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LOW CARBON DESIGN

Innovation

MICHAEL HINDLE CPHC - Owner, Principal
michael@passivetopositive.com

240-431-1281

CHRISTINA ASSMANN NCARB, LEED AP BD+C. WELL AP, CPHC
christina@passivetopositive.com

Passive House Institute US

PASSIVE HOUSE
ALLIANCE

UNITED STATES
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Recent Past, 1961 - 1979
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Lower Emissions Scenario, 2080-2099
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Higher Emissions Scenario, 2080-2099

Image credit: Oregon Public Broadcasting

OUR CLIMATE IS FASTER THAN ANTICIPATED

1 DEGREE TEMPERATURE RISE RESULTS IN 10% LOWER AGRICULTUTRAL YIELDS L T T
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temperature map images: U.S. Global Change Research Program
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WE HAVE ALREADY OVER-SHOT CARYING CABACIR. BY 20%

FOR EVERYONE TO LIVE AS WE-D© WOULD REQUIRE-ZPLANETS

TO MEET PROJECTED POPULATIONAND MATERIAL GROWTH OF THE NEXT 40
YEARS WOULD REQUIRE 6-12 PLANETS




A ONE-WAY TRIP



UNSPEAKABLE LEVELS OF DIS-INVESTMENT
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Sustainable = meeting present needs without
impairing futdre generations’ ability to thrive.

(sorry, not good enough, it's too late — we have already done too much damage)

Regenerative = Repair and regenerate the
damaged systems.



THE NECESSARY
PARADIGM SHIFT

REGENERATING SYSTEM

Regenerative Humans
participating with nature - co-
evolution of the Whole System

Restorative Humans doing
things to nature - assisting the
evolution of sub-systems

e whole systems
understanding

e ecotechnologies
and lo-tech

e cyclical systems

e diversity

0 * pulsing systems

less enerav required 5

less stable

e gray technologies

e standard techniques
» fragmented approach
* monocultures

e static systems

more stable

Sustainable

Nai#ra 1N0% lace Ihar
Neut ‘ - 100 % less bad

Green
LEED, Green Globes, GB tool,
etc.

Conventional Practice
one step better than breaking
the law

DEGENERATING SYSTEM

TRAJECTORY OF ENVIRONMENTAL DESIGN
(Bowers, 2007; Modified by Common Ecology 2021)



THE NECESSARY
PARADIGM SHIFT

THE CIRCULAR ECONOMY SYSTEM
DIAGRAM

RENEWABLES FINITE MATERIALS
RENEWABLES FLOW MANAGEMENT STOCK MANAGEMENT

o

PARTS MANUFACTURER

V

PRODUCT MANUFACTURER

Voo

dL g
/

COLLECTION

REGENERATION BIOSPHERE

EXTRACTION OF

BIOCHEMICAL

FEEDSTOCK®
1 Hunting and fighing
2 Can take Both post-harvest and pPost-CONSUMOr Wasts as an Input
SOURCE
Ellen MacArthur Foundation
Circular economy systems diagram (February 2019) MINIMISE SYSTEMATIC
wiwwallenmacarthurfoundation.org LEAKAGE AND NEGATIVE l!-“l:-lll-..lllrl "l TA'CO'?‘“H“H
Drawing based on Braungart & McDonough, EXTERNALITIES
Cradle bo Cradle (C2C)

At the Ellen MacArthur Foundation we have tried to capture the essence of
the circular economy in the diagram above, which is somewhat
understandably nicknamed the ‘butterfly diagram’,

The diagram tries to capture the flow of materials, nutrients, components,
and products, whilst adding an element of financial value. It builds on several
schools of thought, but is perhaps most recognisably influenced by Cradle to
Cradle’s two material cycles.



CONSERVATION FIRST - DO NO"HARM

RE-USE + RESTORE EXISTING FABRIC A H EALI NG SYSTEM

REPAIR THE COMMONS

PEOPLE + CULTURE
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APPROPRIATE SCALE,

APPROPRIATE TECH, CARBON

REGENERATIVE MATERIALS

SUPPORTING SYSTEMS




REDUCING
OPERATIONAL ENERGY
DEMAND IS NOT
ENOUGH

THE TIME VALUE
OF CARBON

Time is a Critical Factor

TIME is a critical factor

Emissions averted today contribute
more to slowing climate change than
emissions averted in the future

Materials Matter

750

Total Carbon Emissions of Global New Construction
Every Year from 2020 ¢ Business as Usual Projection

Upfront Embodied Carbon Operational Emissions

IPCC target for major
emission reductions

2020-2030

DAY 1
A building will have
emitted 100% of its
embodied carbon the
day it is built

TODAY to 2030 BY 2050
Embodied carbon is the Embodied carbon can

largest contributor still be the majority
of GHGs of emissions

Builders for Climate Action ¢ ‘Low-Rise Buildings as a Climate Change Solution

4



SOURCE: Builders for Climate Action

212

200
é Roof: Trusses + FSC cedar shake
C
o
+—
2‘ 100 Ceiling:  Straw insulation + ReWall
.2
2
g Floors:  2x12 + FSC plank + linoleum
@ + FSC softwood
I
O
bt -117
] Windows: Double pane + wood frame
=z .15  tonnes

0

. Int. walls: Compressed straw panels + ReWall
Cladding: FSC softwood
Walls: Double stud + straw + fiberboard
100 Slab: Adobe + expanded glass aggregate

Fdn: Iso-span ICF with fiberboard




Materials Matter

The same building can have very different up-front
embodied carbon emissions (UEC)

Total Net
Carbon
EMISSIONS

241

kgCO,e/m?

High UEC

Total Net
Carbon
EMISSIONS

kgCO,e/m?

Typical UEC

Assembly includes:
High carbon concrete

XPS & closed cell spray foam

Brick cladding
Steel interior framing
Drywall

Vinyl windows

Tile & carpet flooring
Clay tile roofing

Assembly includes:
Average carbon concrete

Mineral wool insulation

Fiber cement cladding
Wood & T)l interior framing
Drywall

Vinyl windows

Engineered wood & vinyl flooring

Asphalt shingle roofing

Total Net
Carbon
EMISSIONS

kgCO,e/m?

Best Conventional UEC

Assembly includes:
High SCM concrete

Cellulose & wood fiberboard
insulation

Wood cladding

Wood interior framing

Drywall & wood walls
Aluminum clad wood windows

Engineered wood &
FSC hardwood flooring

Steel roofing

Total Net
Carbon
STORAGE

137

kgCO,e/m?

Best UEC

Assembly includes:

Iso-Span ICF with high SCM concrete
Expanded glass sub-grade insulation

Straw & wood fiberboard insulation
Wood cladding
Compressed straw panel interior walls

ReWall interior cladding

Wood windows
Linoleum & FSC softwood flooring
Cedar shake roofing
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CAPTURE AND STORE CARBON
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Project Case Studies

NORTH

4% UNEGLEY
- RESIDENCES

PITTSBURGH A%

Innovation

+ DEEP ENERGY RETROFIT WITH SOME REBUILD *  FIRST PHASE — RETROFIT OF MID CENTURY HEBREW SCHOOL + TWO

+  PASSIVE HOUSE STORIES NEW CONSTRUCTION

« ZERO ENERGY (RESIDENTIAL) + PASSIVE HOUSE

+ 7 ROW HOME RETROFIT +  ROW HOME RETROFIT

* 18 UNITS « 45 UNITS AFFORDABLE HOUSING

+  AFFORDABLE HOUSING «  PHASE 2 REGEN RETROFIT OF 1923 SYNAGOGUE ROTUNDA - 10,000SF

*  FIRST FLOOR RETAIL «  COMMUNITY WORSHIP SPACE, PERFORMANCE SPACE, FINE ARTS AND

REGENERATIVE FARM HEADQUARTERS/EDUCATION SPACE



WORKFORCE HOUSING - W. NORTH AVE BALTIMORE

DEVELOPER: SCHREIBER BROTHERS DEVELOPMENT
ARCHITECT: ONION FLATS ARCHITECTS

MEP: STAENGL ENGINEERING

PASSIVE HOUSE: PASSIVE TO POSITIVE

OWNERS REP: COMMON ECOLOGY

RATER: NEW ECOLOGY




PLANETS

CIRCULAR ECONOMY

Front Facade Embodied Carbon Study Front Facade BoD

VIF. ¥

25000.00

20000.00

15000.00
&

10000.00

5000.00

Fronlt Facade Option 1
[+ Wi

0.00 H vea

H UL LISTED MNERAL WOOL BATTS, FILL CAVITY

"B 4A 716" 2P EXT. SHEATHING WINTEGRAL WWRB.
1‘ JOINTS +

1H 1 48 S8 DENS ELEMENT TYPE X SHEATHING W
1l INTEGRAL WRB. JOINTS + PENETRATIONS SEALED

-5000.00 — T

TYPICAL EXTERIORWALL
LOAD BEARING.

48; 1 HRRATED FROMBOTH
‘SIDES PER UL U364

-10000.00

-15000.00

Front Fagcade Option 2

-20000.00

fe—— 58 TYPE X GV, PTD (USE MOISTURE-
RESISTANT GIVB AT BATHROOMS)
[—— 20ViD FRAVING MEVBERS @ 167 OC.
MAX Z
s |

-25000.00 : ﬂ ‘UL LISTED MNERAL WOOL BATTS, FILL CAVITY

44 T116° 2P EXT. SHEATHING WINTEGRAL WRB.
+

48 55" DENS ELEMENT TYPE X SHEATHNG W

INTEGRAL WRB JOINTS + PENETRATIONS SEALED.

t 1xPT WO FURRING
EXTERIOR CLADDING, TBO

Construction Process Demolition End of Life

H New M Brick m Polyiso




PLANETS

CIRCULAR ECONOMY

Rear Wall Embodied Carbon Study Rear Wall BoD
CLALL

25000.00 S

{—— 20V FRAVING NENBERS @16 0C.
™

UL LISTED MNERAL WOOL BATTS, FILL CAVITY

20000.00

‘SIDES PER UL Uob4

15000.00
Rear Wall Option 1
858" ”

THE [ 5 TYWEX GM& PTD(USE MOSTURE-
.l: — RESSTANT GIB AT BATHROOKS)
1'*H ~

1000000 H —— 2x'\D FRAVING MENBERS @ 16" OC.

[ =
|
1 H

5000.00 L‘? s
T—mm

Rear Wall Option 2

T < 58" TYPE X G/, PTD (USE MOISTLRE-

|I%  RESISTANT GAB AT BATHROOMS]

d —— 20D FRAVINGMENBERS @ 16" O.C.
3 X7

-5000.00 i

Wwes,
UL LISTED MNERAL VWOOL BATTS, FILL CAVITY.

A 716" ZIP EXT. SHEATHING WINTEGRAL WRB.
1! + SEALED.

i 48 55 DENS ELEMENT TYPE X SHEATHNG W

m INTEGRAL WRB. JOINTS + PENETRATIONS SEALED

L 1xPT WD FURRING
EXTERIOR CLADDING, TBO

~10000.00 T N TRy
Rear Wall Option 3

-15000.00

A

i
l

A

Product Construction Process Demolition End of Life

1) LAVER /5" TYPE X' GWR.

.};"

B New M Brick M Polyiso




PLANETS

CIRCULAR ECONOMY

Party Wall Embodied Carbon Study Party Wall BoD

40000.00

(1)5¥ TYPE X GNL FTD, EACHSEE. (1S TYPE XN, PTD, EACH SCE.
"PROVOE MOLDVOSTURE RESISTANT TYFE PROWCE MOLDNOSTURE |

YWANAK
M

20000.00

-20000.00

-40000.00

IS

-60000.00

R A I |

N

-80000.00

Product Construction Process Demolition End of Life

B New M Brick M Polyiso




PITTSBURG

Innovation

North Negley Ave.
Pittsburgh, PA

+ DEEP ENERGY RETROFIT

ADAPTIVE RE-USE

*+  AFFORDABLE HOUSING

+ PERFORMACNCE VENUE

+  COMMUNITY WORKSPACE

»  PASSIVE HOUSE PRE-CERTIFIED

*  RESILIENCY HUB MICROGRID

* URBAN REGENERATIVE AGRICULTURE



DEEP ENERGY RETROFIT AND NEW CONSTRUCTION




- THEY KEEP US COOL, SEQUESTER CARBON
+ PROVIDE RENEWABLE MATERIALS
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ASKING POLITELY IS NOT ENOUGH
*»PRACTICE AS ADVOCACY!

A
"-:E ’Ll 3

THERE WILL BE RESISTANCEAT EVERY PHASE= " o -2
MAKE ALLIES WITH DESIGN F CONSTRUCTIONSTEAMMEMBERS

PROVIDE DETAILS/ASSEMBLIES o

PROVIDE MATERIAL VENDOR CONTACITS ANR FOLLOW UP

PURSUE COST SAVINGS PROACTIVELY

YOU WILL LOSE MANY BATTLES TO TIME AND CONVENIENCE LET ALONE OUTRIGHT RESISTANCE




NEW FRAMEWORKS NATUREBUILT

FABRICATION: BLUEPRINT ROBTICS
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BUILD WITH MATERIALS




effectiveness - cost

14

12

10

Chasing solutions in
construction

Integrated Project Team Typical design-bid-
design options and VE build team VE
discussions discussion

N/

N

e COST OF CHANGE
e EFFECTIVENESS

10

11

12



WHO HAS MORE COURAGE?

Portrait confident male architect in home office
— Stock photos

You don't understand, if my clients are
not asking for it | am powerless.



WHO HAS MORE COURAGE?

~—a

TYPICAL WHITE MALE DEVELOPE‘R
-

“Oh yeah, I'd be happy to do somé.of that™
green stuff as long ds itfits the budgéet. Do
well by doing good, righte

Whate, No | didn't include operational
energy in my pro-forma. That'would save my.
fenants money, not me!”



Wil

WHO HAS MORE COURAGE?

HOUSING AGENCY OFFICIAL

vais - ——

“But if this costs one pennysmdre we will havems.
fewer affordable housing units.™-al .

CAREFUL with all that green talk! You'll scaire s,
away the developers!™




WE NEED MORE COURAGE!

Portrait confident male architect in home office
— Stock photos
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IF WE'ARE LUCKY
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FUTURE CASE STUDIES
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PITTSBURGH

Innovation




11 EAST LENOX ST.

7 STORIES - 37
APARTMENTS

CLT PODIUM AND SUPER
STRUCTURE

LY CLT FLOOR I_OW CARBON
wecosne ENVELOPE

PASSIVE HOUSE
[;EUE“ W PV ARRAY

GROUNDWATER
RECHARGE
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12 STORY HOTEL
CLT SUPER STRUCTURE

LOW CARBON
ENVELOPE

PASSIVE HOUSE
VERTICAL PV ARRAY




SMITHSONIAN ENVIRONMENTAL RESEARCH CENTER

LERO ENERGY — CARBON NEGATIVE VILLAGE FOR VISITING RESEARCHERS
FUTURE DORMITORIES AND LODGE
RESILIENT NANO-GRID, TIED TO CAMPUS MICRO-GRID




URBAN VILLAGE

e il 117 UNITS OF AFFORDABLE HOUSING 15T PHASE PASSIVE HOUSE,
ARCHITECT: ERIC COLBERT + ASSOCIATES 7 STORY APARTMENT TOWER 2ND PHASE CLT PODIUM CONSRTUCTION
STRUCTURAL: STRUCTURA LOW CARBON ENVELOPE
MEP: STEANGL ENGINEERING

FABRICATION: BLUEPRINT ROBTICS PV+STORAGE RESILIENT MICROGRID
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BARRY FARM, NEIGHBORHOOD REDEVELOPMENT
WASHINGTON, DC

DEVELOPER: PRESERVATION OF AFFORDABLE HOUSING

ARCHITECTS: EDG, G+P
FABRICATOR: BLUEPRINT ROBOTICS

15t PHASE: 438 UNITS OF AFFORDABLE HOUSING PLUS TOWNHOMES
1S PHASE: 40,000 sf RETAIL

TOTAL OF 1100 RESIDENTIAL UNITS AND 55,000SF OF RETAIL,
COMMUNITY CENTER, PARKS, OUTDOOR PERFORMANCE SPACE

ALL PASSIVE HOUSE +
SOLAR + STORAGE MICROGRID FOR CRITICAL LOAD RESILIENCY



WE HAVE ALL THE WE JUST HAVE TO
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BE RADICAL
IT'S FUN, NOT SCARY




