-build  - - - - - - - - - - - - - - - - - - - - - - - - - - -                           13
Reducing K-12 carbon footprints through reuse  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -                              14
How safety by design makes school projects safer from start to finish, and beyond  - - - -    15
As classrooms evolve to meet changing needs, the furniture should too  - - - - - - - - - - - -            17
At successful schools, learning happens everywhere  - - - - - - - - - - - - - - - - - - - - - - - - - -                          18
Washington public schools: Top 10 project awards  - - - - - - - - - - - - - - - - - - - - - - - - - - - -                            21
Concrete systems help schools achieve net-zero goals  - - - - - - - - - - - - - - - - - - - - - - - - -                         25
Tacoma school has flexible spaces that invite learning, community  - - - - - - - - - - - - - - - -               26

ON THE COVER
Bellevue’s Tillicum Middle School has decentralized learning spaces 
that encourage interaction and collaboration. NAC Architecture 
designed the project, which opened in 2018. Spee West Construction 
was the general contractor.                             Photo by Ben Benschneider

 

DJC TEAM
Section editor: sam bennett • Section design: Jeffrey Miller 

Web design: Lisa Lannigan • Advertising: Matt Brown

KINDERGARTNER — PAGE 4

A designer’s day as a kindergartner
DLR Group takes on the challenge of designing a 600-student school just for 5-year-olds.

By TODD FERKING
DLR Group

Photos by Chris J. Roberts Photography

Mukilteo School District’s Pathfinder Kindergarten Center divides its 600 students 
into four pods, each with six classrooms, allowing 25-student classes. 
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of responses reflected on play 
and creativity, but surprisingly, 
equally as many were related to 
fear, anxiety and rules.

Personally, I hadn’t thought 
about kindergarten that way, as 
much of my personal recollec-
tion centered around play. By 
asking this simple question, the 
team began to really consider 
how we could alleviate some of 
this childhood anxiety.

To expand upon those reflec-
tions of childhood, I decided that 
it had been way too long since I 
had been in kindergarten. As a 
result, the director of facilities for 
Mukilteo School District and I sat 
through two half-day sessions of 
kindergarten to see what else 
would strike us about the daily 
activities of these unique learn-
ers. 

First and foremost, we recog-
nized that although necessary, 
transitions take valuable time 
away from learning. As you can 
imagine, moving a large group 
of kindergarten students can 
be both difficult and time con-
suming. In particular, shuttling 
students to work with specialists 
consumes a large amount of 
time during the school day.

I watched as students were 
gathered from a variety of class-
es, dressed in outer gear for the 
trek, and were guided to a small 
portable classroom across the 
campus where multiple special-
ists worked with small groups. 
The space was poorly designed, 
too noisy and too small for effec-
tive intervention. After the ses-
sions, students re-dressed in 
their outer gear and traveled 
single file back to their respec-
tive classrooms. 

Knowing that this specific 
group of students could gain 
the most from uninterrupted 
learning time, I asked myself, 
how does this situation help 
students? I knew immediately 
that design could mitigate this 
scenario. 

Child-centric environment 
A school of 600 5-year-olds 

could be frightening for children 
away from their moms, dads and 
siblings for the first time.

DLR Group’s design address-
es this challenge by diverting 
the students into four pods — 
two upstairs and two at ground 
level. Pods consist of six class-
rooms, allowing 25-student 
classes. Each classroom has 
a cozy, child-size nook and is 
abundantly furnished with play-
and-learn stations for small 
groups of three to four students, 
or alone time. 

To reduce transition time, the 
design team introduced two 
concepts: push-in specialists 
and decentralization of servic-
es. Larger programs, like dining 
and specialist areas, are bro-
ken down into smaller breakout 

spaces and dispersed through-
out pods. Teachers and spe-
cialists push into classrooms, 
allowing students to stay in 
their respective classrooms 
and utilize the breakout spac-
es throughout their pods. In 
addition, by distributing dining 
spaces within pods, eating is 
a more intimate activity that is 
also easily supervised. 

A year after occupation, 
DLR Group and a third-party 
researcher conducted a post-
occupancy study to identify the 
design effectiveness in reducing 
timely transitions in a typical 
school day between activities 
and spaces. The goal was to test 
the idea of a modern-day 21st-
century kindergarten school and 
how to improve its efficiency for 
future use. 

This user research included 
three elements: interviews to 
empathize with users — hearing 
what they think and say; behav-
ioral observations to study the 
users’ actions and why they do 
what they do; and photographic 
traces to identify how the spaces 
are being used.

The findings of this study sup-
port the design hypothesis that 
transitions can be decreased 
through this model to provide 
more time in the learning envi-
ronment.

Next, through a comparative 
analysis with a more traditional 
elementary school, initial find-

ings are indicating that the mod-
el used reduces transition time 
by more than 60%. This trans-
lates to more than seven school 
days (45 hours) of learning time 
recaptured.

It is clear that by simply reduc-
ing transition time, we can make 

a meaningful impact on young 
learners. 

Reflecting on how this project 
has affected my view of edu-
cational design and its unique 
design, shaped by the synergy 
of age-specific students, brings 
me pride. We must remember 

not to overlook the smallest of 
users, as they have the most 
to gain from an unconventional 
planning process that focuses 
solely on them and their needs.

Todd Ferking is a principal at 
DLR Group.

kindergartner
continued from page 3

Photos by Chris J. Roberts Photography

Each classroom has a cozy, child-size nook and is furnished with play-and-learn 
stations for small groups of three to four students, or alone time. 

In its pre-design process, DLR Group surveyed the entire firm to share their 
first memories of kindergarten, to create a more children-friendly result.
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The average public school 
building is more than 40 
years old, and most of 

these buildings have not been 
significantly improved in more 
than a decade.

Public school districts are 
faced with the need to replace, 

or extensive-
ly renovate 
and upgrade 
their schools.  
Since the bur-
den of public 
school capital 
improvements 
falls primarily 
on local com-
munities, voter 
satisfaction is 
a critical com-
ponent in the 
ability to con-

tinue to pass bonds to improve 
our schools.

Those involved in K-12 work 
know the key to a successful 
school renovation is to meet 
the bond intent and open for 
the first day of school. However, 
the community’s perception of 
this success is often dampened 
when these improvements are 
nearly invisible.

Millions of dollars are spent 
on deferred maintenance, seis-
mic, security and technology 
upgrades. We know these are 
vital elements to keeping our 
aging schools safe and relevant 
for the future, but often this work 
is nearly invisible.

Major infrastructure upgrades, 
then patch and match the fin-
ishes — a thorough cleaning and 
fresh paint is almost all that is 
evident. Although we know this 
work is vital to making our build-
ings last, our local community 
members are sometimes per-
plexed about where all the mon-
ey went when they walk through 
the newly reopened school.

It is essential for us to look at 
a school renovation holistically, 
even when the scope primar-
ily consists of repairs and infra-
structure upgrades. Equal to the 
value of assessing the structure 
and systems is understanding 
the values and visions of the 
staff and community that inhabit 
the school. Without looking at 
the big picture and perspectives, 
many of the best solutions could 
be missed. 

Westridge Elementary 
In 2017, the Lake Oswego 

School District in Oregon passed 
a bond to replace, renovate and 
upgrade their schools.

They identified three elementa-
ry schools to keep and upgrade 
for long-term use, one of which 
is Westridge Elementary School.

Nestled in the trees above 

the lake, this single-story school 
for approximately 450 students 
built in 1980 had received 
maintenance and repairs, but 
no significant investments. The 
building was slated for a full 
roof replacement, new windows, 
mechanical and plumbing over-
hauls, technology and security 
upgrades, as well as district-
elected full seismic upgrades 
and a new makerspace.

When our firm assessed the 
building, we also met with the 
staff and community to help us 
understand their unique view-
points and frustrations regarding 
the school. 

As we developed concepts with 
the stakeholders to renovate 
their undersized restrooms and 
seismically upgrade the build-
ing, we looked for opportunities 
to improve their environment in 
small ways through these renova-
tions. Through our assessments 
and meetings with the stake-
holders, it became clear that two 
spaces presented opportunities 
for significant improvements.

The main entry canopy at 
Westridge had a wood frame 
which was found to have sig-
nificant rot requiring extensive 
replacement. At the same time, 
it was noted that there was no 
sense of arrival to the school. The 
entry canopy was low and blocked 
natural light, making the approach 
feel like entering a tunnel.

FFA reviewed the cost of repair-
ing the canopy with the owner’s 
team, along with the alternative 
that they could use those same 
funds toward a new canopy 
which would provide a new wel-
coming identity for the school.

Together, we looked at con-
cepts and the district agreed that 
it was more valuable to invest in 
the option that improved the 
presence of the school than to 

expend substantial resources to 
fix a canopy that created a dis-
mal approach to the school.

Another opportunity was dis-
covered at the library. Centrally 
located, both physically and fun-
damentally, the library was to 
receive seismic upgrades, but it 
had other space-planning issues.

The library was chopped up 
with partial walls, a stairway and 
a loft. These partial walls divided 
the library from the hallways that 
encircled it and blocked the light 
from the perimeter clerestory 
windows.

A former reading loft occupied 
one side of the library. The loft 
was not usable for students and 
was being used as a work area for 
the teaching assistants and for 
storage. The seismic assessment 
further determined that partial-
height walls and the loft would 
require significant work for the 
seismic improvements. The loft 
would need to nearly be rebuilt, 
each wall stripped, plywood add-
ed, and new footings would have 
to be cut into the slab and poured 
underneath. This meant costly 

work for a space that was not fully 
accessible.

Our team saw that these chal-
lenges could also be opportuni-
ties for significant improvements 
to the learning environment. 
Knowing that the staff and com-
munity felt that the library was 
the heart of the school, our team 
saw an opportunity to make the 
architecture match their values. 
Instead of investing in seismi-
cally bracing the partial walls, 
chopped up rooms and loft, we 
proposed to remove them.  

Removing the loft and walls 
made the library feel bigger and 
allowed natural light from the 
clerestory into the space. Flex-
ible meeting rooms and work 
areas were provided at one edge 
to accommodate various uses. 
The library was made safer, 
more functional and the clutter 
had been removed to reveal the 
heart of their school.

Rethinking renovations
Understanding the values and 

visions of the community and 

the school district for Westridge 
school was vital to FFA’s design 
of their renovation. It provid-
ed a framework to analyze the 
needed maintenance and infra-
structure upgrade work and find 
where we could add value to the 
school. Identifying these oppor-
tunities for the district allowed 
us to help them to consider how 
they could more effectively use 
their funds. 

When the doors open at 
Westridge Elementary School 
this fall, the students and com-
munity will be able to appreciate 
how their bond-funded improve-
ments have made significant 
impacts to the experience and 
learning environment of their 
school. 

Laura Roark is an associate at 
FFA Architecture and Interiors 
and leader of their K-12 edu-
cational team. She has worked 
in educational architecture for 
nearly 20 years and is currently 
the project manager leading the 
Westridge Elementary School 
renovations.  

When it comes to renovations, seeing is believing
Inconspicuous upgrades — no matter how major — can shake the faith of taxpayers who wonder where all the money went. 

By LAURA ROARK
FFA Architecture 
and Interiors

Renderings provided by FFA Architecture and Interiors

Westridge Elementary in Lake Oswego, Oregon, opted to 
replace instead of repair a low, tunnel-like entry canopy.

A seismic upgrade provided a chance to redesign the 
library to improve flow and open up the space.
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According to a recent study 
by the United Nations, 55% 
of the world’s population 

lives in urban areas — a propor-
tion that is expected to increase 
to 68% by 2050.

The Puget Sound Regional 
Council estimates that by 2050 

the Seattle 
region will grow 
by 1.8 million 
people, which 
highlights the 
i m p o r t a n c e 
of design-
c e n t e r e d 
a p p ro a c h e s 
to creating 
vibrant mixed-
use neighbor-
hoods for the 

city’s future.
The Seattle Academy of Arts 

and Sciences Middle School 
exemplifies a new model for 
schools in dense urban centers. 

The new middle school con-
tinues the evolution of Seattle 
Academy of Arts and Sciences 
Middle School’s urban campus 

and provides educational pro-
gramming configured vertically 
to leverage the limited site and 
enhance pedagogical principles, 
while connecting with the adja-
cent campus and surrounding 
neighborhood.

At the dynamic intersection 
between arterial and neighbor-
hood streets, the middle school 
synthesizes its urban condition 
and program into two masses: a 
six-story academic volume relat-
ing in scale to the mixed-use 
commercial core along the arte-
rial and a lower volume dedi-
cated to athletic activities, which 
mirrors the scale of the adjacent 
urban residential neighborhood. 

The middle school’s core aca-
demic spaces occupy the upper 
floors in the new 69,900-square-
foot building, while the lower 
floors provide for entry, general 
gathering, administration, maker 
space and music instruction. A 
gymnasium and outdoor roof-
top playfield provide much-

New middle school furthers Seattle Academy’s 
urban evolution
The six-story classroom building makes the most of its limited site while connecting with the surrounding neighborhood.

By WENDY PAUTZ 
LMN Architects

EVOLUTION — PAGE 9 Photos by Lara Swimmer

The middle school has an academic building and 
an adjacent gym with a rooftop playfield.
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needed physical activity space. 
The lower floors of the middle 
school provide internal access to 
adjacent Seattle Academy build-
ings, underscoring the project’s 
important function as a campus 
connector. 

Programming interaction
The school’s educational cur-

riculum is grounded in a culture 
of performance, focusing on 
creative, project-based learning 
and challenging students to take 
risks.

Middle school lies at the inter-
section of elementary education 
and high school, a springboard 
to adult life — offering students 
opportunities to explore the cur-
rents that push them forward, 
while finding eddies that allow 
them to pull out and break from 
established patterns.

The design of the new middle 
school actively supports this mis-
sion, configured to provide middle 
school students with a supportive 
learning environment that fosters 
independence and experimenta-
tion, while also infusing educa-
tional spaces with city life. 

Each middle school grade occu-
pies a floor within the building. 
Classrooms, the building block 
of the program, are organized 
around collaborative learning 
spaces promoting project-based 
learning and cross-disciplinary 
discovery.

The collaboration spaces are 
composed of a ribbon of fac-
eted panels that line the walls 
and ceilings and visually rein-
force the connections internally 
and within the neighborhood. 
The spaces are designed as a 
series of stepped, double-height 
interior volumes that cascade 
between floors, enhancing visual 
and physical connectivity within 
the stacked program and creat-
ing opportunities for students 
to explore, cross paths, interact 
and engage beyond the four 
walls of the classroom. 

Ecological responsibility
The middle school reflects the 

Seattle Academy’s DNA of inno-
vation and commitment to a 
socially and ecologically respon-
sible learning community, where 
sustainable features actively fos-
ter student engagement. The 
building creates a new front door 
with innovative construction 
techniques, materials, natural 
light and an apparent simplicity 
that challenges the traditional 
school models. 

Building analysis modeling ear-
ly in the design process helped 
to optimize daylight, solar expo-
sure and natural ventilation. 
The multi-story classroom bar 
was intentionally oriented north-
south, integrating with the adja-
cent urban fabric and maximiz-

ing solar heat gain in the winter, 
while sunshades limit solar gain 
in the summer. Daylight, natural 
ventilation and passive cooling 
were key factors in the program-
ming and arrangement of learn-
ing spaces. 

The three grade levels take 
advantage of Seattle’s mild cli-
mate, incorporating mechani-
cally assisted natural ventilation 
and passive cooling. Indicator 
lights tied to sensors in every 
classroom empower students 
to manage classroom operation 
modes. As indoor temperatures 
cool, the indicator light turns red, 
windows are kept closed and 
radiant panels warm the spaces. 
When dictated by changes in 
air quality or temperature, the 
light turns green to encourage 
students to open windows and 
operate ceiling fans. 

Finally, the rooftop playfield 
efficiently utilizes an often-over-
looked outdoor space in the 
dense urban neighborhood, 
while solar panels incorporated 
on the main building roof offset 
9.8% of the building’s electrical 
consumption. Living roofs adja-
cent to classrooms celebrate 
ecological responsibility and 
illustrate water quality issues 
and important ecological con-
cepts for students. 

Connecting to community 
While the stepped collabora-

tion spaces are central to the 
Seattle Academy’s education-
al mission, they also form the 

architectural expression of the 
building. On the exterior, brick 
wraps both building volumes and 
is punctuated by expanses of 
transparency that directly relate 
to the collaboration spaces 
within. This transparent glazing 
cascades down the exterior of 
the building and resolves into a 
primary gathering space adja-
cent to the building entry that 
anchors the urban intersection. 
The glazing provides an oppor-
tunity for the neighborhood to 
connect with school activity. 

An outdoor space at the entry 
provides a welcoming, street-
level community gathering place 
for students and an urban ame-
nity for the community. There 
is a balance created, both aes-
thetically and in scale, between 
the school’s identity and the 
character of the surrounding 
neighborhood that adds value 
to the adjacent community as a 
neighborhood asset within Capi-
tol Hill’s urban fabric. 

The middle school’s urban inte-
gration and use of sustainable 

elements showcases forward 
thinking educational design in 
the urban context and exem-
plifies the school’s pedagogy 
through a variety of collabora-
tive, educational spaces that 
support the school’s mission of 
cultural performance.

Given the complexity of the 
program and the constraints of 
the site, simplicity is perhaps the 
project’s strength.

Wendy Pautz is a partner at 
LMN Architects

evolution
continued from page 6

Photos by Lara Swimmer

The academic spaces occupy the upper floors of the 
69,900-square-foot building.

A gymnasium and rooftop playfield provide much-needed 
space for physical activity. 
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In the past, school design has 
focused on the pure program-
matic requirements of the 

school — concerned only with 
building the requisite number of 
classrooms and spaces.

Savvy school districts now 
know that the social-emotional 
development of a child is key to 
the child’s ability to learn.

Social-emotional learning pro-
vides students with a way to 
understand and manage their 
emotions, how to set and achieve 
positive goals, how to feel and 
show empathy for others, how to 
establish and maintain positive 
relationships and how to make 
responsible decisions.

The first day of kindergarten is 
a day both loved and dreaded by 
most parents. Many kids make it 
through the day with no serious 
issues. 

Some kids however see school 
as a scary place, full of strangers 
with whom they have no relation-
ship which can lead to disruption 
or acting out by students.

Schools that focus on the 
social-emotional learning of a 
child understand that building 
a strong relationship with kids 
help them to see school as a 
safe and welcoming place full 
of friends — a place where they 
are comfortable enough to learn.

Schools in which social-emo-
tional learning drives curriculum, 
relationship-building and other 
interactions create a strong 
sense of belonging and support 
for students in key areas.

With that type of supportive 
environment in mind, one of 
the key questions for us as we 
began to design Birney Elemen-
tary School in Tacoma was this: 
How can the design of a new 
school help cultivate these types 
of personal relationships?

Social-emotional learning is a 
central component in a district-
wide program in Tacoma called 
The Whole Child Initiative. This 
holistic approach to learning is 
based on research that proves 
a dedicated support network 
strengthens students’ social and 
emotional skills and enables 
them to confidently discover 
their passions and interests in 
life.

The design of the new Birney 

Elementary cultivates a dedi-
cated support network around 
students by welcoming families 
and the community in and pro-
viding a diversity of spaces for 
engaging in the daily life of the 
school.

Relationships between students
Building relationships with 

other students can be easy if 
settings for social interaction are 
provided in the school. These 
spaces can be as simple as 
alcoves in the corridor or a sepa-
rate small room in the building.

At Birney, we added Buddy 
Benches in the main circulation 
area. These colorful alcoves pro-
vide a slight increase in privacy 
to encourage one-on-one con-
versations without separating 
students from the hustle and 
bustle.

Students also have access to 
an open library, which provides 
settings for a variety of experi-
ences, from cozy individual seat-
ing to small-group activity and 
large-group reading spaces.

Birney’s classrooms are orga-
nized into clusters, with shared 
activity areas and small-group 
rooms, all visually connected to 
form a learning neighborhood. 
Just outside each neighborhood 
are areas that allow students to 
gather comfortably before and 
after school.

These spaces are also used 
by small groups for practicing 
self-management during col-
laborative work. Each learning 
neighborhood has a designated 
art gallery to foster a sense of 
belonging by allowing students 
to express their identity and 
creativity.

Students also need space with-
in the classroom to concentrate 
on tasks or take a moment to 
refocus themselves and their 
emotions. At Birney, each class-
room features a small Focus 
Space for students that looks 

out to nature with comfortable, 
adjustable seating.

Choice and flexibility allow stu-
dents to create spaces that are 
most conducive to learning for 
them, when they need it, without 
being asked to leave class.

Student and adult relationships
Research shows that the rela-

tionship built with a teacher can 
be the most fruitful for a stu-
dent. Relationships with multiple 
adults are even more beneficial. 
These relationships with teach-
ers and specialists encourage 
students to trust the information 
being taught and gives students 
someone to consult for advice 
on issues such as how to resolve 
conflicts.

Birney’s Peace Rooms provide 
space for teachers and support 
specialists to meet with students 
to discuss conflicts and develop 
solutions.

The purpose is to discuss the 
cause of the conflict and how 
students could have reacted dif-
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Can a building help kids cultivate personal relationships?
At Birney Elementary in Tacoma, simple additions such as “Buddy Benches” and “Focus Spaces” give students cozy spaces to be themselves.

By STEPHEN
BLACK
McGranahan Architects

& AARON
WINSTON

RELATIONSHIPS — PAGE 12

Image courtesy of McGranahan Architects

The design takes a holistic approach to learning, with a focus on 
strengthening students’ social-emotional development.
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techniques were used to validate 
that failure of a single structural 
element would not result in dis-
proportionate collapse. The new 
school replaces a 1960s struc-
ture with a 37,000-square-foot 
building includes an activity wing 
which houses the gymnasium, 
cafeteria and music classroom.

The roof of the activity wing was 
designed for assembly live loads 
and has four external stair towers 
to access the roof. With an area of 
approximately 8,500 square feet, 
the safe refuge has sufficient room 
for the entire K-12 student body 
along with faculty, district staff and 
local community members.

The safe refuge provides 24/7 
emergency access for the public 
and can easily accommodate 
1,000 people.

Secure access
Since the primary role of the 

building is to serve as an ele-
mentary school, TCF Architecture 
designed several security mea-
sures to ensure that the safe ref-
uge can be accessed by the pub-
lic in a non-tsunami emergency 
while the students remain safe 
during normal school operations.

All of the entry doors for the 
safe refuge are located on the 
exterior of the building. These 
doors are secured with magnetic-
release locks which can be over-
ridden in the front office if an 
earthquake occurs or a tsunami 
warning is issued. If the event 
happens after hours, the public 
can access the roof by breaking 
an access panel adjacent to the 
entry doors.

Security cameras deter unlaw-
ful access except in an emer-

gency. The pioneering aspect 
of this project is leading many 
neighboring jurisdictions and 
other organization to take notice.

Several are taking deliberate 
steps towards developing vertical 
evacuation refuges in their com-
munities. Although grant funding 
was not awarded to this project, 
the Federal Emergency Man-
agement Agency did deem the 
application eligible which allows 
future tsunami-safety projects an 
opportunity to apply for federal 
grant funding, such as recently 
awarded tsunami vertical evacu-
ation structure projects for the 
Shoalwater Bay Indian Tribe, city 
of Ocean Shores and Aberdeen 
School District.

Finally, the project served as 
a proof of concept in that it 
was completed even before man-
dated by the building code, thus 
demonstrating that communi-
ties can take proactive steps 
to increase their safety even 
when confronted with a seem-
ingly overwhelming hazard.

The design team included Hat-
ton Godat Pantier as the civil 
engineer, Metrix Engineers as the 
mechanical engineer, and BCE 
Engineers provided electrical 
engineering services. Construc-
tion Services Group represented 
the Ocosta School District during 
design and construction.

The Ocosta Elementary School 
received the Outstanding Award 
for New Buildings Less than $20 
million from the National Council 
of Structural Engineers Associa-
tions in 2018.

Cale Ash is a principal and the 
director of Degenkolb Engineers’ 
Seattle office.

tsunami-safe
continued from page 2

ferently. This process, and space 
to support it, helps build empathy 
and problem-solving skills. These 
rooms should be positioned with-
in the learning neighborhoods to 
be visible from the classroom.

This arrangement supports 
social-emotional learning and 
allows other student support 
services to be provided within 
the neighborhoods throughout 
the day. The principal and coun-
selor offices are located in “the 
heart of action” rather than in a 
back hallway. They are provided 
with comfortable soft seating 
and large windows to be visible 
and create a sense of welcome 
rather than discipline – encour-
aging positive relationships.

Parents and partners
The design for Birney includes 

a welcoming Family Connection 
Center, hosted by a family liaison, 
for parents to meet with teach-
ers, other parents and commu-

nity partners.
The FCC fosters relationships 

with parents that break down 
social barriers and help them 
feel a part of the school com-
munity. In the FCC, parents learn 
how to model at home the social 
emotional lessons their children 
are learning in school.

By being thoughtful about 
providing school settings that 
support social-emotional learn-
ing, we can help students be 
more self-aware, practice self-
management, have more social 
awareness, develop relationship 
skills and be responsible deci-
sion makers.

These skills boost students’ 
success in school and in life and 
can transform stress and anxiety 
into happy and nurturing experi-
ences for children.

Stephen Black is a project man-
ager and Aaron Winston is a proj-
ect architect with McGranahan 
Architects. 

relationships
continued from page 11



School districts face many 
challenges today. Escalat-
ing material prices, outdat-

ed budgets, tariffs and a com-
petitive bid climate challenge the 
traditional delivery of new and 
renovated educational facilities.

When Boze Elementary School 
needed replacing, Tacoma Public 

Schools chose 
an innovative, 
non-tradition-
al method to 
meet these 
c h a l l e n g e s 
h e a d - o n : 
p rog ress i ve 
design-build.

The replace-
ment of Boze 
marks the first 
time in Wash-
ington that a 

district has used progressive 
design-build to deliver a K-12 
school.

Tacoma Public Schools offi-
cials knew they would need a 
cohesive team to mitigate risks 
and guide the replacement of 
Boze to a successful conclusion 
with this new delivery method.

The team of Korsmo Construc-
tion and BCRA were selected 
for their strength in design-build 
experience. Together with Taco-
ma Public Schools, the progres-
sive design-build team focused 
on meeting program needs and 
design goals — all while maximiz-
ing the budget and meeting a 
rigorous inclusion target.

Meeting district needs
With progressive design-build, 

collaborative decision-making 
happens early and often. With 
designers and contractors in 
alignment prior to solicitation, 
Tacoma Public Schools joined a 
cooperative team where every-
one was an engaged participant 

in a process dedicated to a 
value-rich outcome.

Using design-build best prac-
tices, Korsmo-BCRA and Taco-
ma Public Schools were able to 
expedite decision making and 
work through Boze’s challenges 
together. 

Early partnering allowed the 
progressive design-build team 
to create project efficiencies 
that saved time and maximized 
every program dollar for the 
district. Early agreements on 
which spaces and features were 
priorities for the owner helped 
control costs throughout design 
and construction without sacri-
ficing program needs — a key to 
defining project success.

Tacoma Public Schools was 
also committed to investing in 
the local community by providing 
opportunities to disadvantaged 
and local businesses. The dis-
trict worked closely with Korsmo 
to promote and secure inclusion 
goals of 30% local, 10% minority-
owned, 6% women-owned, and 
5% small business.

The project has doubled its 
local inclusion goal and its goal 

for minority-owned business 
involvement. As the project con-
tinues these numbers will con-
tinue to rise, proving to districts 
around the state that this type of 
outreach is attainable.

Students and community
Boze Elementary School func-

tions both as a school and com-
munity hub that provides a meet-
ing place and social and well-

ness services to many residents 
of Tacoma’s Eastside. Under-
standing these unique needs 
was critical to make design and 
construction decisions based on 
value to the overall program 
rather than their cost.

The collaborative nature of 
progressive design-build allowed 
the team to work with com-
munity partners such as the 
WIC program and the Technology 
Access Foundation to prioritize 

programming spaces, such as 
a family liaison office and a 
community meeting room with 
a separate entrance.

The city of Tacoma is also 
noticing the success of Boze. 

“A new school only happens in 
a community once every couple 
decades, if you’re lucky, and 
we’ve been given the opportunity 
to reconstruct Boze Elementary 
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Tacoma takes a chance on progressive design-build
An elementary school project tests the alternative delivery method in an effort to control costs and meet design and inclusion goals.

By HEATHER 	
HOCKLANDER
BCRA

Image provided by BCRA

Photo provided by Skytech Aerial Photo

TAKING A CHANCE — PAGE 20

Students and staff will move into the new Boze 
Elementary School in September 2020.

Early collaboration allowed the team to agree on 
which spaces and features were priorities, saving 

time and money for the school district.
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In 1986, when school districts 
across the country were raz-
ing historic schools in favor of 

building new ones, the citizens 
of Seattle held hands and sur-
rounded Franklin High School 
declaring that their school would 
not be torn down.

Seattle Public Schools lis-
tened and Bassetti Architects 
was brought on board to restore 

the landmark. 
Franklin High 
S c h o o l ’ s 
rehabilitation 
became a 
national stan-
dard, inspir-
ing districts 
t h r o u g h o u t 
the country to 
carefully con-
sider the pres-
ervation of 
their historic 
schools.

The project 
received numerous design and 
preservation awards, protected 
a community asset and revital-
ized the school’s educational 
program within the historic shell.

What no one knew in 1986, 
however, is that by choosing 
to modernize the school, the 
project was also supporting the 
planet above and beyond the 
sustainable features that were 
incorporated into Franklin’s 
redesign. 

Since that time, Seattle Public 
Schools has revitalized more 
than two dozen historic schools 
and, although it has become 
increasingly apparent that these 
schools are more than capable 
of meeting the vast program-
matic necessities associated 
with 21st-century learning, what 
about sustainability?

In the throes of climate change, 
can historic schools even begin 
to measure up to the green 
features being incorporated into 
new buildings? 

They can, indeed.
In 2011, the National Trust for 

Historic Preservation conducted 
a study on the embodied energy 
of existing versus new buildings 
called “The Greenest Building: 
Quantifying the Environmental 
Value of Building Reuse.” This 
document revealed that K-12 
replacement projects can take 
up to 75 years to reach the car-
bon equivalency of an existing 
historic building.

After decades of research, 
there is now enough data to 
conduct a more conclusive life-
cycle assessment of historic 
K-12 schools to inform the direc-
tion of our projects. This was the 
case with the current moderniza-
tion of Benson Polytechnic High 
School in Portland. 

After nearly 40 years since 

a major capital bond measure 
had been approved and, facing 
a growing backlog of deferred 
maintenance and inadequate 
facilities, Portland Public Schools 
set about creating a long-range 
plan in 2012.

With more than 40 landmarked 
or potentially landmarked 
schools built before 1950, this 
plan set priorities for the design 
teams who would work on these 
historic schools: 

• Balance potential life-cycle 
savings of new construction with 
the embodied energy investment 
in exiting buildings. 

• Respect and preserve his-
toric elements unique to neigh-
borhoods. 

• Salvage and reuse high-qual-
ity materials. 

Life-cycle assessment
Portland Public Schools also 

wanted to evaluate the life-
cycle embodied energy impacts 
of rehabilitating their schools 
instead of replacing them.

With this imperative, Bassetti 
used a life-cycle assessment to 
evaluate the embodied energy 
impacts of the design for Ben-
son. Coupled with the program 
requirements and first-cost 
analysis, the life-cycle assess-

ment helped the design team 
determine the efficacy of restor-
ing areas of the historic build-
ing. To do this, Bassetti used 
methodology recommended by 
the University of Washington’s 
Carbon Leadership Forum.

For the study, we looked at 
four scenarios. In each one, we 
assumed a building lifespan of 
75 years, consistent with the 
National Trust’s study: 

• Keep the existing building 
as-is and continue to operate it 
for 75 years. This was our control 
case. We knew it was not pos-
sible to continue operating the 
building for 75 years, as its sys-
tems are on the verge of failure 
and in dire need of replacement, 
but we used this scenario as a 
point of comparison.

• Use the proposed design, 
which renovates 268,000 
square feet of the existing build-
ing, demolishes 155,100 square 
feet and constructs 136,800 
square feet of new structure.

• Opt for replacement. We 
compared the proposed design 
against completely demolishing 
the 370,000 square feet of exist-
ing building and constructing an 
entirely new building, using the 
same energy conservation strat-
egies as the proposed design.

• Replace the entire building 

with a baseline, code-compliant 
building. This is the same as the 
third scenario, but we assumed 
that the new building was con-
structed to baseline code stan-
dards, with no additional energy-
saving measures.

A surprising finding
Our initial result was as expect-

ed, the proposed design gener-
ates approximately 12,000 met-
ric tons of CO2e (the CO2 equiva-
lent), versus about 24,000 met-
ric tons for the replacement and 
baseline scenarios.

What does saving 12,000 met-
ric tons of CO2e mean? To put 
some context to that number, we 
would need to plant 196 acres 
of trees and let them grow for 
75 years to offset the carbon 
from the proposed design. For 
the replacement scenario, 355 
acres of trees are required. For 
automobiles, 12,000 metric tons 
is the equivalent of saving 1.3 
million gallons of gasoline and, 
for home energy use, it equates 
to a savings of 1,437 homes for 
one year.

To get a fuller picture, we com-
bined the initial embodied car-
bon from construction with the 
footprint of operational energy 
over 75 years. When we did 

this, we encountered a few sur-
prises. First, it appeared that 
the initial embodied energy was 
quickly dwarfed by the opera-
tional energy.

But what about the significant 
impact of construction?

We looked at this ratio over 
two timescales. A 20-year period 
showed that with the proposed 
design, construction accounted 
for about 33% of the total impact. 
For the replacement scenario, 
embodied energy was about 
50% of the total. When looking 
at 75 years, the proposed and 
replacement scenarios showed 
12% and 23%, respectively, for 
embodied energy. 

The second finding surprised 
us. When we compared the pro-
posed design to the existing 
building, we found that because 
the current energy use is already 
quite low it would take 20 years 
before the total footprint of the 
proposed design becomes less 
than the amount needed to con-
tinue to operate the existing 
building.

What’s more, the complete 
replacement option didn’t have 
a lower footprint until 40 years. 
This suggests that the often-
held assumption that building 

Reducing K-12 carbon footprints through reuse
Does it always make sense to replace an aging school building with a new, energy-efficient one? Not necessarily. 

By KRISTIAN 
KICINSI
Bassetti 		
Architects

Bassetti’s rehabilitation of Franklin High School 
in Seattle became a national standard for historic 

school preservation.  
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Facility safety has been 
pushed to the forefront as 
educational organizations 

grapple with the challenges of 
aging infrastructure.

As schools and universities 
face opportu-
nities for new 
construction, 
d e s i g n e r s 
are turning to 
environmental 
health con-
sultants for 
guidance on 
how to inte-
grate safety 
into the full 
building life 
cycle — from 
pre-planning, 
through occu-

pancy and eventual demolition 
or reuse.

This safety-by-design approach 
promotes the health of students 
and school staff at every phase 
of the design process, including 
leading up to, throughout and 
after occupancy.

Safety steps
Safety begins from the ground 

up. During the initial phases of 
design, planners must assess 
the facility’s placement to evalu-
ate viability, integrity and longev-
ity. 

During this pre-design phase, 
the site undergoes studies that 
will eventually provide a road 
map for the project. Land sur-
veys are used to determine the 
ideal placement of a site by 
assessing its proximity to other 
properties or environmental ele-
ments. Traffic studies are con-
ducted to ensure safe travel 
and ADA compliance. Wetlands 
studies consider the safety of 
the local ecology during and 
after construction.

Lastly, environmental site 
assessments look toward the 

history of a site to determine 
whether underlying contamina-
tion issues are present. This step 
is critical to prevent any long-
term health and environmental 
issues that may arise during 
facility occupancy.

The project then moves to the 
design phase, where safety will 
again play a key role. During this 
phase, the results of prior stud-
ies, regulations, budgets and 
specifications, are combined 
into a series of guidance docu-
ments that will steer the facility’s 
construction.

Engineers and designers use 
these documents as a resource 
as they develop the infrastruc-
tural components of the site’s 
safety.

Environmental engineers cre-
ate solutions to protect and 
improve the health of living 
organisms.

Geotechnical engineers 
address the behavior of earth 
materials. Structural engineers 
design the “bones and muscles” 
that create the shape of a facil-
ity’s foundation.

Traffic engineers focus on the 
safe and efficient movement to 
the school on adjacent road-
ways.

Civil engineers and architects 
look at how to safely maneuver 
people and vehicles throughout 
the interior of a school’s site, 
especially during pick up and 
drop off.

Once site development is 
actively underway, the guidance 
documents are also used to 
safeguard the safety of site work-
ers and minimize environmental 
impacts. At this stage, workers 
are trained on health regula-
tions, and safety protocols are 
put in place for field activities.

Routine testing is conducted, 
particularly on sites with unusual 
chemicals requiring remedia-
tion. Occasionally, changes in 
site conditions such as severe 

weather will require adjustments 
in health and safety protections. 
Having a proactive safety plan 
in place allows staff to dynami-
cally maintain focused on safety, 
while incorporating changes into 
ongoing protection protocols.

Open communication between 
contractors, owners and stake-
holders is vital at this phase. 
Potential site risks, if identified 
early, can be addressed in a way 
that upholds regulatory compli-
ance, while preventing situations 
that would otherwise bring work 
to a halt.

Finally, once construction is 
completed, facility managers 
step in to help secure continued 
safety for students and staff. 
This role comes with its own 
unique challenges.

A more holistic approach
The field of facility manage-

ment is constantly evolving. 
Regulations and codes are fre-
quently updated in response to 
technological advancements or 
new discoveries in environmen-
tal health.

Over the last 20 years, chang-
es to regulations associated with 
lead paint, asbestos, drinking 

water, seismic upgrades and 
dilapidated underground tanks 
have transformed the face of 
facility safety.

Schools and universities 
often rely on facility manage-
ment programs to incorporate 
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How safety by design makes school projects 
safer from start to finish, and beyond
The concept promotes the health of students and school staff at every phase of the design process.

By HEATHER 
GOUDIE
PBS Engineering 
and Environmental

Images courtesy of PBS Engineering and Environmental

During the initial phases of school design, planners evaluate viability, 
integrity and longevity to determine safety measures.

Once site development is underway, the guidance documents are also used to 
safeguard the safety of site workers and minimize environmental impacts.

SAFETY BY DESIGN — PAGE 20
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The classroom has come a long 
way from blackboards and chalk. 
The classroom today revolves 
around interaction, collaboration 
and technology.

Workpointe takes education 
seriously. We 
were all once 
students and 
now we see 
our kids grow-
ing up in a 
completely dif-
ferent environ-
ment than we 
once learned 
in.

We have the 
opportunity to 

see this change evolve and to 
accurately support that growing 
change.

Classrooms and learning envi-
ronments have evolved dramati-
cally over the years. The class-
room is more collaborative and 
teachers are encouraging stu-
dents to work together, to learn 
from one another.

This means the furniture needs 
to adapt and grow with new 
methods and styles that are 
happening in today’s schools. 
Beyond the classroom, we are 
also seeing a dramatic change in 
libraries, cafeterias and perform-
ing arts centers, just to name 
a few.

Libraries or media centers are 
more than just a place to read or 
check out books. They are social 
gathering places for teens, tutor-
ing, study groups, meetings and 
activities for children.

Workpointe helps plan space 
to create a fun and exciting envi-
ronment and still have flexible 
furniture to accommodate the 
needs for various functions.

Case study in Texas
Imagine an elementary school 

with no gym for future athletes, 
no stage for budding stars and 
inadequate classrooms for 
tomorrow’s leaders. 

Those are just some of the 
difficulties the Burkburnett 
Independent School District in 
Burkburnett, Texas, was facing 
when it started planning a new, 
80,000 square-foot school to 
house all third- through fifth-
grade students. The district also 
wanted to build a school cen-
tered around student and staff 
collaboration.

To execute this project, BYSP 
Architects was engaged to 
ensure a flexible yet connected 
design that addressed educa-
tional, social, recreational and 
environmental needs. Specifical-
ly, the district wanted to expand 
on the concept of student-
centered learning it had tried 
to incorporate into its existing 
schools.

Touring the school was a criti-
cal part of the design phase to 
get a better understanding of 
how to approach the design.

“These were not traditionally 
structured classroom settings,” 
said Terry Lowry, interior design-
er with BYSP. “The teachers and 
students were already accus-
tomed to learning in a relaxed 
environment where students 
could choose their seating. We 
knew we wanted to provide both 
a plan and furniture options that 
allowed for a continued, modern 
atmosphere for learning.”

As a result, the new Overton 
Ray Elementary School is one 
of the most flexible and fluid ele-
mentary schools in north Texas. 
Aside from the 24 classrooms, 
the campus includes a variety 
of collaborative spaces, three 
STEM labs, three collaboration 
stations, an amphitheater and 
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As classrooms evolve to meet changing needs, 
the furniture should too
Today’s collaborative environments call for desks, tables and chairs that can be moved around and used in different ways.

By MATT ARNOLD
Workpointe

Photos courtesy of Workpointe

Teachers at Overton Ray Elementary in Texas can easily rearrange 
the furniture to encourage student interaction.

FURNITURE — PAGE 20

The furniture has casters for ease of movement. Dry-erase 
desktops offer another way for students to work together.
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There are many schools of 
thought when it comes to 
designing K-12 facilities. 

Tillicum Middle School in Bel-
levue and Riverview Elementary 
School in Snohomish are exam-
ples of two approaches — both 
designed by NAC Architecture 
to reflect the intentions of our 
clients.

Tillicum: a user’s guide
Linking learning with meaning-

ful experiences has been shown 
to significantly improve retention 

and increase 
student suc-
cess. We can 
all remember 
the variety of 
places and 
contexts in 
which we have 
learned some-
thing meaning-
ful. And chanc-
es are those 
places are as 
varied as we 

are. Successful schools and suc-
cessful educators now embrace 
this simple truth — learning hap-
pens everywhere. 

Often called decentralized 
learning, this perspective seeks 
educational opportunities both 
inside and outside the class-
room. A school building or cam-

pus can take advantage of site 
topography and nature to pro-
vide outdoor areas for engag-
ing students through exploration 
and play. Introducing space for a 
garden lets students grow fruits 
and vegetables while studying 
the science of nutrition.

Highlighting sustainability 
measures throughout the build-
ing, such as LED lighting or 
energy-use dashboards, raises 
awareness about environmental 
stewardship. Informal gathering 
spaces throughout the school 
can feature soft seating and 
writeable walls to invite spon-
taneous group work or problem 
solving. 

At the same time, great school 
design is a bit like the physical 
representation of potential ener-
gy. Fully activating new oppor-
tunities for learning requires 
a combination of educational 
understanding and cultural sup-
port mechanisms for the fac-
ulty. Even after a vigorous and 
inclusive process, it is unreal-
istic to assume that an entire 
school staff will comprehend the 
design intention without their 
own chance to learn about it. 

What if every school facility — 
just like any new appliance or 
gadget — came equipped with 
a user’s guide? Chock-full of 
information about reasons for 
the different spaces, each of the 

various technologies and sys-
tems and how all the parts work, 
it could serve as a reference tool 
for facilities staff and teachers 
to access the inner workings of 
their building and support their 
learning objectives.

Last year, the Bellevue School 
District opened its new Tillicum 
Middle School. The building was 
designed as a “marketplace of 
learning,” organizing science, 
career and technical education, 
art, library and core classrooms 
around a flexible shared space. 
The scheme was selected by the 
design committee because it 
encourages collaboration, con-
nects programs, and puts learn-
ing on display.

A user’s guide, created and 
distributed to teachers and staff 
members, provides information 
on the design thinking behind 
the building’s layout, purpose 
of non-classroom spaces, and 
inspiration for the graphics and 
artwork throughout the school. 
Sustainability was a key design 
consideration, so the guide high-
lights sustainable building fea-
tures as well. 

Riverview: making relationships 
Throughout the design of River-

view Elementary School in Sno-
homish, Principal Tammy Jones 
and her faculty spent time rede-

At successful schools, learning happens everywhere
To make the most of their spaces, educators should understand how the design relates to their educational mission.

By MATT 		
RUMBAUGH
NAC Architecture 

Photos by Ben Benschneider

Window seating located throughout the classrooms 
and common spaces allows students to create a 

space within a space for learning.

Classrooms at Riverview Elementary School connect seamlessly to shared learning commons, 
allowing all manner of activities to occur throughout the space with easy supervision.
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fining their core values.
Jones explained, “For River-

view, it’s simple: relationships 
— staff to parent, staff to staff, 
staff to student, student to stu-
dent — are the foundation of 
everything we do. Therefore, we 
need both a culture and a build-
ing that supports all types of 
relationships.” 

The old building lacked the 
spatial framework to usher in 
new relationships and learning 
opportunities, so the concept 
that “learning happens every-
where” became a driving force 
when planning for the replace-
ment school began in 2008. 

“Successful relationships 
aren’t stagnant,” said Jones, “so 
the building shouldn’t be either.” 

Spaces inside and outside 
the classroom intentionally sup-
port all types of learning. Within 
the classroom, considerable 
thought was given to establish-
ing more opportunities for varied 
activities. Built-in window seats, 
mobile bookshelves and oper-
able partitions between half of 
the classrooms diversify space 
types, sizes and potential activi-
ties.

Large classroom windows look 
into the shared learning com-
mons and connect groups of four 
classrooms. In hallways and the 
library, nooks allow one to two 
students either to work indepen-
dently or receive personalized 
instruction from educators.

Outside, a meandering path 
with informational signage and 
a large overlook turn the on-site 
wetland into a unique learning 
space. Amphitheater seating 
allows teachers to take instruc-
tion outdoors. The architecture, 
both indoors and out, serves 
as the connective tissue linking 
educational activities and facili-
tating decentralized learning. 

The staff of Riverview Elemen-
tary moved into their new school 
in 2011. Jones continues to 
lead her team on a journey of 

cultural definition and reinforce-
ment through daily, periodic, and 
annual activities.

Every year as new staff join 
and continuing staff prepare for 
a new school year, they discuss 
the “why” behind what they do 
as much, if not more, than how 
to execute the “why.”

Kids spend the first three days 
of school in a multi-grade “fam-
ily” group of 25 to 30 students 
participating in activities that 
reinforce the school’s five cul-
tural pillars. Students then con-
tinue to meet as a family once a 
month for the remainder of the 
year. This helps to integrate new 
and returning students across all 
grades, and further reinforces 
the school’s foundation of rela-
tionship-building. 

In lieu of traditional staff meet-
ings, Riverview staff spends the 
first 10 minutes of the day in a 
standing staff-gathering where 
they focus on several things: 
what does the staff need to 
know today? Students who have 
done really well are recognized 
to make sure that other teachers 
can congratulate that student 
sometime during the day, and 
they also discuss any students 
that are struggling and have a 
staff member who is not their 
regular teacher reach out to that 
student.

School buildings will easily 
outlast the tenure of any par-
ticular leader or teacher at that 
school. Therefore, it is important 
from the first day to the last 
for educators to understand the 

intent behind their school, how 
the architecture relates to their 
educational mission and how 
to create synergy between their 
educational activities and their 
school’s design.

Truly understanding and living 
a school’s educational mission 
is not something that happens 
in a vacuum. Deliberate train-
ing, open dialogue and ongoing 
evaluation is necessary.

Recurring cultural activities 
and a clear purpose, such as 
what Jones has achieved at Riv-
erview Elementary, allow educa-

tors and students alike to live 
the “why” behind their mission.

And it takes an equally dedi-
cated design team to embrace 
a school’s educational mission 
and translate that into a learn-
ing environment that supports a 
culture of collaboration. Creating 
spaces that allow learning to 
happen everywhere is just the 
beginning; the key is to design 
them in a way that communi-
cates this culture to students 
and staff.

OMWBE Certified Small Business     King County SCS 911

innovative  solutionsunique

www.prodims.com

Cost Estimating
Project Management

Project Controls
QA/QC

Inspections
Scheduling520 Kirkland Way #301

Kirkland, WA 98033
(425) 828-0500     info@prodims.com
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Academic areas at at Cherry Crest Elementary School in Bellevue open to the natural 
environment, making the spaces easily accessible as outdoor learning tools.

Large marker-board panel walls and mobile touchscreen displays at Wilson High 
School in Tacoma encourage spontaneous group work and presentations.
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new, energy-efficient buildings 
to replace aging ones as a way 
of reducing impact isn’t neces-
sarily correct. This corroborates 
the findings in the previously 
mentioned study by the National 
Trust where the total footprint of 
a historic building became less 
than the footprint of a new one.

So where is the biggest impact 
coming from in construction? 
The life-cycle assessment shows 
that concrete accounts for more 
than half of the embodied carbon 
— and that’s for a steel-frame 
building. Reducing concrete in 
construction reduces a project’s 
overall footprint. 

We also looked at the power 
sources for operational energy. 
For the sake of the data analysis, 
the makeup of the energy sourc-
es for the project were assumed 
to remain constant for 75 years.

However, we know that isn’t 
accurate since Portland, along 
with many cities across the coun-
try, plans to increase the use of 
renewable energy and phase out 
fossil fuels.

Currently renewables account 
for about 24% of Portland’s elec-
tricity, coal is 15% and natural 
gas is 28%. What if Portland 
transitions to cleaner power over 
the next 75 years? For com-
parison we ran the calculations 
again, this time using Seattle City 
Light’s power mix as the opera-
tional energy. Seattle boasts the 
greenest electricity in the coun-
try, with 92% coming from hydro-
electric and renewable sources.

Now, the percentage of embod-

ied footprint versus operational 
footprint is different. Over the 
20-year timeframe, construction 
accounts for 59% of the project’s 
total footprint and a whopping 
75% in the case of the replace-
ment option. At the 75-year 
mark, construction impacts are 
still at 28% and 46% of the pro-
posed and replacement options, 
respectively.

So, as Portland’s energy sourc-
es get cleaner over time, the 
upfront impacts from construc-
tion become a larger factor. 

By completing the life-cycle 
assessment, Bassetti was able 
to demonstrate three critical les-
sons:

• Replacing concrete with 
greener materials will greatly 
reduce the environmental impact 
of construction. 

• City and regional sources 
of energy (renewable vs. fossil 
fuel) matter. Long-term decisions 
regarding the preservation of 
historic structures are integrally 
linked with power sources. 

• The reuse of historic schools 
reduces the overall carbon foot-
print of K-12 projects, while 
allowing beautiful neighborhood 
landmarks like Benson and 
Franklin to remain intact.

Kristian Kicinski is an associate 
principal at Bassetti Architects 
and the firm’s director of sus-
tainability.

REUSE
continued from page 14

new requirements and address 
issues as they arise.

Routine testing of air, water 
and building materials helps 
to identify issues proactively. If 
renovations are required, safe-
ty practices help ensure that 
impacts to building materials are 
handled appropriately, protecting 
air and environmental quality. 
Educational organizations are 
moving beyond the reactive to a 
more holistic approach to school 
safety.

Consultants, workers, and 
communities are beginning to 
work collaboratively to incorpo-
rate safety into the full build-
ing life cycle. When schools are 
designed on a foundation of safe-
ty, educators are freed to focus 
on instruction and students can 
thrive in an environment that 
fosters healthy minds. 

Heather Goudie is senior mar-
keting coordinator at PBS Engi-
neering and Environmental.

SAFETY BY DESIGN
continued from page 15

a student lounge.
To support continued collabo-

ration, most of the furniture 
choices included casters for 
ease of movement. The school 
also chose dry-erase desktops 
to further promote collabora-
tive learning opportunities for 
students and staff. Having 
ample storage in both class-
rooms and labs adds to the 

functionality.
“The overall design represents 

an engaging, collaborative and 
flexible learning environment,” 
Lowry said. “Teachers have 
access to furniture that allows 
the freedom to rearrange in 
many different configurations 
for their students. They are 
especially pleased with the KI 
Ruckus chairs and KI Enlite 

desks because students are 
comfortable, relaxed and inter-
active while learning.” 

We love being able to col-
laborate on a project that can 
bring such a positive impact to 
the community. 

Matt Arnold is president of 
Seattle-based Workpointe.

FURNITURE
continued from page 17

That’s why documents such as 
a thoughtful user’s guide that 
lives on with the building can 
be instrumental in creating the 
baseline knowledge and under-
standing of how the building can 
support learning.

Riverview Elementary School is 
thriving still, more than a decade 
after design for the new school 
began (and eight years after 

opening the new building). The 
mixture of thoughtful, learner-
centered architecture coupled 
with a strong culture demon-
strates that learning happening 
in all places and contexts really 
does work.

Matt Rumbaugh is a principal 
at NAC Architecture.

learning everywhere
continued from page 19

and invest in the Eastside of 
Tacoma,” said City Councilmem-
ber Catherine Ushka. “The Kor-
smo-BCRA team made sure the 
reconstruction of Boze Elemen-
tary was done right. They bent 
over backwards to work with the 
community to ensure this wasn’t 
just a beautiful school, but also 
a beautiful space for the com-
munity. The team went to great 
lengths to listen to and partner 
with the community and found 
ways to solve challenges like 
moving the community garden 

that is important to the neigh-
borhood.”

Achieving success
Thanks to the inherent collab-

oration found with progressive 
design-build, the new Boze Ele-
mentary School broke ground 
with an in-budget guaranteed 
maximum price. The project 
included its full program scope, 
record-setting diversity partici-
pation and community support.

The key to our success? A 

team committed to continu-
ous collaboration, meaningful 
engagement with the project’s 
stakeholders, and creative pro-
gressive design-build solutions. 
This approach has ensured the 
new Boze Elementary is not just 
a school, but a space to serve 
its community for decades.

Heather Hocklander is an 
associate principal and edu-
cation market lead at BCRA, 
a design firm with offices in 
Seattle and Tacoma.

TAKING A CHANCE
continued from page 13
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Washington public schools: 
Top 10 project awards

In education, it’s not just fancy State U research labs that 
command those eye-popping, nine-figure capital budgets 
— we see them for primary and secondary school projects, 

too. 
Seattle voters approved in February a six-year, $1.4 bil-

lion capital levy that will fund big-ticket projects such as 
replacements for Rainier Beach High School and Mercer 
International Middle School. And Seattle is not alone: Dis-
tricts from Vancouver to Spokane this year have awarded 
contracts that, even if they’re not in nine-figure territory, 
still offer school builders ample opportunities for high-dollar 
risk and reward.

The following is a list of the biggest public K-12 construc-
tion awards in Washington state in 2019, according to DJC 
bidding records. Contracts vary from project to project, 
depending on factors such as delivery methods. So where 
award amounts weren’t available, we listed budgets or 
estimates instead.

top 10 project awards

1. Mountain View High 
School replacement

The 250,000-square-foot project will replace an out-
dated complex that opened in 1979 and serves more 
than 2,000 students.  

The new high school will have a more compact foot-
print, including two- or three-story classroom wings, a 
gymnasium, kitchen and cafeteria, media center, front 
offices, support space, collaboration areas and spe-
cialty instructional spaces. An existing theater, com-
mons and one of the gymnasiums may be remodeled. 

The site will be redeveloped to include distinct travel 
and parking zones, and longer on-site queuing areas to 
reduce congestion in the neighborhood. Athletic fields 
will be replaced.

Estimate: $150 million; no award amount available 
GC/CM: Skanska USA Building
Architect: LSW Architects
School district: Evergreen Public Schools, Vancouver

2. Yelm Middle School and Southworth 	
Elementary School replacements 

The new Yelm Middle School will have 100,000 square feet for grades six through eight, 
and serve 725 students on an 18-acre site. 

The project will replace the existing 1966 middle school, which will be retrofitted to serve 
as an interim site for the new Southworth Elementary School. 

The elementary will be built on the site of the existing school, which opened in 1972. The 
replacement will have 65,000 square feet and serve 550 students from kindergarten through 
fifth grade. 

Both new schools will replace aging, undersized facilities that have reached the end of 
their usefulness. 

Budget: $112 million; $68.4 million for Yelm Middle School and $43.7 million for Southworth 
Elementary; no award amount available
GC/CM: Forma Construction
Architect: BCRA
School district: Yelm Community Schools

2 0 1 9

High altitude verticals and close-up 
oblique views

Construction documentation and 
document planning
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Bellevue • Bremerton • Eugene • Everett • Ferndale • Hillsboro •  Kent • Longview • Olympia  
Pasco • Portland • Salem • Seattle • Spokane •  Tacoma • Vancouver • Wenatchee • Yakima

WE’RE ON YOUR TEAM!
When you work with Star Rentals, you add  
powerful players to your project team–pros that  
are skilled, knowledgeable, and easy to work with.

Star Rentals employees are the most experienced in  
the industry. From our extensive training and safety 
programs to our equipment expertise, you can count 
on us to deliver the goods. We make sure you get  
fast, responsive service, and headache-free billing.

Do we think it’s important to be a team player? 
Absolutely.

100+ Years of Outstanding Service.
Star Rentals is the oldest, largest and most reliable 
independent rental company in the Pacific Northwest.

www.starrentals.com

top 10 project awards

3. Kennewick High School 
The new two-story, 292,000-square-foot school will replace the existing 

Kennewick High, which opened in 1951. It will include a science wing, a din-
ing commons, a courtyard and other features, and will connect to the existing 
Lion’s Den gym and a remodeled auditorium.

Award: $86.9 million
General contractor: Fowler General Construction Inc.
Architect: MMEC Architecture
School district: Kennewick School District

4. Shaw Middle School and On Track 
Academy

Work includes a new multi-use campus with a 140,000-square-foot middle 
school and a new 45,000-square-foot building for the On Track Academy, an 
alternative high school.

Estimate: $62 million; no award amount available
GC/CM: Lydig Construction
Architect: Integrus Architecture
School district: Spokane Public Schools

Image by MMEC Architecture

On Track Academy

Image by Integrus Architecture
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top 10 project awards

10. Olympic High School modernization 
Phase 2

The project will modernize two “units,” or school wings, including class-
rooms and restrooms. Windowless interior classrooms will be converted 
to flex spaces, and locker rooms will be reconfigured. New spaces include 
a staff room and team classroom. Exteriors will be updated. 

Total budget: $29.48 million; no award amount available
GC/CM: Forma Construction Co.
Architect: Sundberg Kennedy Ly-Au Young Architects
School district: Central Kitsap School District, Silverdale

5. Prosser High School
A five-level, 163,400-square-foot building will be constructed on a compli-

cated, sloping site. The school will have a welcoming main entry and three 
floors of classrooms organized in a linear arrangement to make the most of 
daylight and views. Other spaces include a media center, 300-seat auditorium 
and a central kitchen. The school will serve up to 1,200 students in grades 
nine-12. 

Award: $52.2 million
General contractor: Chervenell Construction Co.
Architect: Architects West
School district: Prosser School District

6. Walla Walla High School 		
renovations and improvements

The two-phase project will begin with construction of an 18,000-square-
foot science building with eight classrooms. Second-phase work will involve 
renovating eight buildings, replacing aging site utility infrastructure, and 
completing other site improvements. 

Estimate: $48 million (maximum allowable construction cost)
General contractor: Jackson Contractor Group
Architect: Architects West
School district: Walla Walla Public Schools

7. Wing Luke Elementary School Phase II
A new 93,000-square-foot building replace the original school, which 

opened in 1971 and has several major systems and structural challenges. 
Classrooms will be organized around flexible learning commons. 

Award: $31.5 million 
General contractor: Jody Miller Construction
Architect: NAC Architecture
School district: Seattle Public Schools

8. Mount Stuart Elementary and new elementary
Work includes a 55,000-square-foot replacement building for Mount Stuart 

Elementary and an all-new 57,000-square-foot elementary to be constructed 
on a 29-acre parcel. 

Budget: $31 million; no award amount available
GC/CM: Garco Construction
Architect: Integrus Architecture
School district: Ellensburg School District

9. Ray Reynolds Middle School
A new 115,000-square-foot middle school to serve 1,100 students.

Award: $31.04 million 
General contractor: Fowler General Construction
Architect: MMEC Architecture
School district: Pasco School District

Image by Architects West
Image by Architects West

Image by Integrus Architecture

Image by NAC Architecture

Mount Stuart Elementary School

Image by MMEC Architecture
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    Trimble Support
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CAD/BIM services and 
support

WWW.CADDNW.COM - 206-241-0901

Choose us for your 
next project!

Concrete can make a major 
difference in reaching low- 
or net-zero goals on any 

K-12 project.
“Achieving zero-energy school 

facilities is a strategy of reduc-
ing energy use 
low enough 
that allows 
roof mounted 
solar panels or 
other on-site 
r e n ew a b l e s 
can offset the 
buildings ener-
gy use over the 
course of an 
entire year,” 
said Philip 
Donovan, one 
of the project 
architects for 

the net-positive energy Discovery 
Elementary School in Arlington, 
Virginia.

“Most of the energy savings 
are achieved through reducing 
the air leakage of the building 
skin thereby reducing the energy 
needed to heat and cool the 
building spaces,” Donovan said. 
“Concrete is a modern building 
material with immense struc-
tural capacity and energy effi-
ciency contributions. It also one 
of the most effective air barrier 
systems you can utilize.”

First to zero-energy
Following are several case 

studies highlighting the use of 

concrete and the role it plays 
in creating zero-energy school 
facilities.

Richardsville Elementary 
School, completed in 2010, is 
the nation’s first zero-energy 
school. The 77,000-square-foot 
building combines drastic a 
reduction in energy consumption 
with on-site photovoltaic panels 
that produce more energy than 
is required to run the building.

The reduction in energy con-
sumption was achieved using an 

insulating concrete form system 
for the exterior walls and geo-
thermal heat pumps along with 
several passive solar strategies.

“We are tremendously proud 
that, since its opening in 2010, 

we have not paid a single utility 
bill on Richardsville Elementary 
School, said Jay Wilson, director 
of safety and management at 
Warren County Public Schools 
in Kentucky. “The reason for 

this cost avoidance is that the 
building actually generates more 
electricity than it consumes. At 
the end of the school year, we 

Concrete systems help schools achieve net-zero goals
The combination of reinforced concrete and insulation provides an ideal load-bearing wall, thermal envelope and air barrier.

By LIONEL LEMAY 
National Ready 
Mixed Concrete 
Association

CONCRETE SYSTEMS — PAGE 27

Photo by Sherman Carter Barnhart

Kentucky’s Richardsville Elementary, the nation’s first zero-energy 
school, uses measures such as photovoltaic panels to produce power.
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Today more than ever before, 
designers are tasked with 
balancing diverse influ-

ences.
These include, but certainly are 

not limited to, increased bud-
get pressure; compact sites that 
present challenging development 
requirements, and a requirement 
for architecture to keep ahead 
of our rapidly changing cultural, 
professional and educational 
landscape. 

While maximizing the invest-
ment of public funds, it is 
increasingly important for public 
buildings to suit their primary 
purpose while also inviting broad 
community use after hours.

Today’s school buildings strive 
to provide diverse and varied 
experiences to students, while 
inviting supplementary activi-
ties, both indoors and out. In 
the same way we encourage 
students to tap into a range 
of skills to solve problems with 
overlapping subject matter, we 
strive to produce buildings with 
components and spaces that 
support dual-purpose use.

Spatial relationships, size and 
sequencing of K-12 learning 
environments are consistently 
being re-studied in the effort to 
support rapidly evolving ideolo-
gies for learning and teaching. 

Such is the case for Northeast 
Tacoma’s Browns Point Elemen-
tary School, a project delivered 
as part of Tacoma Public Schools’ 
2013 bond.

This series of bond projects 
tasked design teams with dual-
purposing every built square foot, 
interspersing opportunities for 
learning throughout and allowing 
quick and easy space transfor-
mation to suit changing needs.

In response to these criteria, 
Browns Point Elementary School 
relies on two primary strategies: 
first, circulation is considered 
a multifunctional “zone” inter-
twined with learning space, day-
light and views. Second, outdoor 
space is carefully planned to 
invite engagement, performance 

opportunity and project-based 
work outside of the classroom.

Browns Point, one of a number 
of projects produced under this 
bond, shares a common attri-
bute of celebrating the process 
of learning. Its efficient design 
enhances flow and function at 
every turn. 

Community connection
In many communities, schools 

are the centers for congrega-
tion during non-school hours. 
This is true in the Browns Point 
neighborhood, in part due to the 
area’s remote location across the 
waters of Commencement Bay.

An exercise of community asset 
mapping revealed the reliance of 
residents in utilizing the building 
and site for organized sports, as 
a neighborhood playground and 
spot for event gathering. This 
informed the floor plan’s big 
move to promote the gymnasium, 
typically placed toward the back 
of the building, to the front and 
center.

This location allows easy 
access and celebrates, rather 
than hides, the exciting activ-
ity within through ground-level 
windows. Primary entrance for 
students and visitors during 
the school day, and secondary 
entrance for those accessing the 
building from the direction of the 
ballfields after hours, are offered 
through dual entries that flank 
the gym.

High and low glazing on three 
of the four sides allow visual 
connection to the front of the 
site, 51st Street to the north and 
the school’s own internal core. 
To suit community events, doors 
open directly to the covered out-
door space at the front of the 
school to welcome visitors and 
allow activity to flow seamlessly 
from inside to out. 

Reducing circulation
Most school floor plans are 

based on a series of wings con-
nected by lengthy, double-loaded 
corridors. This traditional con-
figuration offers direct access, 
acoustic separation and ample 
wall area to use as display sur-
face. The downside: long cor-
ridors take time to navigate, 
a negative impact to valuable 
instructional time.

Contrarily, reducing the amount 
of space dedicated to circula-
tion shortens transition time, 
compacts the building footprint 

Tacoma school has flexible spaces that invite 
learning, community
The dual-purpose design of Browns Point Elementary allows quick and easy transformations to suit changing needs.

By BRIAN
HO

TCF Architecture

& HOLLI
SMITH

Photos by Eckert Photography

Browns Point Elementary School in Tacoma has a 
second-floor balcony with a library and story room.

TACOMA SCHOOL; — PAGE 27

The school’s efficient design enhances flow and 
function at every turn, say the architects.
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usually get a check back from 
the utility company in excess 
of $30,000.”

Kenny Stanfield, principal at 
the architecture firm Sherman 
Carter Barnhart and architect 
on Richardsville Elementary 
School, said energy-saving 
schools pay off in the long run. 

“The easiest way to increase 
a school districts budget is 
to reduce energy consump-
tion,” said Stanfield. “And the 
most cost-effective way to save 
energy is not to need it.”

Stanfield, along with CMTA 
Engineers, lowered the energy 
use intensity for Richardsville 
Elementary School by 75%.

Because the energy use 
was so low and the building 
construction cost was below 
budget, the school district was 
able to absorb the cost of add-
ing a 349-kilowatt photovoltaic 
array to provide enough energy 
to power the school and sell 
a small amount back to the 
electric utility.

And since energy is the high-
est operational expense in 
schools, these savings can go 
towards paying for additional 
teachers, the highest opera-
tional expense. 

In late 2016, following the 
first full year of operation, the 
98,000-square-foot Discovery 
Elementary School in Virginia 
became certified as the first 
zero-energy school in the mid-
Atlantic and the largest zero-
energy school in the country.

To meet energy goals, the 
design included insulating 
concrete form exterior walls, 
roof-mounted solar panels, a 
geothermal heating/cooling 
system and LED lighting.

“Insulating concrete form 
walls have an effective ther-
mal mass equivalent to around 
R-40,” said Donovan, one of 
the project architects at the 
time with VMDO for Discovery. 
“With its concrete core, it is 
one of the best air barrier sys-
tems you can utilize on a build-
ing. One of the most significant 
impacts on achieving an ultra-
low energy use is reducing the 
air leakage of the building skin 
so we can reduce the size of 
the mechanical system and 
the amount of energy needed 
to heat and cool the building.”

He added, “Code requires 
an air leakage maximum for 
the whole building to be no 
greater than 0.4 cubic feet 
per minute. The Army Corps 
of Engineers sets its standard 
at 0.25 cubic feet per minute. 
At Discovery, we required an 
air leakage of no greater than 
0.15 cubic feet per minute for 
the whole building. We knew 
insulated concrete form, with 
its concrete core, was going 
to be the main building com-
ponent to help us reach that 
metric, and it did. The building 

passed the air leakage test on 
the first try with a rate of 0.11 
cubic feet per minute.”

An energy dashboard that 
provides real-time energy data 
is utilized by both teachers 
and students to support and 
enhance the academic curricu-
lum. The building was designed 
for an energy use intensity of 
23, however actual energy use 
intensity is approximately 16, 
which is 76% lower than the 
national school average.

The school is net positive 
energy, meaning it produces 
more energy than it uses over 
the course of 12 months. The 
ultra-low energy use, coupled 
with the energy production 
of the solar array, means 
the school saves more than 
$100,000 per year on energy 
costs and is the easiest build-
ing to maintain in the school 
district’s portfolio.

This is one of the main rea-
sons why Arlington County 
Schools has mandated simi-
lar performance for all-new 
construction moving forward. 
The school was named a U.S. 
Department of Education 
Green Ribbon School and was 
an AIA COTE Top Ten Project 
in 2017. The project was com-
pleted under budget, return-
ing millions of dollars to the 
district.

The U.S. Department of Ener-
gy selected Discovery as its 
case study to launch its Zero 
Energy Schools Accelerator 
Program. 

First in Florida
NeoCity Academy in Kis-

simmee, Florida, will open 
in August and is on track to 
become the first zero-energy 
school building in the state of 
Florida.

The three-stor y, 
45,000-square-foot STEM 
school will provide 500 stu-
dents seats and was construct-
ed in just nine months using 
concrete tilt-wall as its primary 
building material.

Cast flat on the first-floor 
slab, the 7¼-inch thick pan-
els are tilted into place and 
secured to one another and 
the structural steel infill. Con-
crete tilt-wall construction is 
a primary building system in 
Florida for schools given its 
high thermal mass and quick 
construction timeframe.

The building is expected to 
hit a target energy use inten-
sity of 16 and save the School 
District of Osceola County 
more than $115,000 year in 
energy costs. 

“The key to ensuring a tight 
building envelope with tilt-wall 
construction is to provide a 
belt and suspenders approach 
to the detailing of the panel 
joints and wall openings.” said 

Donovan, who is now commu-
nity studio principal with Little 
Diversified Architectural Con-
sulting and project architect. 

“Building redundancy into 
the details ensures that the 
weakest part of the concrete 
wall system, the panel joint, 
remains viable even if several 
components of the detail fail. 
This keeps the high-perfor-
mance air barrier intact and 
performing as designed.” 

NeoCity Academy will gener-
ate 228 kilowatts of electricity 
from its 694 self-ballasted and 
roof mounted solar panels. The 
project has already been rec-
ognized with an award of merit 
from the Florida Educational 
Facilities Planners Association. 

According to Stanfield, the 
trend toward zero-energy 
schools, also known as net-
zero energy or zero net energy, 
comes down to three factors: 
state-of-the-art design strat-
egies and technologies to 
reduce energy consumption; 
affordable on-site solar energy, 
and insulating concrete forms 
that can provide high R-value, 
low air infiltration at a low cost. 

Insulating concrete forms 
combine two well-established 
building products, reinforced 
concrete for strength and 
durability, and expanded poly-
styrene insulation for energy 
efficiency.

Insulating concrete form 
walls are made up of two lay-
ers of rigid insulation held 
together with plastic ties to 
form insulating concrete form 
units with a cavity in the cen-
ter. The insulating concrete 
form units are stacked in the 
shape of the wall, reinforcing 
steel is added into the cavity 
and then concrete is placed 
into the form.

The result is a reinforced 
concrete wall with a layer of 
insulation on each side. What 
makes insulating concrete 
forms different from traditional 
concrete construction is that 
the forms remain in place after 
the concrete is cured to pro-
vide thermal insulation.

The combination of rein-
forced concrete and insulation 
provides an ideal load-bearing 
wall, thermal envelope, air bar-
rier, fire barrier and sound 
barrier. 

Insulating concrete forms are 
part of a concrete, masonry 
and steel building system regu-
larly used in school construc-
tion to achieve high perfor-
mance and energy efficient 
schools in Kentucky, Texas, 
Virginia and other states. 

Lionel Lemay is executive 
vice president and division 
head of structures and sus-
tainability for the National 
Ready Mixed Concrete Asso-
ciation.

CONCRETE SYSTEM
continued from page 25

(reducing construction costs), 
and preserves space for dedi-
cated instruction.

In an effort to decrease build-
ing area while protecting day-
light and views, the floor plan 
of Browns Point reallocates 
circulation square footage as 
shared learning space. As a 
result, shared learning spaces 
are larger and more function-
al. Their placement between 
classrooms and outdoor court-
yard gives nearly every class-
room daylight from both the 
north and south. 

Outdoor shelter
Outdoor covered space is 

a near-necessity for schools 
in the Pacific Northwest, to 
provide shelter before and 
after school and during recess 
on gray, wet days. Often an 
easy target for cost-cutting, 
it is important to maintain 
protected areas to facilitate 
much-needed outdoor time for 
elementary students.

The former Browns Point 
school building had negligible 
covered space, forcing rainy-
day recess into small foyer 
spaces and long lines of stu-
dents in corridors during after-
noon pick-up.

Early in the design process 
for the replacement building, 
providing covered areas for 
these activities, as well as for 
other community events, was 
identified as a top priority.

It was recognized that 
because these activities could 
both occur in front of the build-
ing and happen at different 
times of day, the area allocat-
ed could be combined to offer 
a larger canopy than initially 
thought.

With the security gates open 
at the front of the school, par-
ents can congregate under cov-
er during pick up and drop off 
time. The canopy also serves 

after hours, for the community 
to share in the benefit of paved 
covered area as well as access 
to the building’s activity zone. 

Performance space
Performance space for per-

forming arts and music, both 
formal and informal, lets stu-
dents express themselves 
while sharing talents with fam-
ily and peers.

In most schools, perfor-
mance is directed toward the 
large assembly spaces offered 
by multipurpose rooms or 
gymnasiums. At Browns Point 
Elementary School, the music 
room is located between the 
performance platform and the 
end of the courtyard. This ful-
fills the adjacency requirement 
for complementary use with 
the multipurpose room as well 
as provides the ability to hold 
performances outside.

A large, transparent door set 
within a wall of glazing allows 
the easy movement of instru-
ments and props to an outdoor 
stage, while inviting daylight 
inside — providing pleasant 
views to another instructional 
space. 

The overlap between public 
and private space at Browns 
Point Elementary School 
achieves a sense of spacious-
ness within an efficient design. 
A combination of circulation-
with-program-space fulfills the 
school district’s desire to pro-
vide dual-purpose function to 
support students in their learn-
ing endeavors, while accom-
modating members of the 
community who make funding 
for these facilities possible. 

Brian Ho is a managing prin-
cipal of TCF Architecture and 
an accredited learning environ-
ment planner. Holli Smith is a 
senior associate, architect and 
certified interior designer.

TACOMA SCHOOL
continued from page 26

PlanCenter.com
Send us your 

plans, we’ll 
post them.

PUBLIC AGENCIES POST FOR FREE

Searching spec books has never been 
easier. Plancenter covers the Great 
Northwest with projects located in 

Washington, Idaho, Oregon and 
Alaska. 
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