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SCHOOL VALUES: 
 

Our community values 
integrity, inclusiveness, 
respect, and a 
commitment to 
sustainable practices. 

Bertschi School educates 
children to become 
compassionate, confident and 
creative learners in a global 
community. 
 
Founded 1975 
•  Pre-K through 5th 
•  228 Students 
•  30 Faculty 

http://www.bertschi.org/


HE RESTORATIVE DESIGN COLLECTIVE 

20 imperatives 
Site  
01 Limits to Growth 
02 Urban Agriculture 
03 Habitat Exchange 
04 Car Free Living 

Water 
05 Net Zero Water 
06 Ecological Water Flow 

Energy 
07 Net Zero Energy 

Health 
 08 Civilized Environment 
 09 Healthy Air 
 10 Biophilia 

Materials 
11 Red List 
12 Embodied Carbon Footprint 
13 Responsible Industry 
14 Appropriate Sourcing 
15 Conservation + Reuse 

Equity 
16 Human Scale + Humane Places 
17 Democracy + Social Justice 
18 Rights to Nature 

Beauty 
19 Beauty + Spirit 
20 Inspiration + Education 

 

Presenter
Presentation Notes
Imagine buildings that are built to operate as elegantly and efficiently as a flower.Imagine a building that is informed by the eco-region’s characteristics and�- that generates all of its own energy with renewable resources,�- that captures and treats all of its water on site�- that uses resources efficiently, and for maximum beautyThere are sixteen prerequisites in the Living Building Challenge and they are organized into six categories, or “Petals”. For a building to be certified, all must be met. Throughout the Standard, there are noted exceptions for various requirements to acknowledge current market realities and the limits of our collective knowledge. In time and as we make progress, these will be removed. I’ll note some of the exceptions during my presentation today; they are also footnoted in the Standard document.Another point of difference in the Living Building Challenge is that certification is based on actual performance instead of modeled outcomes. Projects must be fully operational for at least twelve consecutive months prior to certification. For example, documentation requirements include utility bills – not energy models.Now, I’d like to share the sixteen prerequisites with you, starting with the three in the Site Petal.



‘a greenhouse where 
something is always growing’ 

student wish list 



‘a stream running through 
the classroom’ 

student wish list 



‘a bamboo fountain to 
relieve stress’ 

student wish list 



‘cisterns to collect water 
for students to see and 
monitor rainfall’ 

student wish list 



student wish list 

‘a composting toilet’ 



Now I wonder why all buildings aren’t living… 

embedded curriculum 



Now I wonder why all buildings aren’t living… 

embedded curriculum 



“Now I wonder why all 
buildings aren’t 

living…” 
      -Bertschi School 5th Grader 



So do we… 
 

       



what if... my classroom contained 
no toxic materials? 
 what if... the water I used in 
 the sink came from the 
 rain? 
what if... I could grow my own 
snacks to eat at school? 
 what if... the toilet I 
 used composted my waste? 
what if... the energy my classroom 
needed came from the sun? 
 what if... my classroom was 
 my teacher? 
 

The SEED Collaborative 



Why portables? 



 

SEEDClassroom 



SEEDClassroom 

• Living Building 
• Net-zero energy 
• Net-zero water 
• 100% non-toxic 
• 100-year 

construction 
• STE[A]M ready 

 

classroom. 

entry 
vestibule. 

lab space. 
data collection. 

cistern. 
water treatment 

system. 
composting toilet. 

grey water 
treatment. 
pv panels. 



classroom. 

entry 
vestibule. 

lab space. 
data collection. 

cistern. 
water treatment 

system. 
composting toilet. 

grey water 
treatment. 
pv panels. 

classroom. 





 



 



SEEDClassroom Design 

Envelope:  
SIPs construction  
R-40 floor / R-48 wall 
/ R-56 roof 

HVAC:  
Mini-split ductless 
heat pump 
HRV 
10 operable windows 

Materials:  
100% non-toxic materials  
Local sourcing 

Net-Zero Energy: 
6 kWh PV system 
LED lighting 

Net-Zero Water: 
Rainwater harvest 
Graywater recapture 
Composting toilet 
Living Wall 

 





FOUNDATION SPS STANDARD SEED STANDARD 
  ALL WEATHER WOOD WITH TIE DOWN 

STRIPS. 
LOW-IMPACT DIAMOND PIER PIN 
FOUNDATIONS (MAY BE PERMANENT 
OR CAN BE MOVED AND REUSED) 

PT SKIRTING PACKAGE W/ 
VENT/CORNERS PAINTED 

FSC-CERTIFIED PT SKIRTING PACKAGE 
WITH NON-PVC VENT/CORNERS, 
PAINTED 

FLOOR SYSTEM SPS STANDARD SEED STANDARD 
Joists 2X8 @ 16” O.C. WITH JOIST HANGERS AT 

ALL JOISTS 
FSC-CERTIFIED, FORMALDEHYDE FREE 9-
1/4” STRUCTURALLY INSULATED PANELS 
(SIPS) Rims CONTINUOUS SINGLE LVL 

Moisture barrier 12” HIGH MOISTURE BARRIER 
INSTALLED OVER PERIMETER (OVER 
GYPLAP) AT FLOOR RIMS AND END 
JOISTS  

12” HIGH RED-LIST COMPLIANT 
MOISTURE BARRIER INSTALLED OVER 
PERIMETER (OVER SIPS SHEATHING) AT 
FLOOR RIMS AND END JOISTS 

Bottom board CLASS “A” WOVEN POLYETHYLENE 
FABRIC 

? 

Insulation R25 CELLULOSE BLOWN-IN INSULATION 
WITH R25  FIBERGLASS BATTS AT 
BOLTING LOCATIONS 

R-40 RIGID INSULATION (PART OF SIPS 
PANEL)  

Decking (1st) 3/4” APA RATED T&G GLUED AND 
NAILED 

FORMALDEHYDE FREE, FSC-CERTIFIED  
OSB SHEATHING (PART OF SIPS PANEL) 

WALL FRAMING SPS STANDARD SEED STANDARD 
Framing (Exterior) 2X6 @ 16” O.C. WITH CONTINUOUS 

SINGLE 2X6 LVL TOP PLATE – 
HEIGHT=97” 

FSC-CERTIFIED, FORMALDEHYDE FREE 9-
1/4” STRUCTURALLY INSULATED PANELS 
(SIPS),    HEIGHT AS INDICATED ON 
DRAWINGS PROVIDED Plenum Wall STANDARD FOR SOUND REDUCTION TO 

NC-35 – LINED WITH 5/8” SHEETROCK 
Columns WOOD END COLUMNS ONLY 
ROOF STRUCTURE SPS STANDARD SEED STANDARD 
Framing 2X10 RAFTERS @ 24” O.C. – ROOF          

PITCH = 2/12 
FSC-CERTIFIED, FORMALDEHYDE FREE 
11-1/4” STRUCTURALLY INSULATED 
PANELS (SIPS) 
 PITCH AS NOTED ON DRAWINGS 
PROVIDED 

Ridge Beam CONTINUOUS DOUBLE LVL 1-1/2”X24” ? 
Insulation R38 CELLULOSE BLOWN IN R-49 RIGID INSULATION (PART OF SIPS 

PANEL) 
Sheathing 7/16” OSB 5/8” FSC-CERTIFIED, FORMALDEHYDE 

FREE OSB (PART OF SIPS PANEL) 
Venting CONTINUOUS EAVE AND RIDGE N/A WITH SIPS PANEL CONSTRUCTION 
EXT. WALL FINISH SPS STANDARD SEED STANDARD 
Insulation (Exterior) R21 FIBERGLASS BATT R-40 RIGID INSULATION (PART OF SIPS 

PANEL) 
Sheathing  5/8” TYPE-X GYPLAP FORMALDEHYDE FREE, FSC-CERTIFIED         

OSB SHEATHING (PART OF SIPS PANEL) 
Siding 5/8” DURATEMP T11 WITH GROOVES 8” 

O.C. WITH HOUSEWRAP 
CERTAINTEED FIBER-CEMENT SMOOTH 
LAP AND SMOOTH VERTICAL PANEL ON 
RAINSCREEN SYSTEM WITH HOUSEWRAP 

Trims AS NOTED IN ATTACHMENT 3. CERTAINTEED FIBER-CEMENT TRIM 
BOARDS 

Skirting PT SKIRTING PACKAGE WITH 
VENTS/CORNERS, PRIMED AND FINISH 
PAINTED 

CERTAINTEED FIBER-CEMENT SKIRTING 
PACKAGE WITH NON-PVC 
VENTS/CORNERS, FINISHED TO MATCH 
SIDING 

ROOFING SPS STANDARD SEED STANDARD 
Cover PABCO “PREMIER” 30 YR. 

ARCHITECTURAL SHINGLE – HIGH WIND 
APPLICATION 

METAL ROOF: AEP SPAN SPAN-LOK HP 
(FOR HIGH WIND APPLICATION, SLOPES 
MIN. 1/4”=1’-0”) 

  MOP TAR UNDER SHINGLES, 2 LAYERS 
OF 15# FELT APPLIED SHINGLE STYLE 
UNDER ROOFING 

CARLISLE XXXX 

  GUTTERS WITH PVC DOWNSPOUTS METAL GUTTERS WITH NON-PVC METAL 
DOWNSPOUTS. 

DOORS SPS STANDARD SEED STANDARD 
  AS INDICATED IN ATTACHMENT 3. AS INDICATED IN ATTACHMENT 3. 
WALL COVER SPS STANDARD SEED STANDARD 
Entire Building 1/2” VINYLWRAP TACKBOARD 

“CALCUTTA TAN” OVER 5/8” TYPE-X 
SHEETROCK 

1/4” CORK TACKBOARD AND GLASS 
MARKERBOARD OVER SIPS SHEATHING, 
GWB AT LOCATIONS INDICATED IN 
PROVIDED SECTIONS 

CEILING SPS STANDARD SEED STANDARD 
Entire Building 2’X4’ T-BAR GRID & ARMSTRONG 

CORTEGA #769A 
SIPS PANEL SHEATHING WITH TRIM 
BOARD 

Ceiling Height 8’-0” AS SHOWN IN PROVIDED SECTIONS AND 
ELEVATIONS FOR OPTIMAL 
DAYLIGHTING 

FLOOR COVER SPS STANDARD SEED STANDARD 
Entire Building 28oz NYLON CARPET INTERFACE CARPET TILE MEETS LEED 

FOR SCHOOLS  
Base 4” RUBBER BASE 6” FORMALDEHYDE FREE MEDITE TRIM 
INTERIOR TRIM SPS STANDARD SEED STANDARD 
Walls VINYlWRAP CORNERS AND BATTS CORK AND GWB CORNERS AND BATTS 
Windows VINYLWRAP OAK WOOD SURROUNDS 

AND CASING 
FORMALDEHYDE FREE MEDITE 
SURROUNDS AND SILLS 

Doors VINYLWRAP OAK WOOD CASING AS 
REQUIRED 

HOLLOW METAL DOORS AND FRAMES 

Modline Joints VINYLWRAP BATTS FSC-CERTIFIED OSB BATTS, CORK BATTS 
AS REQUIRED 

HVAC SPS STANDARD SEED STANDARD 
Comb Heat/AC (1) BARD WALL HUNG HEAT PUMP – 3 

TON 10 KW WITH ECONOMIZER – R410A 
REFRIGERANT 

? 

Supply Ducting ROUND GALVANIZED OVERHEAD AND 
INSULATED FLEX DUCT WITH FLEXDUCT 
SOUND ISOLATION SLEEVES AND FLOW 
CONTROLSAT SUPPLY PLENUMS AND 
WYES 

? 

Diffuser 24”X24” T BAR WITH NO DAMPERS ? 
Thermostat (1) PROGRAMMABLE – HONEYWELL 

VISION PRO TH8322OU 
PER STANDARD 

Return Air THRU RETURN AIR GRILLE IN PLENUM 
WALL DOWN LOW 

? 

Outside Air AS REQUIRED TO MEET WASHINGTON 
STATE INDOOR VENTILATION 
REQUIREMENTS FOR CLASSROOMS 

AS REQUIRED TO MEET WASHINGTON 
STATE INDOOR VENTILATION 
REQUIREMENTS FOR CLASSROOMS. 
PROVIDED BY PANASONIC WHISPER 
GREEN ENERGY RECOVERY VENTILATOR 
AND 10 OPERABLE WINDOWS  

ELECTRICAL SPS STANDARD SEED STANDARD 
  WASHINGTON STATE ELECTRICAL CODE 

REVIEW INCLUDED 
WASHINGTON STATE ELECTRICAL CODE 
REVIEW INCLUDED 

Service WASHINGTON STATE ELECTRICAL CODE 
REVIEW INCLUDED 

? 

Panel 120/240V SINGLE PHASE – STUB THRU 
EXT. WALL 

PER STANDARD 

Material METALLIC RACEWAY SYSTEM ? 
Receptacles (12) 20 AMP DUPLEX (4 OF THE 12 ARE 

TO BE ON INDIVIDUAL DEDICATED 
CIRCUITS) 

PER STANDARD 

(1) 20 AMP CLOCK PER STANDARD 
(1) CEILING RECEPTACLE PER STANDARD 
(1) 20 AMP GFCI WP PER STANDARD 

Switches (3) SINGLE POLE PER STANDARD 
ALL DEVICES AND FACE PLATES TO BE 
IVORY 

PER STANDARD 

AUTOMATIC SHUT-OFFS AND DAYLIGHT 
SENSORS AT CLASSROOM LIGHTS – 
CEILING MOUNTED 

PER STANDARD + CONTROLS TO BE 
WIRELESS TO REDUCE WIRING 

Wire for COMBO HEAT/AC INCLUDED UNDER 
HVAC 

PER STANDARD 

PROGRAMMABLE THERMOSTATS 
INCLUDED IN HVAC ABOVE 

PER STANDARD 

Light (7) TROFFER 2’X4’ WITH (3) T-8 TUBES 
AND SINGLE ELECTRONIC BALLASTS 

(10) 4’ PENDANT LED LIGHT FIXTURES, 
(1) SURFACE MOUNTED LED CAN LIGHT 
FIXTURE AT VESTIBULE – ALL FIXTURES 
SELF-DIMMING 

(2) TROFFER 2’X4’ WITH (3) T-8 TUBES, 
ELECTRONIC BALLAST WITH STEP 
DIMMING 

Porch Light (1) 13 WATT FLUORESCENT WITH 
VANDAL RESISTANT COVER AND 
INTEGRAL PHOTO CELL 

PER STANDARD 

Raceway Only (1) EXTERIOR HORN STROBE (1) PULL 
STATION  
(1) INTERIOR HORN/STROBE 

PER STANDARD 

  (12) J-BOX AND RACEWAY FOR 
TELE/DATA BY OTHERS, ONE ADJ TO 
CEILING RECEPTACLE 

PER STANDARD 

  (2) 1’ DIA. EMT “FUTURE” RACEWAYS 
FROM THE SERVICE PANEL ENCLOSURE 
TO ACCESSIBLE CEILING SPACE 

PER STANDARD 

Tele-Comm Board (1) 48”X48”x3/4” THICK FIRE TREATED 
PLYWOOD, SURFACE WALL-MOUNT, 
PAINTED WHITE 

PER STANDARD + FSC-CERTIFIED OSB 

WALL COVER SPS STANDARD SEED STANDARD 
Entire Building 1/2” VINYLWRAP TACKBOARD “CALCUTTA TAN” 

OVER 5/8” TYPE-X SHEETROCK 
1/4” CORK TACKBOARD AND GLASS MARKERBOARD 
OVER SIPS SHEATHING, GWB AT LOCATIONS INDICATED 
IN PROVIDED SECTIONS 

CEILING SPS STANDARD SEED STANDARD 
Entire Building 2’X4’ T-BAR GRID & ARMSTRONG CORTEGA #769A SIPS PANEL SHEATHING WITH TRIM BOARD 
Ceiling Height 8’-0” AS SHOWN IN PROVIDED SECTIONS AND ELEVATIONS 

FOR OPTIMAL DAYLIGHTING 
FLOOR COVER SPS STANDARD SEED STANDARD 
Entire Building 28oz NYLON CARPET INTERFACE CARPET TILE MEETS LEED FOR SCHOOLS  
Base 4” RUBBER BASE 6” FORMALDEHYDE FREE MEDITE TRIM 
INTERIOR TRIM SPS STANDARD SEED STANDARD 
Walls VINYlWRAP CORNERS AND BATTS CORK AND GWB CORNERS AND BATTS 
Windows VINYLWRAP OAK WOOD SURROUNDS AND CASING FORMALDEHYDE FREE MEDITE SURROUNDS AND SILLS 
Doors VINYLWRAP OAK WOOD CASING AS REQUIRED HOLLOW METAL DOORS AND FRAMES 
Modline Joints VINYLWRAP BATTS FSC-CERTIFIED OSB BATTS, CORK BATTS AS REQUIRED 
HVAC SPS STANDARD SEED STANDARD 

Corrective Action… 



Total Cost of Ownership 
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Conventional Portable
SEEDClassroom
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Installation

Transportation

Purchase (First) Cost



Lifecycle Analysis 
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Presenter
Presentation Notes
More schools around the country are beginning to organize their curriculum to include concepts of ecology, community, and sustainability. Some programs, through innovation, vision and determination, move forward in meshing those concepts into a cohesive, integrated and successful program and serve as a model for others to follow.  These schools have implemented an ecological framework that gives students a unique blend of science, technology, culture and art that connects them to real world issues within their community.Higher level of connectivity between school and community. Using a hands-on approach to solving real-life problems.



 



 



 



 



 

Presenter
Presentation Notes
Students are the researchers, engineers, designers, architects, builders, and users of a multidisciplinary, multi-sensory learning experience. Classrooms, or learning spaces, should students to key concepts in sustainability through a field based, experience-driven curriculum.





 

Presenter
Presentation Notes
STEAM = Science & Technology interpreted through Engineering & the Arts, all based in Mathematical elements.STEAM Education aims to bring FUNctional literacy to all. It promotes bridging the gap between business and educational goals to create a more productive and sustainable global culture based on teamwork. See the video below where the founding researcher and educator of STEAM education,  Georgette Yakman, describes, at the ISKME 2011 Big Ideas Fest, how her childhood influences led her to develop an interest into formally bringing the variety of the Arts fields into the STEM movement. This educational framework is for all disciplines and types of learners with the goal of being more engaging and naturally successful for all members of any educational system. 
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STEAM = Science & Technology interpreted through Engineering & the Arts, all based in Mathematical elements.STEAM Education aims to bring FUNctional literacy to all. It promotes bridging the gap between business and educational goals to create a more productive and sustainable global culture based on teamwork. See the video below where the founding researcher and educator of STEAM education,  Georgette Yakman, describes, at the ISKME 2011 Big Ideas Fest, how her childhood influences led her to develop an interest into formally bringing the variety of the Arts fields into the STEM movement. This educational framework is for all disciplines and types of learners with the goal of being more engaging and naturally successful for all members of any educational system. 



 

Presenter
Presentation Notes
Minecraft is all the rage right now, and for good reason. It allows students the power of world-building. The player builds the world brick by brick, and can make and change anything about it that he or she wants to change.Teachers have used Minecraft to help students build playable recreations of real objects. I've used it as a prototyping tool for physics experiments and projects. There are buildable circuits for teaching electronics and digital logic. Check out some of the programming examples in Minecraft's RedStone gallery.Minecraft's abstractions of real structures do a great job of preparing students for programming. They will often spend hours trying to figure out how to route water flows to power their subterranean fortresses; this is not unlike searching for broken logic in some code.



= 



Presenter
Presentation Notes
Students take tremendous pride, ownership, and responsibility for their work when they know that it has visibility, applicability, real-world impact.The most effective learning environments offer an ideal interface to connect with the outside world through a multitude of avenues from selling a tomato plant, to creating a community composting system, to understanding cutting edge active solar technologies, global agriculture systems, and the complex energy grid we are part of.  Connecting to a sense of place in a deeper and ultimately practical way provides students a secure launch pad to explore roles and connections at a larger scale. These connections are where the real learning and personal development take place for students. This type of learning ends the eternal question of, “When will I ever use this?” Students don’t just read about it, they are active learners and members of a larger community of research and learning.



Next Steps… 

• Prototype – Living Future 2013 
• Select pilots throughout Puget 

Sound – Interested School Districts 
• SEEDClassroom curriculum plug-

ins – SEEDPacket 
• Train the Teacher workshops 
• Living Building Classroom 

consulting 
 







Why can’t every 
building be 
LIVING? 

www.theseedcollaborative.org 
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