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Check the Chat Box 
at the bottom of 

your screen for links 
to our AIA CA 
Climate Action 

Webinars and for 
free ZNCD courses 

on-demand!



Name 3 real-world building projects that were able to achieve dramatic 
carbon reductions from typical industry practices

Be able to apply lessons learned by presenters on carbon goal setting, 
design strategies, measurement and verification methods

Understand the technical, social, and economic challenges of designing 
and constructing low-carbon buildings

Learn best practices for integrating zero and low-carbon design 
strategies at firm-wide scales

Learning Objectives
Carbon Pt. 3 | Carbon Accounting: Decarbonization Case 
Studies



A recording of 
today’s presentation 

will be made 
available on our 

website

Today’s session 
qualifies for 1.5 

AIA HSW/LU and 
1.5hr ZNCD MCE

Please use the 
Q&A function to 
ask questions for 

today’s presenters

Cultivate a 
positive learning 

environment
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Aiming for
Net Zero Carbon

Embodied 
Carbon

Operational
Carbon

104%
Offset

58%
Reduction



Orange County Sanitation District 
Administrative Headquarters











Offices
Active Chilled Beams

Hot Water Supply
Campus Cogen

Lobby
Radiant Heat/Cooling

Board Room
VAV System

OCSD – Path to Net Zero Operational Carbon



ACTIVE CHILLED BEAMS (ACB)

`̀

DIMMING CONTROLS

BUILDING ENVELOPE – HIGH PERF.

LIGHTING – HIGH PERF. LPD

ENTHALPY WHEEL

DEDICATED OUTDOOR AIR SYSTEM (DOAS)

OCSD – Path to Net Zero Operational Carbon



OCSD – Path to Net Zero Operational Carbon



OCSD – Path to Net Zero Operational Carbon



CO2e
Reduction

95.2%

CO2e
Baseline Case

1,616.6
Metric Tons of CO2e

CO2e
Digester Gas Energy

76.8
Metric Tons of CO2e

OCSD – Biofuel Energy





Studied Steel  vs  Hybrid Mass Timber





Mass Timber Road Map
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Wood Coating <working with organic material> 

High Performance “Coating”
• Water based
• Breathable
• Low VOC 

• (Actual 50, Regulatory 210)
• UV stable & UV resistant
• Multi-coat – Durablilty.
• Color: 

o Help UV stability
• Rigorous testing 

o (accelerated UV aging in lab)
• Support:  Sansin Iris
• Maintenance:  Sansin-Care

Traditional Wood Stains 
• The Worst of the Worst VOCs



Rothoblaas Sketchup

Exposed Structure is the Architectural Detail
Work with the “right” Engineers



Naviswork
Models

Drawings

Production

Design
Models

Pre-Construction

BIM 
coordination

Shop
LOD 350

Shop
LOD 400

A Wing

B Wing

C Wing

Order Long Lead 

Construction

+ + +
9 months 
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+ Electrical

Round 1

!

Round 2



Nice Timber ceiling, where did you hide the mechanical diffusers?

There are no diffusers in the ceiling.  Lobby is conditioned via radiant floor. And….. net zero… 

Did you check control joint depth and confirm insulation bearing capacity?



Structural
Engineer

Design
Architect 

CM 
Owner rep

Timber 
Installer

Jason
GC

Electrician

Steel
Fabricator

Project 
Engineer

Project 
engineer

Designer

Project 
Coordinator

Electrical 
lighting

BIM 
modeler

the  Whole-Team  Advantage



Thank you to the entire team!
OC Sanitation, HDR, our Consultants, Swinerton Construction, Timberlab



How can an architecture practice 
use their own building and site as 
a case study for climate action?

Myths we sought to disprove

1. A net zero energy building cannot be achieved in the hot-humid south on a budget.

2. Sustainability is an expense that cannot be justified.

3. Our aging building stock cannot feasibly become high performance. 





UNDERSTANDING 
IMPACT
Population growth in the southeast has outpaced the 
rest of the country by nearly 40% over the past 60 
years making it a critical contributor to our climate 
crisis. 

Long considered the region with the most difficult 
climate and economy to achieve high performance 
design, our research and advancements have led us 
to discover strategies to meet these challenges.



INTEGRATION
leveraging the best assets of the existing structure with strategic 
interventions to be expressed as architecture   

COMMUNITY
250-ft long enhanced street scape and 2,488 sf community 
courtyard and 31 space parking plaza (that can also be 
programmed for events)

ECOLOGY
43% landscaping design to balance ecosystem by providing 
food, shelter, and nesting site for many different pollinators and 
birds

WATER
37% of site transformed to pervious surface resulting in more 
than 20% increase in stormwater managed on site through 
bioswales and gravel courtyard  

ECONOMY
100% of cooling/heating/hot water via geothermal with shallow 
loops to 29 feet protect the sand aquifer

ENERGY 
107% of electricity offset by solar pv array  

WELLNESS
89% quality views & natural day lighting with a 18% glass to 
facade ratio

RESOURCES
67% reduction in embodied carbon by up-cycling concrete, 
steel, masonry and designing with carbon smart materials

CHANGE
100% of interior walls are non-loadbearing and reconfigurable 
while 80% of exterior walls were seismically upgraded 

DISCOVERY
100% transparency to share design strategies for this project 
as model for the integration of connectivity, design, and 
sustainability for similar buildings across Middle America

1  RECLAIM INTERIOR SPACE FOR PEOPLE 2  DEFINE AN INTERNAL COURTYARD

3  EXTEND TO THE STREET TO ENGAGE PUBLIC 4  WEAVE LANDSCAPE THROUGHOUT VILLAGE

DESIGN PERFORMANCE



20% increase     
in pervious surfaces with vegetation, 
lawn, and linear bioswales

100%     
new habitat to to balance ecosystem 
by providing food, shelter, and nesting 
site for many different pollinators and 
birds

LOW IMPACT DESIGN
 
Linear bioswales introduced along hardscape 
surfaces to provide filtered runoff through 
native plantings



ENHANCED STREETSCAPE
architectural lighting
concrete threshold, bench, step
low impact design bioswale
40’-wide courtyard entry steps
100% new pollinator habitat
[educational sustainability sign]

SHARED COMMUNITY COURTYARD
reclaimed as a social and recreation space 
for tenants and neighbors [previously asphalt 
parking]

FUTURE RESIDENTIAL APARTMENTS
[4] apartment units integrated as mixed-use

Raymond Skinner 
(Recreation) Center

Peabody Park

East Midtown
Neighborhood

South Cooper Street

SHARED PARKING PLAZA
with adjacent church; also for events
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by integrating design, sustainability, and 
connectivity through resources new and 
renovated.
 
Enhancements to the public realm invite the 
tenants and neighbors to actively engage 
and participate in a holistic community-
oriented experiences. 

ENRICHING 
COMMUNITIES
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Legend

FLEXIBLE INTERIOR
perimeter load bearing structure, open spans with single interior 
columns aligned

100%
non-load bearing interior walls provide extended life expectancy 
for building to be reconfigured through multiple iterations 



With an integrated approach to 
design and sustainability, how might 
a cost vs. performance model inform 
return-on-investment?

Discoveries
1. At $298 per square foot, this project became the first dual-certified Zero Energy and Zero 
Carbon renovation project by the International Living Future Institute (2021).

2. The energy saving strategies implemented in this project prove a return-on-investment in less 
than 10 years (compared to conventional baseline standards).

3. A 67% embodied carbon reduction was achieved through adaptive reuse of major systems (as 
final finishes) and smart carbon materials, assemblies, and products.



GOALS, 
TARGETS, & 
MEASURING 
STICKS



50kW SOLAR PV ARRAY

SUN TUNNELS 
[4] instances to provide light mid-floorplate

LOW FLOW PLUMBING FIXTURES
to reduce demand by 76% from baseline

HIGH EFFICIENCY HVAC UNITS
variable speed units tunable controls

LOW IMPACT DESIGN STRATEGIES
linear bioswale along parking plaza to filter 
runoff from hardscape and building rooftops

COMMUNITY COURTYARD 
pervious surfaces to provide filtration of site, 
internally connected to all tenant spaces and 
streetscape 

GEOTHERMAL HORIZONTAL LOOPS
88 loops to provide groundsource 

DAYLIGHT AND VIEWS TO NATURE
100% workspaces connect to biophilia

37% 
reclaimed from impervious asphalt parking 
to become pervious landscape plantings 
for new pollinators and bird habitat, lawn for 
recreation, and bioswales for water filtration, 
runoff management

SUSTAINABLE SYSTEMS





-1.3EUI 
(kbtu/SF/yr)

SUN PROTECTION
50 kW PV arrays shade roof 
overhang at south/east porch

SUN COLLECTION
light tunnels mid-floorplate
deep recessed windows 

ENERGY REDUCTION
strategic daylighting, 
enhanced thermal envelope,   
Energy Star appliances, high 
efficiency variable speed unit with 
geothermal system (Automated 
Logic), programmable lighting 
and plug load controls (Crestron) 
including daylight harvesting and 
occupancy sensors
 
ENERGY PRODUCTION
rooftop 50kW solar pv array (Fro-
nius) and geothermal heat pump 
[49 SEER]    

ENERGY MONITORING
Energy Reporting System 
(eGauge) tracks consumption and 
production data realtime 

SUSTAINABLE 
STRATEGIES2022 AIA COTE Top Ten Award



CARBON SMART 
demonstrated by a simple, yet rigorously 
organized, palette of locally sourced products 
and high recycled materials.

67%
LESS EMBODIED CARBON
by up-cycling existing concrete & terrazzo 
floors, structural steel and decking, and exterior 
masonry and brick veneer, along with new con-
struction low carbon materials and products



STRATEGIC ECONOMY
is achieved by: upcycling existing primary structural and resilient 
finishes, maximizing daylight with views to nature and streetscape, 
introducing a refined articulation of common interior materials.

$18,340
refinish existing terrazzo flooring

savings avoid new concrete slab and 
floor finish with low maintenance and 
beautiful solution

$34,500
heavy gauge metal stud framing and 
structural braces for seismic retrofit

add to existing unreinforced load 
bearing cmu block wall with brick 
veneer

$43,000
low-e IGU with 
thermally-broken storefront system

existing openings extend to grade to 
maximize daylight and connectivity to 
streetscape



FULL BUILDING SUMMARY - BASELINE

LIFE CYCLE 
ANALYSIS

Results per Building Element

archimania's Office
Full building summary - Baseline Analysis

4/28/2021
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archimania's Office
Full building summary - Design Analysis
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Global Warming Potential
FULL BUILDING SUMMARY - DESIGN

67% LESS

PRIMARY MATERIALS EMBODIED CARBON BASELINE

PRMIARY MATERAILS EMBODIED CARBON AFTER REDUCTIONS

EMBODIED CARBON OF MATERAILS + CONSTRUCTION (A1-A5)

QUANTITY OF CARBON OFFSET PURCHASED

CARBON INTENSITY

346 tCO2e

115 tCO2e

82 tCO2e

100 tCO23 (domestic, wind power)

117.6 kgCO/m2

EMBODIED 
CARBON 
REDUCTION



POROSITY AND 
CONNECTION 
Two hinging screen panels pivot to provide 
4 configurations for multiple means of access, 
transparency, and occupancy within courtyard.



OUTDOOR 
GATHERING
 
The 3,000 square foot courtyard offers 
a supplemental environment to connect 
with nature for engagement and events, 
as well as meetings, phone calls, and 
independent working.

The southern porch offers a semi-private 
space for refuge and canopy from direct 
sun and rain.



SUSTAINABILITY ACTION PLAN

. GREEN CLEANING POLICY

. ENERGY MONITORING

. OUTDOOR WORKING SPACES

. VARIETY OF WORKSPACES

. LIGHTING CONTROLS

. RECYCLING PROGRAM

. COMPOSTING

. FLEXIBLE STAFFING

. HEALTHY PRODUCT PURCHASING

. REGULAR EMPLOYEE SURVEYS

POST 
OCCUPANCY
AS A TEACHING 
TOOL



[before]

[before]

WASTE DIVERSION
 
96% Repurposed and Reused Substructure, 
Superstructure and Enclosure 

61% Existing Interior Partitions, Systems, and 
Finishes diverted from landfill



We have expanded the vision 
from our project/site as a model 
and proof-of-concept to reinvent 
aging mid-century commercial 
corridors across Middle America.
Integrated Design Research
Our research seeks to provide a Carbon Neutral Corridor model for reimagining aging 
commercial and residential corridors into locally authentic, resilient, equitable and inclu-
sive solutions to rising energy use and carbon emissions. This will be a focused study 
of lower-carbon streetscapes, carbon neutral building strategies, and engagement with 
public/private partnerships. 

This research will explore actionable and incremental steps for current property owners 
to leverage existing building stock for upcycling before considering steps for improve-
ments using sustainable new construction methods. Additionally, the effort will explore 
how qualitative and measurable urban design strategies can reduce carbon impact 
comprehensively at the district scale. 



imagines the opportunity to consider 
this project as model to demonstrate 
how change agents can re-frame 
community investment through the 
transformation of our existing building 
stock with the integration of design 
and sustainability.

CARBON
NEUTRAL
CORRIDORS

COOPER-YOUNG CENTRAL AVE

663
SOUTH 
COOPER

OVERTON PARK

21,701,199 
lbs of CO2

36,093 
Metric Tons

or [which is equal to]

Green house gas 
emissions from 

7,798
Passenger vehicles 
driven for one year

CO2 Emissions 
from

4,165
Homes’ energy use 
for one year

Green house gas 
emissions avoided by

1,535,734
trash bags of waste recycled 
instead of landfilled

Carbon Sequestered 
by

47,136
acres of U.S. forests 
in one year

Scale:
1.8 miles

Impact:
Carbon Reduction Savings 
from Zero Carbon Upcycling 

Opportunity
565,441 sf across 88 buildings
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