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Check the Chat Box
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your screen for links
to our AIA CA
Climate Action
Webinars and for
free ZNCD courses
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Learning Objectives

Carbon Pt. 3 | Carbon Accounting: Decarbonization Case

Studies

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
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Housekeeping Reminders

?

A recording of Today’s session Please use the Cultivate a
today’s presentation qualifies for 1.5 Q&A function to positive learning
will be made AIA HSW/LU and  ask questions for environment
available on our 1.5hr ZNCD MCE  today’s presenters
website
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RESEARCH SCIENTIST, CLF
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OUR MISSION

“To protect public health and the environment by providing

effective wastewater collection, treatment, and recycling.”

OUR VISION

ORANGE COUNTY SANITATION DISTRICT WILL BE A LEADER IN:

* Providing reliable, responsive and aflfordable services in line with customer
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needs and expectations.

* Protecting public health and the environment, utilizing all practical and
effective means for wastewater, energy, and solids resource recovery.

* Continually seeking efficiencies to ensure that the public’s money is wisely
spent.

* Communicating our mission and strategies with those we serve and all other
stakeholders.

* Partnering with others to benefit our customers, this region, and our industry.

= Creating the best possible workforce in terms of salety, productivity,
customer service, and training.
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1 Mass-timber structure reduces embodied
energy and provides carbon sequestration
within the building. The Mass-timber
will be sourced from within California to
encourage sustainable forest management
practices and support the local economy.

2 Narrow floor plates combined with
optimum building orientation help
provide effective daylight for 66+% of the
occupied space. While effective, exterior
passive shading keeps glare at 9%.

3 Capture of the bio-gas produced by the
Sewage Plant combined with on-site
photovoltaics achieve a Net Zero Energy
project.

8 Site design manages 68,000 gallons of
rainwater (85th percentile event) and
the 25 year, 24 hour peak underground
system flows.
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3 :'-' ENVIRQNMENTAL
MEANING :

PERFORMANCE 9
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The exlposecl mass-timber structure,
natural lighting design, and views to
nature for all occupied spaces support
biophilic design and human well-being.

: CDNTE)(T& | & SCHEDULE & 10 Sustainable design combined with high-
.__: COMMUNI'IY ad ¢ consmucnom & performance, sustainable operations
= . . ", .; “LONSTRAINTS 3 of the Sewage Plant will be featured in
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OCSD - Path to Net Zero Operational Carbon

| A
Board Room F -
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OCSD - Path to Net Zero Operational Carbon

BUILDING ENVELOPE - HIGH PERF. ACTIVE CHILLED BEAMS (ACB)

d

LIGHTING - HIGH PERF. LPD T = - | : DEDICATED OUTDOOR AIR SYSTEM (DOAS)
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OCSD - Path to Net Zero Operational Carbon

Baseline Code Apply Passive Reduce Project Optimize / On-Campus On-Site Net
Energy Use Design Strategies Loads Electrify Project Biogas Solar PV Operational
Systems Generation System Energy
‘h m (757 =) fa’_._. mp (23 mp 206 ofla (129 == 12
EUI EUI . EUI «. EUl RPI RPI EUI
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OCSD - Path to Net Zero Operational Carbon
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OCSD - Biofuel Energy

CO2e CO2e CO2e

Baseline Case Digester Gas Energy Reduction

95.2%

Metric Tons of CO2e Metric Tons of CO2e
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Studied Steel vs Hybrid Mass Timber

Concre te 250
Concrete 385
/ Steel 99
|b, Steel 142 429
607 607 Envelope 80
/ (kg CO2e/m2 ) 255
af P (kg CO2e/m2)
ﬁz""‘;”
=
/ : Envelopi 80
Y|
Mass-Timber -174
Building Section Durable Building Subtotals Net-Carbon Building Section Durable Building Subtotals Net-Carbon
Structure / Core / Envelope Materials Balance Structure / Core / Envelope Materials Balance
Baseline 58.0% Reduction

\

A MASS TIMBER SOLUTION

FoR
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Mass Timber Road Map  oesign execution

i

Structural
Coating Design
Samples

#1 Y
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Life Cycle
Analysis
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Structural
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structural
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CQQ’&\O Analysis
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Samp|es Planning
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Design
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Wood Coati Mg <working with organic material> Chemical Facts
Sample Size 10 oz. (859)
Sample Per Batch 3
|
Amount Per Serving
voc 200 Industrial VOC 200
Traditional Wood Stains Traditional Building Lifespan Ty v
« The Worst of the Worst VOCs - - Digorin 28%
Sodium Cyanide
- - ~ Formaldehyde 30 10%
ormaildehyde mg
/ \ Solvents 65 mg 14%)
I . \ Total Toxic Gas 30 mg 10%
H " . " C Ircu Ial" Ethylene Glycol 0%,
High Performance “Coating 'l Economy e
© Water based Building 4 CITCT—
« PBreathable Timeline Lead 0.01% Mercury 0.03% e (T &
\ V4 Cadmium 0.03% Chromium 0% et A ,
* Low VOC \ / Dl s e s
® (Actua| 50, RegU|atO I’y 210) ~ - - yourcalore needs Calories 2,000 2,500
« UV stable & UV resistant gt P Lot 2g 25
. . Cholesteral Less than 300m, 300m:
® MU'U‘Coat - Durab|l|ty Sodium Less than 2,400E19 2,400?;19
C | Total Carbonhydrate 300mg 375mg
[ ] O OI’ Dietary Fiber 25g 30g
o Help UV stability
« Rigorous testing [ 2ndField coat
o (accelerated UV aging in lab) f orecson Cost putty nterior Gacir ~Low Lustr
« Support: Sansin Iris | 1t Field coat
. . . P 6 mils (400 to 500 SF per US gallon)
® Ma | ﬂteﬂa nce. Sa NSl ﬂ-Ca re i ! Precision Coat Purity Interior Glacier - Gloss
T Base / Factory Coat
I 6 wet mils (270 SF per US gallon)

................ o KP-12uvwW

AL e 5  Interior Timber Coating spec
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FIRST STEP

GLULAM BEAM

GIGANT 120140
SHOP INSTALLED.

LiGHT BEAM
ASPERPLAN

AS PERPLAN GIGANT 120440

SHOP INSTALLED.

MEGANT 550160
/—SNDP—INSYALLED

SECTION B-B
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5o

STEEL COLUMN
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RABBET RECOMMENDED!
0 AVOID WOODWELD
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4BOLTS B 34"
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+8 STANDARD WASHERS
INA 13/16" @ HOLE IN TIVBER

GLULAM BEAM
AS PER PLAN

o
z

@ DIAGRID ROOF - MAIN GLULAM BEAM TO STEEL STRUCTURE CONNECTION
[
REF. 55603

DIAGRID ROOF - PURLIN TO MAIN GLULAM BEAM CONNECTION AND LIGHT BEAM CONNECTION
e 5

CONFIRMED &%

MEGANT 550150
SHOP-INSTALLED

SECTION C-C
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PURLIN MEMBER
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I‘ Nice Timber ceiling, where did you hide the mechanical diffusers?

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



DESIGN PERFORMANCE

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

C £ 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

1 RECLAIM INTERIOR SPACE FOR PEOPLE 2 DEFINE AN INTERNAL COURTYARD

ENERGY
107% of electricity offset by solar pv array

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

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



LOW IMPACT DESIGN

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

PEEEFEEEHEH EEEEEREEREERTERRe i1l 100%

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

411 20% increase
| in pervious surfaces with vegetation,
lawn, and linear bioswales




Raymond Skinner
(Recreation) Center

Peabody Park

Higbee Avenue

East Midtown
Neighborhood

South Cooper Street

Cowden Avenue

ENRICHING
COMMUNITIES

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.

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

SHARED PARKING PLAZA
with adjacent church; also for events

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

ENHANCED STREETSCAPE
architectural lighting

concrete threshold, bench, step
low impact design bioswale
40’-wide courtyard entry steps
100% new pollinator habitat

[educational sustainability sign]



Legend

. | 1 open office
parking plaza P 2 conference
; i 3 meeting room
| 4 office
[ 5 mechanical room
§ W 6 server room
j | iﬁ 7 supply / plot room
B T o ol prefunetion
o : 3 ‘ ‘ ‘ gallery
. 10 T 3 4 Il 3 4 I 3 * 10 materials library
- ([T ill | i 2 * 11 restroom
. — 12 break room
. i [BE | 5 TN = |
11 o I8
# el it 9 ~ O 8
11 l 7 5 3
Ll - b L L

s .
perimeter load bearing structure, open spans with single interior
columns aligned
, ! 100%
P i il i 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

Zero Tool Sefaira Energy Model
Final Dashboard Export

@ ABOUT YOUR BUILDING [sbal RESULTS 08/15/2018
i Target EUL ased on a 60% reduction
T T R
Country United States - & )
BASELINE W ERperios
City | State/Prov. Memphis *  Tennessee - * 64 EUI
100 Zeto;Sears TARGET Total Floor Area 7.444
1
Postal Code 38104 i 26 EUI
40 Zero Score
Degree Days ® HpO 3302  * cDD 1969 i . (-
; MOSTLY
26 UNDERLIT
New construction @ Existing Building
KBTUMyr
BUILDING SUMMARY
Gains & Losses Guidance
E BUILDING USE DETAILS LOGATION Memphis, TN 38104
USES Office 7,444 5q.1t (100.0%) Impact on
In arder to provide you with an appropriate comparison for your building, we Heating
need to know how spaces in thi%building will be used. If your building has
multiple uses, add them below. YOUR
ol Som < Residentia RESULTS BASELINE TARGET  BUILDING Wall Conduction
§ EUI % Reduction from
Sgg Another - Baseline : -
Zero Score Roof Conduction
Selected Use Type(s): Site EUI
Office -
Infiltration
Glazing Conduction
[ South Solar
® imperial metric print & P——
~— West Solar
Floor Conduction

East Soiar



SUSTAINABLE SYSTEMS

T e e e e e e e et e i e e e e e e et ey 50kW SOLAR PV ARRAY

2

<\

‘1;;TILHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII SUN TUNNELS
>4 [4] instances to provide light mid-floorplate

linear bioswale along parking plaza to filter
runoff from hardscape and building rooftops
.

LT i HIGH EFFICIENCY HVAC UNITS
variable speed units tunable controls

IR e e e e e i e e iy e e e il COMMUNITY COURTYARD
pervious surfaces to provide filtration of site,
internally connected to all tenant spaces and
streetscape

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

TR e e e i e e e e e e e e e e i ey GEOTHERMAL HORIZONTAL LOOPS
88 loops to provide groundsource






SUSTAINABLE
S EROENERGY ARBON 2022 AIA COTE Top Ten Award O 1 RATEGIES

CERTIFICATION

" CERTIFICATION

EUl —

(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




CARBON SMART

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




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.

$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

$18,340
refinish existing terrazzo flooring

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



FULL BUILDING SUMMARY - BASELINE

Results per Building Element

Results per Building Element

FULL BUILDING SUMMARY - DESIGN
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Building Elements

Global Warming Potentia

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
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Global Warming Potentia

346 1CO2e
115 tCO2e
82 tCO2e

100 tCO23 (domestic, wind power)

117.6 kgCO/m2

LIFE CYCLE
ANALYSIS

tally,

EMBODIED
CARBON
REDUCTION

67% LESS
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POROSITY AND
CONNECTION

Two hinging screen panels pivot to provide
4 configurations for multiple means of access,
transparency, and occupancy within courtyard.
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Aange archimania energy monitor P POST
lew ccess | lo0Is etlings elp
3202023 12:18pm — 4/20/2023 12:18pm OCCU PAN CY

Summary for time-period shown in graph Summary over last 30 days AS A TEACH I NG

Energy Used 4 .00 MWh (approx. $279 84 used) Energy Used 3.84 MWh (approx. $268 99 used)
Energy Generated 433 MWh (approx. $325.04 saved) Energy Generated 4.21 MWh (approx. $316.08 saved) TOOL

Net 336 kWh sold (approx. $45 20 eamed) Net 372 kWh sold (approx. $47 09 eamed)
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SUSTAINABILITY ACTION PLAN

] i | . GREEN CLEANING POLICY
l 4 sokw | { . ENERGY MONITORING
l : s { . OUTDOOR WORKING SPACES
1 i 1 . VARIETY OF WORKSPACES
1‘ ﬂ u | i | . LIGHTING CONTROLS

. RECYCLING PROGRAM

. COMPOSTING

. FLEXIBLE STAFFING

. HEALTHY PRODUCT PURCHASING
. REGULAR EMPLOYEE SURVEYS

20kW L o

n
]
=11

10kW L o

5882

Lk bl s bl L N L N N N N N L G UREL 2 L . L 2 L 0 kW
442023 | Apr 2023 Current

21 22 23 24 2 ¥ 271 ¥ 29 0 M 1 2 3 4 5 6 7 2 9 0 M 12 13 14 15 16 117 18 19 20

Power used Energy from grid Power generated Energy to grid

[]="=— MECHANICAL g=n fuss (== WORKSTATION]| g=n fuse (= === REGEPTACLES| gen fuse (== LIGHTING]| gen fuze

D——- SOLAR genluse D'—-—'SOLAF& gen.fuse DTDggIe gllinone




WASTE DIVERSION

96% Repurposed and Reused Substructure,
Superstructure and Enclosure

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

[before]

[before]



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.




Scale:
1.8 miles

Opportunity
565,441 sf across 88 buildings

Impact:
Carbon Reduction Savings
from Zero Carbon Upcycling
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21 701 199

lbs of COZ

or
36,093
Metric Tons

[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

-.',‘ﬂ' '. Le :“ -
Green house gas
emissions avoided by

1,535,734

trash bags of waste recycled
instead of landfilled

Carbon Sequestered

47,136

acres of U.S. forests

in one year

CARBON
NEUTRAL
CORRIDORS

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.
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