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September 17, 2013

NBI Getting to Zero National Forum: A Presentation by Clark Brockman, SERA Architects
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CLIMATE

PORTLAND - TEMPERATURE / HUMIDITY
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CLIMATE

PORTLAND TEMPERATURE BINS (6AM-7PM, VIF)
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WHY

BUILDINGS? Greenhouse Gas Emissions
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Source: Architecture 2030, based on statistics from Energy Information Administration



ARCHITECTURE 2030

REDUCTIONS IN BUILDING FOSSIL FUEL USE

NET
ZERO
ENERGY

ENENGY

ENERGY

CONSUMPTION

IUCT

PR(

FOSSIL

FOSSIL .
FOSSIL : FUELS e = —
8 RENEWABLES'

FOSSIL
2 -><
RENEWABLES
REDUC TION g — . e ;

RENEWABLES |

RENEWABLES

ENERGY ! ENERGY ENERGY

ENERGY ENERGY ENERGY ENERGY
CONSERVATION! CONSERVATION CONSERVATION CONSERVATION CONSERVATION: CONSERVATION CONSERVATION
TODAY 2015 2020 2025 2030 2030+ 2030+

http://architecture2030.org/the_solution/solution_energy



AlA 2030 COMMITMENT

\F‘Tﬁ ) Tl.l,l,i } M —I:I‘R‘l( AN
INSTITUTE
e OF ARCHITECTS

http://network.aia.org/2030Commitment/Home/
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SHADES

OF GREEN

BETTER BUILDING HIGH PERFORMANCE  PURSUING RESTORATIVE
PRACTICES GREEN BUILDINGS  SUSTAINABILITY BUILDINGS
LEEDSilver = LEED Net The

Natural Step

+ Gold Platinum ~Zero

A

|
f
y

Building Challenge

Other
Standards

Certified

Cumrent Technologies 5 EvolvingTechnologies
¢ and Services i and Services




LIVING BUILDING CHALLENGE™ 2.0

A VISIONARY PATH TO A RESTORATIVE FUTURE

http://living-future.org/

G
3‘*; L|VING BUILDING


http://living-future.org/
http://living-future.org/
http://living-future.org/

ENERGY USE

PREDICTED vs. ACTUAL (121 LEED BUILDINGS)

“ESSENTIALLY,
ALL MODELS
ARE WRONG,
BUT SOME ARE
USEFUL’

- George E.P. Box
Gravesend, Kent, U.K.

100% 1 8

® Certified
m Silver
» Gold-Platinum

75%

50% -

25% 1§

0% -

-75%

<- Measured Losses | Measured Savings ->

o 4 I- These buildings use
-25% ‘ | «— more energy than the
| & : code baseline!
-50% : ,
| |
| |
|

-100% - ; .
0% 25% 50% 75% 100%

Proposed Savings %

PREDICTED vs. ACTUAL ENERGY USE OF LEED BUILDINGS



ENERGY USE
REALITY

REMEMBER,
BUILDINGS DON'T
USE ENERGY,



ENERGY USE

PREDICTED vs. ACTUAL

ENERGY
MODELLER ENGINEER  ARCHITECT OWNER OCCUPANT




STATE ENERGY CODES

NEED MORE CONSISTENCY

M AS EMPR
BGU EV

) ~
- L
= A ¢ > W M
HHH- BCA Dedicated to the adoption, implementation,
a‘ and advancement of building energy codes

Get all the most up-to-date code status maps and other valuable resources at wwwbcap-ocean.org

AS OF NOV. 1, 2011

EEEEEEE
RE9z0=2

meets or exceeds ASHRAE Standard

Moo

.1-2007 orequivalent
meets or exceeds ASHRAE Standard

B 90.1-2004 orequivalent
meets or exceeds ASHRAE Standard
I 90.1-1999-2001 or equivalent

no statewide code or precedes
I ASHRAE Standard 90.1-1999

state has adopted a new code to
2 be effective at a later date

NOTE:

These maps reflect only
mandatory statewide codes
currently in effect.




REPORTING

ENERGY USE REPORTING LABELS

Display Energy Certificate .
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EU DISPLAY ENERGY CERTIFICATE

10 =1 2EPI scale extends

140 indefinitely up for highly
- inefficient buildings

0 -

120 g

110
- ‘ Average energy

100 consumption, adjusted
for neutral variables

90
Title 24 2001 and

80 ASHRAE 90.1-1999

70 ‘ Title 24 2005 and

60 ASHRAE 90.1-2007

50 Title 24 2008 and
ASHRAE 90.1-2010

40

30

20

10

0 ‘ NET-ZERO ENERGY

-10 N

=20 N Net producer of energy

ZEPI Scale: Zero Energy
Performance Index

zEPI SCALE

A-

AS DESIGNED

Net-Zero Energy J

AS
DESIGNED

Fair l

4 AsHRAE
Buikdng EQ” administered by ASHRAE

wvew buildingEQ com

BUILDING ENERGY QUOTIENT

i busbeng e o square boot. Date ot Issuwe Jona 15,2009

o 12000
~thve close Ae. the better, i Opecation Dote:

AsDesgped: tb A uidiog Locaton
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USA ASHRAE BUILDING
ENERGY QUOTIENT



REPORTING

REQUIRED ENERGY USE REPORTING

MINNEAPOLIS NEXMGTJQB Jotd
- washnoTon - MINPAED w
i SEATTLE a8

CALIFORNIA

AusT WASHINGTON, O
SAN FRANCISCO

OCTOBER 2011 _— | RN

}““S‘U—\T% ’Q<

REQUIRED ENERGY USE REPORTING FOR COMMERCIAL BUILDINGS ﬂ



OUTCOME BASED CODES

FOCUSED ON ACTUAL PERFORMANCE

ENERGY
INDEPENDENCE AND
SECURITY ACT (EISA)

|
OUTCOME BASED
2030 CHALLENGE CODES o
\ \ PERFlgEﬂANCE BUILDINGS
\ REQUIREMENTS

NET ZERO ENERGY /
\ CERTIFICATION

CURRENT

CODES

MEET PRESCRIPTIVE
REQUIREMENTS

LIVING BUILDING
LEED CHALLENGE

LAW BREAKING
BUILDINGS




EDITH GREEN-
WENDELL WYATT

FEDERAL BUILDING

THE NEXT STAGE OF
THE JOURNEY:

Commissioning and
Performance-Based
Occupancy and Operations

June 7, 2013
GSA Region 10 Update

: EDITH GREEN-WENDELL WYATT
FEDERAL BUILDING MODERNIZATION

SNE0asduNY






PROJECT TEAM

Owner: A/E Team:
GSA SERA ARCHITECTS

Cutler
Anderson

w

EDITH GREEN-WENDELL WYATT
FEDERAL BUILDING MODERNIZATION

CMc Team:
HOWARD S WRIGHT

S : —
a e 2 S\ WYy 1

[ & Howare] & Wmmiohit
\“% Howard . Wright

CUTLER ANDERSON

ASSOCIATES I

STANTEC ______---~:i:_-__________2::_ MCKI NSTRY

INTEREFACE —

LSS | || & DYNALECTRIC

& OTIS
NUPRECON

ATELIER DREISEITL

EEEEE GREEN-WENDELL WYATT
FEDERAL BUILDING MODERNIZATION



ARRA and EISA

MINIMUM PERFORMANCE CRITERIA

Energy Star
Requirements

Score goal: 97

Water Conservation
Requirements

20% Indoor potable

water reduction

50% Outdoor potable
water reduction

Energy Conservation
Requirements

> Fossil fuel
reduction

20% Energy usage
reduction

% Solar thermal

LEED
Requirements

Gold Required

Platinum Goal



DESIGNED ENERGY UTILIZATION INTENSITY kBTU/SF/yr

95! =1

90

70

65

60

55

50

e . 1 Bt

NATIONAL CHESAPEAKE BAY NREL (WITH SCHLITZ AUDUBON ALDO LEOPOLD

AVERAGE FOUNDATION DATA CENTER) NATURE CENTER LEGACY CENTER
FACILITY MARYLAND COLORADO WISCONSIN WISCONSIN
30,600 SF 218,000 SF 39,000 SF 11,900 SF

[ | EDITH GREEN-WENDELL WYATT
! | FEDERAL BUILDING MODERNIZATION



ANALYSIS

BUIDLING ORIENTATION

/f

Transform a 512,400 square foot, 18-story, 1974 office building into a LEED Platinum
cornerstone of GSA’s green building portfolio.

BUDGET: $ 141,000,000

EDITH GREEN-WENDELL WYATT
FEDERAL BUILDING MODERNIZATION



ENVELOPE STUDY

SURROUNDING BUILDINGS

June 21
8 am e e




ENVELOPE STUDY

SHADING FROM ADJACENT BUILDINGS

East Elevation South Elevation West Elevation North Elevation
10 am 2 pm 4 pm 8 am

Shaded Area
| March / September

| | June
|_| December



66%

% annual shading, south facade



ARTIFI
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DAYLIGHT STU DAY

Daylight Factor min/maxratio 16 ft perimeter zone



STUDY RESUL

A HYBRID SOLUTION

East 80%
South 85%
A 3.2 ave. daylight factor

Thermal analysis

* Percentage glazing
* Shading
Daylight analysis

* Surrounding buildings shading

East 72%
South 72%
B 6.4 ave. daylight factor

* Building integrated shading
* Interior light quality

* Energy savings

Ongoing Studies
* Energy Sensitivity Analysis
&y Y y East 82%
South 80%
C 5.2 ave. daylight factor




DATA DRIVEN DESIGN

FROM STUDY TO DESIGN TO CONSTRUCTION




DESIGN/ANALYSIS

EAST & SOUTH ELEVATION STRATEGIES Soon (g angle)

Low Glazing to Wall Ratio
40% glazing

Low Infiltration Rate
0.06 CFM

Equinox morning
sun (lower angle)

Well-Insulated Wall

Daylighting
Light shelves bounce
light 16ft. into interior



DESIGN/ANALYSIS
WEST ELEVATION SHADING STRATEGY

Shading reduces the heat gain on
the building minimizing the energy
needed for cooling.

West Facade
Reeds provide avg. 50%
shading

South & East Facades
Combination vertical +
horizontal shades

North Facade
No shading
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ENERGY (kWh)

EGWW

NET ELECTRICITY

DAILY SOLAR HARVEST

90 -

80

| PV AVAILABLE

% PV CAPTURED

e BUILDING LOAD

M_\_

FRIDAY SATURDAY
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EGWW .

OPPORTUNITY LOST possioie

ANNUAL SOLAR HARVEST

o
/////////////////////////////////
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NETWORKS

ARE EVERYWHERE

300

285 us CITIES WITH POPULATION > 100,000

200

> 90% or RouGHLY 250 us cITIES

0ol USE SECONDARY NETWORKS

US CITIES WITH POPULATION > 100,000

®IREC SKANSKA =TpAE




AFTERCARE

TUNING PERFORMANCE




POST OCC STUDIES

CBE, LBNL, M+V, MODELS and more...

TRACK 1: LEED
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412013 WIV2019 - V1203 12ABR015 - 12014 4/30/2014 I M 1208204
| X a 10 Month Cx Review =
Seasonal Testing - COOLING  Seasonal Testing - HEATING EXAMINE ACTUAL
PERFORMANCE
3/21/2013 - 3/28/2013  4/1/2013 9/26/2014 - 10/25/2014 Fo—
LIGHTING  SUMMARY CONDUCT 2™ ROUND i UE' c‘ . RR1E 29
MEASUREMEN
EASUREMENT REPORT SURVEY (EG- ACTION PLAN
-Ir/ TRACK 2: POST OCCUPANCY EVALUATION 1
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EVALUATE EXISTING 6/2/2013 11/30/2014 - 12/18/2014
FACILITIES (Surve nning) SUMMARY CORRELATE 2" ROUND
4/11/2013 - 4/18/2013 REPORT AND ACTUAL PERFORMANCE

Survey Execution

TRACK 3: LEED M&V
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812014 11/21/2014 - 5M/2018

WA2015 . W0

8/6/2013 - 8/9/2013 WHITE PAPER
DRAFT FINAL DATA ANALYSIS SUMMARY OF M&V
1/4/2016 - 2/2/2015
MODEL CALIBRATION
2/18/2016 - 3/14/2016
DEVELOP REVISED CODE
BASELINE ENERGY MODEL

TRACK 4: ENERGY MODELING
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Energy Analsyls Report (FINAL)




TENANT ORIENTATION

TRAINING AND MILESTONES

TENANT DESIGN PROCESS

PROGRAMMING  CONFIG PLANS DESIGN INTENT DOCUMENTATION CONSTRUCTION MOVE-IN

PROJECT KICK-OFF: ¥‘|’_|AR"gl'J CH-
INTRODUCTION CHECK-IN: ’

CONFIRM
PROJECT GOALS COMMITTEES ELEC/DATA
DESIGN PROCESS OCCUPANT BEHAVIOR

@ ORIENTATION

SYMPOSIUM:
@ PROJECT GUIDELINES: GEOGRAPHY
SHARED AMENITIES SYSTEMS
MODEL UNIT GOALS
51 STANDARDS

INVOLVEMENT



TENANT ORIENTATION

TRAINING SYMPOSIUM

KNOW YOUR BUILDING

* Design History
* Systems and Strategies
* Sustainability Goals

KNOW YOUR IMPACT

* Occupant Behavior
* Shared Resources

KNOW YOUR NEIGHBORS
* Property Manager

* Green Team /
Tenant Agencies



POST OCC EVALS

OCCUPANT SATISFACTION SU RVEYS

BEFORE & AFTER MOVE

Survey 3 largest agencies in their
Existing Office spaces:

* First & Main Building
2010 Class-A office building
LEED-C&S Platinum
One block away from EGWW

* Robert Duncan Plaza
1991 office building
Downtown Portland




POST OCC EVALS

OCCUPANT SATISFACTION SURVEYS

INDOOR ENVIRONMENTAL
QUALITY (IEQ)

* Thermal Comfort
Lighting / Daylighting
Indoor Air Quality

Acoustics

+ Office Layout, Furnishings &
General Satisfaction

Thermal Comfort

How satisfied are you with the temperature in your workspace?
Very Satisfied ga ) ) 23 Very Dissatisfied

Overall, does your thermal comfort in your workspace enhance or
interfere with your ability to get your job done?

Enhances Sa l i e® Intarferes

Air Quality

How satisfied are you with the air quality in your workspace (i.e.
stuffy/stale air, cleanliness, odors)?

Very Satisfied aa ¢ © c c £ F] &2 Very Dissatisfied

Overall, does the air quality in your workspace enhance or
interfere with your ability to get your job done?

Enhances €& [0C « ¢ ¢ (/0] ®2 Interferes

University of California, Berkeley — Center for the Built Environment (CBE)



POST OCC EVALS

PHYSICAL MEASUREMENTS

INDOOR ENVIRONMENTAL
QUALITY (IEQ)

* Thermal Comfort
Electric Lighting
Daylighting
Indoor Air Quality

Acoustics

CORRELATE TO DESIGN

* |[EQ parameters
Lighting & Daylighting Studies
Acoustics expectations
Thermal Comfort Study

* Energy model assumptions

a} Photo of pole

w0
0
o
w
i - B0D AM
=w 10100 AM
%., +-12:00 PM
. 200MM
0 7 <400 W
o
0 y .00 PM
/
10
a
@ 7 n n B 7 5]

Termperature |*F)

b) Temperature vs. height

Figure 20, East interior zone stratfication pole and example hourly temperature profiles, 5/14/2011

#) Photo of pole

~w 100 AM
- 1000 AM
- 1200 PM
w200 MM
- 800 P

000 P

n " " L
Temperature |*F)

b) Temperature vs. helght

Figura 21, East perimeter zone stratification pole and examgle hourly tempearatuss profiles, 9/14/2011

University of California, Berkeley — Center for the Built Environment (CBE)



COMMISIONING

ONGOING TUNING & OPTIMIZATION

SEASONAL TUNING g | SR

CALIBRATE ENERGY MODEL

CONNECT TO MEASUREMENT
& VERIFICATION

* Tie into M&V and energy
modeling cross-walk

TIE-IN WITH POST
OCCUPANCY EVALUATIONS

* Involvement in corrective Action
plan from occupant satisfaction

BE2dE J2T2ISIRSLE
WidiZ #732733%935:

3533 §5¥ 533




ONGOING M&V

ENERGY & WATER PERFORMANCE

ENERGY END USE METERS

* Major systems submetered

CORRELATE ACTUAL
PERFORMANCE TO DESIGN

* Cross walk to early design
energy model

CALIBRATED MODEL FOR
ONGOING OPTIMIZATION

WATER CALCULATOR

* Potable Water Use
 Rainwater catchment & Reuse

Building Electric

B HVAC

B Lighting

m Miscellaneous Plug

- Solar PV

Heating (Boilers)

Domestic Hot Water



REGON SUSTAINABILILY CENTER
3 IVING'BUILDING CHALLEN € \‘ |




PUBLIC/ PRIVATE —

_________________

PARTNER

M e

ARCHITECTS
OSC Board: m _________________
e City of Portland Bureau of Planning and Sustainability 5& I;’;’;;;;;\: ENGINEER OF
- Oregon University System SwotwEEmine | RECORD
* Portland State University e [ENEREY MODELING
* Portland Development Commission GLUMAC } commissioNING

_________________

STRUCTURAL
ot ENGINEER

* Oregon Living Building Initiative

* Plus dozens of other organizations, researchers, Meve Mlgan] o 'ARCHITECT
companies and others otk CIVIL
" ENGINEER
GENERAL
SKANSKA CONTRACTOR

NSI NATURAL
WATER TREATMENT
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STREETCAR - Oregon 01‘

/o) STREETCAR STOP R HIGNE Sustainability
Center
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ENERGY CHALLENGE

FLOOR TO ROOF AREA

NATIONAL AVERAGE FACILITY m .......
oV

:
H
H

: H H : i

40

CHESAPEAKE BAY FOUNDATION
MARYLAND
30,600 SF

N N

- ' H H H
g t H 3 H

NREL (with data center)
COLORADO
218,000 SF

H H . . :
: H H 2 b

SCHLITZ AUDUBON NATURE CENTER
WISCONSIN
39,000 SF

5 30 35 45 50 55 65 70 75 85 90 9%

o 5 10 15 20 25 30 3 40 > o0 D% 60 80 100
ENERGY UTILIZATION INTENSITY kBTU/SF/yr

OREGON SUSTAINABILITY CENTER
OREGON
130,000 SF

Oregon "_s‘
Sustainability
Center



ENERGY USE

BEFORE TENANT ENGAGEMENT
'

1% DOMESTIC HOT WATER

FANS 1% itoomesnc HOT WATER -D FANS
PUMPS 67, ELEVATORS & MISC. PUMPS 29 ELEVATORS & MISC.
LIGHTING ) g?mg__
COOLING - > e
\\
| 63% \
| SAVINGS ?
PLUG PLUG /
HEATING LOADS il -
[| UGHTING/  ™Seaeeooooomeee”
& 5%
TYPICAL BUILDING POTENTIAL
ENERGY USAGE ASHRAE SAVINGS
Without Tenant ECMS
9
Oregon. '¢?
Sustainability

Center



ENERGY DISTRIBUTION

WITH TENANT ENGAGEMENT

w20

[

19%, DOMESTIC HOT WATER
PUMPS 2% ELEVATORS & MISC.
HEATING P

-.-.-‘
-,
-~

~,
S

‘\\\
I 63% \
SAVINGS ‘
1
/
/
PLUG /
LOADS ¥
[l UGHTING/  Smmememomeee=’
¥ 9%
POTENTIAL

ENERGY SAVINGS
Without Tenant ECMS

)

.Q : FANS
PUMPS <
- "1-5/4““ 2% ELEVATORS & MISC.

PLUG ™
LOADS
LIGHTING
4%
ENERGY SAVINGS
GOAL
With Tenant ECMS
9,
Oregon ‘"_8‘
Sustainability

Center



FEEDBACK MECHANISMS

“FRACTAL DASHBOARDS”

-

BUILDING FACADE BUILDING LOBBY DEPARTMENT/OFFICE INDIVIDUAL

Compare to other Compare floors Create inter-office Understand
buildings within the building competition personal
contribution

9

Oregon '¢*

Sustainability
Center



FEEDBACK MECHANISMS

INFORMATION SOURCES

BUILDING FACADE BUILDING LOBBY DEPARTMENT/OFFICE INDIVIDUAL

Smart Grid Connections Building Management Utility Submetering Plug Load Monitors
System (Enmetric Systems
Power Port shown) ’
Oregon '¢*
Sustainability

Center



Knowledge and products to pursue net
zero energy, net zero water, and use

local green materials

> * < . + B + >
* +* < L > * > +
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Oregon &

Sustainability
Center


http://www.chipchick.com/wp-content/uploads/2008/10/wattsup.jpg

Homepage

X
c

=4
3
2
Bl

1201 Third
Avenue

3 Seattie
1111 Third Central Library
Avenue

Welcome to the Seattle 2030 District, a ground-breaking, high-performance
building district in downtown Seattle. By targeting a district-wide reduction in
energy and water use in buildings and CO2 emissions from commute trips, we will
work collaboratively to meet a 50% energy reduction by the year 2030. The

progress below represents actual data tracking of these three metrics in the
Seattle 2030 District member base:

- 23.6 million Square Feet of Building Space
- 73 Buildings - Office, City, County, Hotel, and Healthcare



Energy

Hogdalen's combined
heat and power plant
. 2

Hammarby

Biofuel thermal power station

Environmentally
friendly electricity

Sjostaden's and Henriksdal's
waste water treatment plants

Lake Hammarby Sjo

Lake Malaren/drinking water plant Filter treatment \Nate‘
~-~—




OPTIMAL SCALES eneroy

Key Variables

Resource Intensity
Climate Intensi
Resource Cost

Mixed Use
= Space Availability

—
o
=
o
—
o
p—y
o

10 10 1.0 10 10

10 1.0 1.0 10 1.0

10 10 1.0 10 1.0

10 10 10 1.0 10

10 1.0 1.0 1.0 10

Energy
Photoveltaics

Heating Network

Cooling Network

Cogen/Trigen

Thermal Energy Storage

Micro-Grid

Population
10 100 1000 10000 100000 1000000 10000000

e 4 e . - -4 e -}

:
j

DISTRICT
SCALE
~&— (paople)
ROOM RESIDENCE BUILDING BLOCK CAMPUS TOWN cITy REGION
Optimal

a“

S T W AN O Y w—
i

s

Not Optimal !
Heating Network ~——Cooling Network
Photovoltaics Cogen/Trigen
Thermal Energy Storage = Micro-Grid



OPTIMAL SCALES waste

Key Variables

Resource Intensity
Climate Intensity
Resource Cost
Space Availability

Mixed Use

Waste
10 1.0 10 1.0 1.0 Anaerobic Digestion

10 10 10 10 10 Autoclave/Gasification

10 1.0 10 10 10 Automated Waste Collection

Population
1 10 100 1000 10000 100000 1000000 210000000

DISTRICT
SCALE |
) —&— (people)
ROOM  RESIDENCE BUILDING  BLOCK CAMPUS  TOWN Ty REGION
Optimal
~
v |
Not Optimal

Anaerobic Digestion Autoclave /Gasification

—Automated Waste Collection R



OPTIMAL SCALES A

1 10 100 1000 10000 100000 1000000 10000000
DISTRICT
SCALE
- (people)
ROOM  RESIDENCE BUILDING  BLOCK CAMPUS TOWN cy REGION
Optimal _
o - iy
i
! ]
Not Optimal |
Hesating Metwark = Cooling Metwark
Photovoltaics Cogen/Trigen
Thermazl Energy Storage Micro-Grid
Anserobic Digestion — Autoclave /Gasification

— Autamated Waste Collection ——5eg. Batch Reactor
m— hfembrane BioReactor — W SCalping
—WW Anzerobic Digestion
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EcoDistricts

Institute




PILOT ROADMAP

+ BUILDINGS

- ENERGY SERVICES
- BUILDING RETROFITS

« INFRASTRUCTURE

- TRANSPORTATION
DISTRICT UTILITIES

- SMART GRID

- GREEN STREETS
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W
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“DO——.

HARDWARE
(PROJECTS)

EcoDistriCTS
FRAMEWORK

...........
e .
- -

FASSESSMENT?,
i AND
%, STRATEGY

(== POLICY AND FINANCE

=
T
&
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CONTRIBUTIONS

EcoDistricts Institute: http://ecodsitricts.ors/

Arup: http://www.arup.com/

Sherwood Design Engineers: http.//www.sherwoodengineers.com/

International Living Future Institute: http://living-future.org/

Living Building Challenge: http://tinyurl.com/Living-Building-Challenge

Living Building Challenge Financial Study: http://living-future.org/node/265

Achieving Water Independence in Buildings: http://living-future.org/node/275

Code and Regulatory Barriers to the Living Building Challenge
for Sustainable, Affordable, Residential Development (SARD):
http://tinyurl.com/Code-and-Regulatory-Barriers

Making EcoDistricts - Civic Ecology: http://www.sera-architects.com/blog/wp-
content/uploads/documents/Making EcoDistricts.pdf

AlIA 2030 Challenge: http://network.aia.org/2030Commitment/Home
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THANK YOU!

Questions / More Information:

Clark Brockman
[=] El clarkb@serapdx.com

O Principal, Sustainability
SERA

www.serapdx.com

Clark Brockman: http://serapdx.com/people/clark-brockman/

Sustainability Resources Group:
http://serapdx.com/services/sustainability-resources/

LinkedIn: Clark Brockman
Twitter: @clarkbrockman


http://serapdx.com/services/sustainability-resources/

