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Environmental Impact of Buildings

I Nearly40%of US energy use,;

I About40%o0f US carbon dioxide emissions, the

primary greenhouse gas (GHG), along with other
GHG and air pollutant emissions;

I Indoor environments where Americans spend nearl
90%0f their time, and which can present threats to
human health and productivity;

I More than10%o0f US freshwater usage.



What Is sustainable
building design?

A truly sustainable project would be one that

consumed resources in an amount less than

or equal to the resources it created. Its waste

must serve as fuel for some other process, so
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Sustainable Building Design:
Pre Contact
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http://www.kstrom.net/isk/maps/houses/housingmap.html

History of Indian Housing Policies

From Sustainable to Usustainable towards Sustainable



http://ppn.airjaldi.org/drupal/v/Alternative02/sketch+2_bt_iso.jpg.html

Pinoleville Pomo Nation

Housing You Can Live With:

Cultural Sovereignty and the @esign
of Tribal Housing



Housesot co-designed

A Too small for how families use homes
A Poorly laid out Y2

A Costly to operate
A Poorly maintained




Healthy Homes?
A Physical issuesgm
I Allergens & '
asthma
i VOCs
I Earthquake
resistance
I Wildfire smoke

I Other local
EVLI S




Beyond physical health: social

well-being

A Intergenerational
space: language
retention, social
learning, social
KFENX2Ye 3

A Personal efficacy,
a0dze AYeE

A Sen: standing within
the community




Beyond physical health: cultural

well-being

A Embodying beliefs
about materials, light,
& spirits reinforces
beliefs

A Anti-assimilationist: a)
reinforcing commitment
to land base, allowing
for subsistence and
other cultural practices
b) Against bureaucratic
thinking, largescale
Industrial practices




Adaptablility matters
A Environmental, social and cultural contexts
change
A Need to learn from experiences

A Monitors, review committees, dialogues can
make housing adaptable -




Barriers to cedesign

ATotal Development
Costs

ABuilding codes |
ATechnical expertise
ATime pressures

AMobilizing community

AUnderstanding local
expertise, translating

\



Cultural Sovereignty In practice

A TDC: Multiple, non
federal funding source

A Codes: Tribal building
codes

A Tech: Partnerships and
capacity building

A Time: Advanced
communications

A Mobilization: Festive
events, with kids and
food, on site
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Tribal Sovereignty
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Respecting Sovereignind Supporting
Tribe) A aAzZ2ya DBeRddbpmenlza



http://ppn.airjaldi.org/drupal/v/Alternative02/4slope1.jpg.html?g2_imageViewsIndex=1
http://ppn.airjaldi.org/drupal/v/Alternative02/2slope3.jpg.html?g2_imageViewsIndex=1

{ dzLILIZ NI A Y 3 ¢ NR

A Governmenito-Government Relationship

A Regional Tribal Operations Committee
I Sustainable Infrastructure workgroup
I Site Visits

A Technical Assistance

A Training workshops
I Greening Tribal Casinos

I Renewable Energy, Weatherization (National Renewable Energy
:1e)

I Sustainable Building codes
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A Coordinate with norgovernment entities:
AGreen Building conferences, energy workshops

A Raise awareness
A Network

o

2 GREENBUILD

GROWING GREEN®
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A Collaborate with entities working with tribes
AFederal Partners
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http://rds.yahoo.com/_ylt=A0WTb_qmj5pMTWUAInSJzbkF;_ylu=X3oDMTBxbDlxaWR1BHBvcwMxMARzZWMDc3IEdnRpZANJMTI2Xzc2/SIG=1j9sbgapq/EXP=1285284134/**http%3a//images.search.yahoo.com/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253DUSDA-RD%2526ei%253Dutf-8%2526fr%253Dyfp-t-892%26w=540%26h=300%26imgurl=www.myfhamortgageblog.com%252Fwp-content%252Fuploads%252F2009%252F05%252Fusda-rd_web.jpg%26rurl=http%253A%252F%252Fwww.myfhamortgageblog.com%252F2009%252F05%252Fincome-limits-are-finally-raised-for-usda-rural-housing-development-home-loans%252F%26size=35KB%26name=usda-rd_web%26p=USDA-RD%26oid=7a045117ec590c894b36797a741300e1%26fr2=%26no=10%26tt=218%26sigr=13o9sjnua%26sigi=124qr40f6%26sigb=12ckcc4h9
http://rds.yahoo.com/_ylt=A0WTb_oYkJpMDxMAzBKJzbkF;_ylu=X3oDMTBwYWhxM3BqBHBvcwMyBHNlYwNzcgR2dGlkA0kxMjZfNzY-/SIG=1k4i5f8av/EXP=1285284248/**http%3a//images.search.yahoo.com/images/view%3fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253DBuruea%252Bof%252BIndian%252BAffairs%2526ei%253Dutf-8%2526fr%253Dyfp-t-892%26w=900%26h=900%26imgurl=greatlakesrestoration.us%252Faction%252Fwp-content%252Fuploads%252Findian-affairs.jpg%26rurl=http%253A%252F%252Fgreatlakesrestoration.us%252F%253Fpage_id%253D649%26size=387KB%26name=Bureau%2bof%2bIndian...%26p=Buruea%2bof%2bIndian%2bAffairs%26oid=635acb6e546558da8b272f1110e1d205%26fr2=%26spell_query=Bureau%2bof%2bIndian%2bAffairs%26no=2%26tt=9560%26sigr=11cp2q1tp%26sigi=125vjuh0d%26sigb=12t4ps9on
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Partnering with the Pinoleville Pomo Nation: A Co-Design
Approach to Creating Sustainable Communities

Ryan Shelby
Alfred P. Sloan Ph.D. Student Scholar
Department of Mechanical Engineering

Cofounder, Community Assessment of Renewable Energy an
Sustainability (CARES)

2011 National Healthy Homes Conference
June 2023, 2011




Sustainability Technology
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Sustainability Technology: Adoption Rates
A Slow adoption by populous

A Commor

A- 90% ( "G f’aescent bulbs (

A opipetdezlinbarorattodolpeykisatbiolevents e psqayct results
IF@rprodacos potMiesiGrtd Yerinzset the needs of the end user

ASource 2: Richard Karney, Energy Star products manager, letter to C.F.L. industry stakeholders, O¢




Engineering Design Process (EDP) Process Overview

G262 o & &0 (O

End Goal: Create a product and/or service that the end
user will adopt and use




Role of Citizens & Experts in Addressing Environment Issues

A My dissertation project lies at the intersection engineering, policy, and
social science (participatory action research)

A Goal: creation of a methodological framework that allows engineers and
members of Native American nations to address the key issues in
environmental confliction resolution

I Renewable Energy Systems for Power Generation
I Energy and Water Efficiency Housing

A Fischer (2000) advocates for methodological framework that fibrings
together é. the unique and essent.

A My research is not about just providing technological solutions, but rather,
a s s | scttizensgn their efforts to examine their own interests and to
make their own decisionso Hifschorn, 1979)



Pinoleville Pomo Nation Case Study

A The Pinoleville Pomo Nation is a Native American tribe locate
In Mendocino County
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Initial Meeting: Concerns of the Pinoleville Pomo Nation 2008

A Rising heating and cooling costs
A Drought conditions
A HUD-financed housing provides basic necessities

A No representation of the cultural and traditional values

A Concerns about misuse of data and influence by designers




Understanding & Communicating Situated Knowledge

A Nobody gets to claim a neutral position. There is no universal, value-
free, methodologically purified science to bring to sustainability.

A But neither is the tr isdfeddenttall-adi t i c
encompassing knowledge system that can be applied to sustainable
problems.

A The varying situated knowledges and collective intelligence that each
community possesses can be seen as assets, even necessities for
creating more effective, powerful T maximally objective - responses to
problems

A We must define knowledge bases and the context that helps frame that
knowledge base repeatedly, and with attention to power and
subjugation, and expect respectful conflict as partial perspectives are
knitted together into a plan of action



Central Tenets: Co-Design Methodology
ACo-Design focus:

|. End user is expert on needs
Il. End users and designers both control idea creation

lll. Idea creation is done Iin the usage environment

Designer

Expertise Expertise




Methodology: Co-Design Workshops with PPN

A Workshop held to understand needs and brainstorm
concepts with PPN.

A Good and Bad Technology Round Robin Session
I No titles; list personal reasons for participation
I Improve comfort level about technology

A Split Group User Needs Assessment &
Prioritization Session
I Elders
I Adults
I Youth

A Brainstorming on Conceptual Designs
Session



Methodology: Multi -voting of Expressed Needs

3 Energy Conservation

3 Learn and Use Traditional Techniques (Cultural Values)

3 Roundness

3 Natural Materials d”””
3 Privacy e
.
3 Exercise ' ’
I
3 Storage /8
3 Safety I “jfi
3 Comfort

3 Lower Energy Costs

. 48
X .

3 Space



Methodology: Framing Sustainability




Methodology: Co-Designed Concepts (2008)

Conceptual Home Design 1 with Solar and Wind Power Generation



Methodology: Co-Designed Concepts (2008)

Conceptual Home Design 2 Wind Power Generation and Grey Water




Methodology: Co-Designed Concepts (2008)

Conceptual Home Design 3 with Grey Water, Wind, and Solar Power Generation
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Outcomes of Innovation Workshop 2008: PPN Quotations

One female resident, Deborah Smith stated :

A Personally, | really enjoyed working with all of the UCB and CARE
over the gear project. To see this project go from an original mode
through to the completed prototype was amazing. The students we
create this project. They asked a lot of questions and seemed to te
Interest in our needs, such as: our energy bills and gray water usac
this project as green as possible.

A We had several meetings with the UCB and CARES students and f
meetings they were able to acc
traditional needs. Because, of this project, | have become very int
sustainable environments and architecture. | look forward to workil
CARES members Ryan and Tobias on future energy feasibility stuc
projects.



| nnovati on Workshop 2008: St u

One male, AsiaAmerican student wrote in his design journal:

A Today was essentially th#f Kimkour hurcantered sustainable design pr
To be hones, I'm rather excited about it. | was assigned to my first ct
solar electricity generation for the Pinoleville Pomo Indian tribe. I've
alternate forms of energy for a long time, and am eager to learn mot
mention have the chance to work on my first genuine engineering prc

A Today, we had our innovation workshop at the PPN reservation in Uk
where to begin! Overall, I'd have to say the experience was a positive
It was a bit of a hassle getting there and it was certainly a very long ¢
that the knowledge gained about the PPN people and their needs . .
productive/ informative day, and | look forward to beginning the desic
my team mates.






Final Housing Design: Co-Design Innovation Workshop 2009




CuIturaIIy Insplred Sustalnable Home, pt 1
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Culturall ired, Sustainable Home,




Culturally Inspired, Sustainable Home, pt 3
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Outcomes of Partnership

A Empowered the PPN to make informed decisions about variou
renewable energy options

A E10 students were able to develop professional and communic
skills

A HUD funding secured to build culturally inspired sustainable hc
and buildings: $1.2 Million in 2009

A DOE funding secured to perform renewable energy feasibility
studies:$120,000 in March 2010

A Seed funding secured to create Native CARES center at UC
Berkeley$73,088 in March 2010



Final Thoughts: Lessons Learned

ADond6t Repeat the Mistake of
A There is no one standard for sustainability; merely framework
A Key is to harness the local knowledge within end user group
AUnderstand the end user8s mi
A Co-design changes the power dynamics to utilize expertise of

A Codesigningmssd  Soluticmss) Willingness to Adopt



CNAOSA- ESENBEIOYR
Federal Programs

A2 KI'd R2 C¢NAOSQa g1l yvi
I Regional Tribal Operations Committee
I Site Visits
I Continuous Communication

I HUD Southwest Office Native American Programs
& EPA Region 9: Tribal Building Codes Survey

AFall 2010, Simple Survey Monkey sent to Pacific
Southwest Tribes



Tribal Building Codes Survey: Finding:

1. We are working with tribes to improve our abilitiy to support cultural C art ¥ Download
and sustainable building practices. Are you aware that tribes can adopt their own building codes?

answered question

skipped question

2. Which building code has your Tribe adopted?

International Building Code (a.k.a. Uniform
Building Code)

E.|||I|I|r11

Other

answered question

skipped question

f N



Tribal Building Codes Survey: Finding:

4. |s your Tribe interested in adopting building codes that promote (check C ywiload
all that apply):

Healthy indoor air quality ?

Reductions in energy consumption? 100.0%

Reductions in water consumption?

, minimally

le, for example,

2 the built environment and the
nment?

G¢CNAROFIffée RSOSt2LISR . dzAf RAYy3I | yR !
that it would be much more widespread if there was funding readily
F At ofS G2 | O02YLX AaK 3



Tribal Building Codes Survey:
Additional Comments

G2S ¢g2dzf R tA1S G2 AyOf dzRS &a2f
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applicable. Projects, programs, complemented by policies
KSf L) LINPYdz 31 0SS fAFSaueftsS O
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technically sound, usable and within the normal capability of

most contractors ... [we] do not need ultra green stuff that is
KFNR G2 0dzAf R 2LISNIYGS 2N F.



U.S. EPA Technical Assistance:
Adjusting to Better Support

¢CNAOSEQ :‘“_“I
ASupporting Tribal Building Codes .

ATribes can develop/adopt their own building codes
I NAHASDA provides code development authority

ABroadening the Function of Building Codes

AProtecting Human Health and Saféfyaditional Building Codes)
Awhile also Protecting the Natural Environmé@treen Building Code)

Awhile also Respecting, Protecting (and Expressing) Cultural Va
(Tribal Building Code)




"Protecting Human Health and Safety”

There is a long history of the
Imposition of building codes and
standards developed elsewhere for
tribal building and development
projects.

It should be obvious that those codes  ..es
and standards have often not been
appropriate for a variety of reasons,
Including technical, resources,
culture, climate and more.




Codes Go Way Bac

¢KS Z2ZNAIAYIET bHbSeS F2NJ

1758 B.C: Babylonian King Hammurabi enacts
the first written building code.

e

Of its six provisions, the first designates what
the owner must pay the builder.

The rest deal with building quality from a
strictly performance bastswhat happens if
0KS o0dzAf RSNJ R2Sayuid o d:

XAO0O AF O2fftlrLASaA | yR
Is put to death, if it kills the son of the owner,
UKS O0dzAt RSNHa azy Aa
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Codes Go Way Bac

To a degree, that punitive and
preventative mindset has persisted in
building regulation ever since.

Beyond that, the Western worldview of
everything as objects rather than as
parts of an integral, vital whole, has led
to reductionist approaches to design,
building, land use and ownership, as
well as a fragmented approach to
regulation.




The Purpose of Building Codes

International Building Code (USA)006 edition

101.3 The purpose of this code Is to establish
the minimum requirements to safeguard the
public health, safety and general welfare through
structural strength, means of egress facilities,
stability, sanitation, adequate light and
ventilation, energy conservation, and safety to
life and property from fire and other hazards
attributed to the built environment and to provide
safety to fire fighters and emergency responders
during emergency operations.

Blue=explicitly defined
Grey=partially-defined/grey areas
Yellow - implicit/undefined




Codes Do Well with the Risks they Address

Though not always true in terms of outcomes for all
communities, modern building codes enable us to
design and build structures that are relatively safe
for their occupants, making it seem that we've

eliminated or greatly reduced the risks associated
with buildings.



But What About Systemic and Future RISks?

In reality, what we've done is to move many forms
of risk in space and time:

- away from the building site, out into the natural
systems that support us, and

- Into the future.




Our frame of reference
determines what we see




Our frame of reference
determines what we see

To see things in context
we have to constantly
shift our focus between
the details and big
picture 0 that way we
can see both the things
and their relationships.




Many Huge Hazards Are Hidde
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Fire Safety
Structural Integrity
Means of Egress
Light

Ventilation

Heat

Water & Wastewater
Electrical & Gas
Energy Efficiency



Risks to Future Generations

Climate Impact Resource Depletion

Fire Safety
Structural Integrity \ Dependence on Non
Means of Egress
Light

Ventilation

Heat

Water & Wastewater
Electrical & Gas
Energy Efficiency

Embodied Energy

Pollution Loss of Habitat

Toxicity of Materials Loss of Biodiversity

Nutrification of Water Loss of Agricultural Land

Heat Island Effect Increased Transportation
Externalized Costs to Society



Risks to Future Generations
Climate Impact Resource Depletion

Fire Safety
. Structural Integrity Dependence on Non

Firbodied Sisrgy Means of Egress  -Renewable Energy

Light
Pollution Ventilation Loss of Habitat
Heat
Water & Wastewater
Toxicity of Materials Electrical & Gas Loss of Biodiversity

Energy Efficiency

Nutrification of Water Loss of Agricultural Land

Heat Island Effect Increased Transportation

Externalized Costs to Society




RiIsks Occur Throughout the Lifecycle of Built Projects




Lifecycle of Buildings - Think in Terms of Flow

Materials Energy Air Water Money

\\‘//
NS

Wasted Waste " Waste Material
Pollution Heat &
Money  Water Light Waste




Protect the Natural Environment

Growing awareness of these issues has resulted in a
proliferation of green building programs, rating
systems, standards, and now green codes, but there
IS N0 consensus about which of these is best.

CONSTRUCTION
MAIOR RENOVATIONS

Three Steps to Sustainability
with The Natural Step
Framework

UILDING
NITIATIVE

ATHENA

Impact Estimator
for buildings

ATHENA"
EcoCalculator

for assemblies



The International Green Construction Code

INTERNATIONAL GREEN
CONSTRUCTION CODE”

PUBLIC VERSION 1.0, MARCH 2010

© ASHRAE/USGBC/IES STANDARD 189.1-2009
STANDARD FOR THE DESIGN OF HIGH-PERFORMANCE GREEN BUILDINGS -
A JURISDICTIONAL COMPLIANCE OPTION OF THE IGCC

#5(CC2 700-2008 NATIONAL GREEN BUILDING STANDARD™ -
FOR RESIDENTIAL OCCUPANCIES (by reference)

W) A AMERIC/
&7 ‘6> % g INSTITUTE
o )F ARGHITEC
IQL

ICC, ASHRAE, USGBC,
ASTM, AlIA and the
llluminating Engineers
Socliety came together to
support and begin to
Integrate and align their
efforts and standards
and in developing the
IGCC- a non-residential
green building code.



A good first step toward
creating a more holistic
puilding code... However,
ooking at the whole risk
orofile we see much more
needi ng atten




