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design is the first signal 
of human intention
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did we intend 
to damage

the air
the soil

the water?
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we need a new design
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it is more than just closing the loop…
or putting the linear economy in a circle

Image Source: Sustainable Brands
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cradle to cradle circular economy
products for consumption products as a service

Cradle to Cradle® is a registered trademark of MBDC,LLC.
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C2C an innovation and validation 
framework

! Ensuring materials are safe for humans and 
the environment

! Enabling a circular economy through 
product and process design

! Generating clean energy and protecting 
the climate

! Safeguarding air, water and soil resources
! Embracing safe, fair and equitable labor 

practices that advance human rights and 
strong communities

Cradle to Cradle® is a registered trademark of MBDC,LLC.
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Chemicals and materials used in the product 
are selected to prioritize the protection of 
human health and the environment, 
generating a positive impact on the quality of 
materials available for future use and cycling.

Cradle to Cradle® is a registered trademark of MBDC,LLC.
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Products are intentionally designed for their 
next use and are actively cycled in their 
intended cycling pathways.

Cradle to Cradle® is a registered trademark of MBDC,LLC.
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Material Health requirements
BR
O
NZ
E

●All product-relevant process chemicals are assessed as compatible with human & environmental health
●≥ 50% of the product by weight is assessed as preferable for human and environmental health
●Toxic emissions in the supply chain are addressed by either:
Inputs are ≥ 75% MHC or ≥ 50% C3C Certified w/Gold or Platinum level + strategy to increase percentages
OR
Environmental & human health impact hotspot LCA + strategy to address identified hotspots

●All chemicals and materials subject to review in the product are assessed (100%)
●Product is optimized for material health (all chemicals are compatible with human & environmental health)
●Product has very low VOC emissions or is inherently non-emitting
●Strategy developed to increase the percentage of preferred materials and chemicals in the product OR optimize 
the chemistry in the supply chain
●Product is 95% assessed
●Product does not contain materials with > 1% C-bonded halogen by weight, recognized PBTs, vPvBs, Cat.1&2 
CMRs posing risk, or substances causing an equivalent level of concern
●Product has low VOC emissions (for products permanently installed in buildings)
●Product complies with VOC limits (for liquid/aerosol consumer & construction products)

●Product is in compliance with the Restricted Substances List (RSL)
●Product does not contain organohalogen substances of special concern (PFAS, HFRs, highly halogenated) or 
functionally-related, non-halogenated classes of equivalent concern (OPFRs) above relevant thresholds
●Product is 75% assessed and 100% characterized by generic material
●Strategy developed to phase-out or assess/optimize all unassessed and problematic chemicals
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Cradle to Cradle® is a registered trademark of MBDC,LLC.
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Product Circularity requirements
●At least two intended cycling pathways are defined for the product and its materials
●≥ 99% materials by weight are compatible with intended cycling pathway(s)
●A minimum amount of product is actively cycled
●Monitoring program to track cycling rates/quality and an increase in cumulative rate/quality is 
demonstrated

●≥ 90% materials by weight are compatible with intended cycling pathway(s)
●Materials compatible for high value cycling
●Circular design opportunity implemented
●Product designed for disassembly (if relevant)
●The product is actively cycled and/or a program is implemented to increase the cycling rate or quality 
of the product’s materials after use (also applies at Platinum)
●Cycling partnership(s) initiated
●≥ 70% materials by weight are compatible with intended cycling pathway(s)
●Strategy for improving product circularity is developed

●Applicant is involved in a circularity education initiative
● Intended cycling pathway(s) for the product and its materials are defined
●Plan for improving cycling infrastructure; cycling partnerships identified
●Meets level-specific product/material targets for % cycled or renewable content (targets increase 
through Platinum) Alternative: limitations are publicly reported
●≥ 50% materials by weight are compatible with intended cycling pathway(s)
●Circularity data and cycling instructions are publicly available
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Cradle to Cradle® is a registered trademark of MBDC,LLC.
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GOOD 
ECONOMY

Circular, sharing, 
and shared

-Design for 
adaptability
-Design for 

disassembly
-Balanced, 

Intentional, and 
Repeatable

GOOD LIVES
Safe, meaningful, 

creative, and 
dignified.

-Biophilic
-Beauty from 

Simplicity
-Healthy

-Community

Cradle to Cradle® is a registered trademark of MBDC,LLC.

Cradle to Cradle® - inspired The Five Goods™

GOOD ENERGY
100% Renewable 

Energy

-Net positive for 
new buildings

-All electric  
-Resilient 

(batteries)

GOOD MATERIALS
Safe biological and 
technical nutrients

-Prioritize C2C 
certified materials

-Utilize Mass 
Timber for the 
superstructure

-Low embodied 
carbon materials

GOOD WATER
Clean and 

available to all

-Capture 
stormwater from 
roofs to reuse in 
the landscape

-Resilient 
landscape 

design.
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How do our buildings impact the environment   |  WBLCA
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emits oxygen
sequesters carbon
fixes nitrogen
accrues solar energy 
creates food
creates fuel
distills water
provides habitat
creates microclimate
changes color
self-replicates

a building like a tree
goal: carbon positive behavior
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building case studies

SMALL | MEDIUM | LARGE
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CO|LAB a building like a tree



PRESENTATION ©2022  WILLIAM McDONOUGH + PARTNERS Co|lab

Basecase
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Mass Timber|CLT Structure

70% of GWP related to the building structure
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High Performance Skin !""Integrated PV Array
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LCA | Carbon Analysis
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CO|LAB | Designed For Next Use
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CO|LAB | R&D Fab Lab
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Cost reduction and 
beauty in using Cross-
Laminated Timber as a 
finished product

CO|LAB | 
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LEED Platinum v4 BD+C 
Certification
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designed to be net energy positive
CO|LAB metrics

• All Electric - VRF
• Predicted Consumed Energy Use Intensity (Site EUI): 25 kBtu/sf/yr
• Predicted Net EUI: -5 kBtu/sf/yr net EUI, 
• Carbon emissions: -1.7 lb/sf/yr, net carbon
! Percent from Renewable Energy: 118% - integrated for Battery backup & 

Resiliency

designed to be net energy positive

- VRF
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Apex is working to speed and shape the energy 
transition, pioneering new deployment of clean 
energy technologies and decarbonizing the grid 

https://www.apexcleanenergy.com/solutions/
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How do we decarbonize the built environment
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UVA

Project Site

Monticello
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DOWNTOWN MALL

Project Site
MAIN STREET
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DOWNTOWN MALL

Project Site
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NET ZERO 
ENERGY

All Electric

No on Site Fossil Fuels

Carbon Free 
Renewable Energy

No Net New Energy 
Use for APEX spaces

Optimize Operational 
Energy Use for GhGs

CLIMATE 
FRIENDLY 

MATERIALS

Mass Timber Structure

Low Embodied Carbon 
Materials

“Cradle to Cradle 
Material Approach”

RESPONSIBLE 
WATER USE

Green Roof

Low Flow and High 
Efficiency Fixtures.

Stormwater BMP

CIRCULAR 
ECONOMY

Design for Next Use

DfD (Design for 
Disassembly)

Material Passports

HEALTHY 
BUILDING

Biophilic

Beauty from 
Simplicity

Healthy

Community

1()+/0-4&)+'+*(5



39©2022  WILLIAM McDONOUGH + PARTNERS MASS TIMBER  |  APEX PLAZA 

67+)'+0/-)+'(-8&09+'+&0-: 1&20'&20-67'(09(9-8&$$+9&$-;<16<=



40©2022  WILLIAM McDONOUGH + PARTNERS MASS TIMBER  |  APEX PLAZA 

3#7+>?>-#%%&2#@%(-@?+%9+0/-(0*(%&A(-: BCBD-3#7-E'



41©2022  WILLIAM McDONOUGH + PARTNERS MASS TIMBER  |  APEX PLAZA 

FA%+'->#))+0/-@G-A$&/$#>--H--F'(A-I#8#9(-A($-J&0+0/-$(K?+$(>(0'



42©2022  WILLIAM McDONOUGH + PARTNERS MASS TIMBER  |  APEX PLAZA 
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! Respect neighboring building 
view corridors

! Highlight views

! Optimized floor plate depth 
for daylighting
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! Daylight atrium oriented 
along true north axis

! Optimize facades for shading 
based on orientation
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A Framework for a World Class Workplace

GOOD 
ENERGY

100% Renewable 
Energy

GOOD 
MATERIALS

Safe biological and 
technical nutrients

GOOD 
WATER

Clean and 
available to all

GOOD
ECONOMY

Circular, sharing, 
and shared

GOOD
LIVES

Safe, meaningful, 
creative, and 

dignified

N"(-O+*(-L&&9)5
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Why Mass Timber?   |  Weight Reduction

7,143 metric 
ton reduced 
weight
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Why Mass Timber?   |  Carbon |  Weight Reduction

1,660 mt CO2
biogenic 
carbon

4,505 mt CO2
GWP reduction
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Concrete vs. CLT | 800 mtCO2 Avoided GWP

This is equivalent to 
carbon sequestered 
by: 5,331 acres of U.S. 
forests in one year
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Why Mass Timber?   |  Speed | Carbon | Weight Reduction

*Earlier start for follow-
up trades; no waiting 
for cure times

20% Schedule 
reduction
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Carbon  Positive Design
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The Five GoodsTM
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Tallest MT In the Mid Atlantic |  8 Stories | 101’ tall
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Construction Benefits | 20% SCHEDULE SAVINGS
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Optimize Spans  |  Reduce Purlins | Double Beams
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Designed for Next Use | Flexible Grid
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Designed for Next Use | Office
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Designed for Next Use | Apartment Lofts
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ROOF MOUNTED PV

3RD FLOOR TERRACE PV CANOPY 

PV ROOF CANOPY
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901 Cherry | Master Plan

B1B2

B3
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Embodied Carbon | Mass Timber Carbon Sequestration Potential
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-LARGE FLOOR PLATES
-TEAM CONNECTIVITY
-VOLUMES OF SPACE
-ABUNDANT DAYLIGHT 
-ACCESS TO NATURE

B2 Mass Timber | CLT
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Nordic X-Lam CLT | Cradle to Cradle Certified® Silver

https://www.c2ccertified.org/products/registry
https://www.c2ccertified.org/products/registry
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8MASS TIMBER  |  APEX PLAZA 

O2

8MASS TIMBER  |  APEX PLAZA 

-Concrete optimization (Carbon 
Cure, Orca Aggregate, and 
increased SCM’s
-Use of ‘Nucor’ rebar

O1

P1

P3

P2

P4

B3 Embodied Carbon | Concrete Optimization

CONCRETE 
PARKING 
PODIUM

MASS TIMBER 
(CLT) STRUCTURE
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B3 Mass Timber | CLT
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Nordic X-Lam CLT | Cradle to Cradle Certified® Silver

https://www.c2ccertified.org/products/registry
https://www.c2ccertified.org/products/registry
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Nordic X-Lam CLT | Cradle to Cradle Certified® Silver

https://www.c2ccertified.org/products/registry
https://www.c2ccertified.org/products/registry
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Integrated Hvac Systems - RAF and Radiant Ceiling Panels
DfD - Dry Acoustic Mat
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Integrated Renewable Systems
Mass Timber Structure And Pv’s Clipped To Standing Seam Roof
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Nordic X-Lam CLT | Cradle to Cradle Certified® Silver

https://www.c2ccertified.org/products/registry
https://www.c2ccertified.org/products/registry
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The new building mounted solar installations on buildings 2 and 3 are projected to generate 1,900,000 
kWh/year of electricity representing 28% of the annual energy demand. The project will also provide an on 
site battery energy storage system to the south of Building 3 that will contain (2) 1.25MW Tesla Megapacks. 

The team is exploring a micro grid configuration for the energy system that would allow select critical 
functions to stay active for the new buildings in the event of power loss. 

ENERGY RESILIENCY

BATTERY YARD
2.5 MW

Maximize on Site | Renewable Energy
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Baseline
Measured Against 
Steel

The 901 Cherry project has the benefit 
of an existing steel and concrete 
design that was generated in 1998 
before the original project was 
shelved. The project team will do an 
in depth analysis of the original design 
to serve as a one to one benchmark 
for measuring the GEP reduction 
benefits that come from the use of 
Mass Timber.

100% SD
Breakdown Characterization by Physical Scope

The 901 Cherry team targeted Mass Timber as the preferred structure from the 
outset of the concept design phase which conservatively accounts for an initial 
25%-35% reduction in GWP from the outset based on that initial decision. The figure 
above illustrates the GWP from the WBLCA of the B2 and B3 baselines, broken out 
by scope and material type. Concrete and steel in the structure and are the 
dominant drivers for both buildings. Their contribution is more pronounced in B3 
due to the four levels of below-grade parking. In the enclosure, most of the impact 
comes from aluminum used in the curtain wall mullions, which are finished with 
PVDF. PVDF has a significantly higher embodied carbon-impact compared to an 
anodized finish.

100% SD
Impact Reduction Measures

Impact Reduction Measures (IRMs) were analyzed for 901 Cherry throughout the SD Phase. 
Four of these options, those with the highest impact and viability, were included in the 
WBCLA results. Results from assembly studies which were not included in the WBCLA results 
are included for reference in the following section. The figure above compares the cradle-
to-grave embodied carbon of these IRMs individually in order to quantify the impact of 
each measure on whole building GWP.

The impact reduction measures accounted for in the figure above include:
-Concrete optimization (Carbon Cure, Orca Aggregate, and increased SCM’s
-Use of ‘Nucor’ rebar
-Use of anodized aluminum for the curtain wall (PVDF coating is still being evaluated)

BUILDING 2 

25.5%
gwp reduction

BUILDING 3 

27.4%
gwp reduction

BUILDINGS 2 AND 3

50%-62%
cumulative gwp reduction

Carbon Analysis |Whole Building Life Cycle Analysis (WBLCA) 
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Nordic Lam | Cradle to Cradle Certified® Bronze

designed for disassembly – perpetual assets

https://www.c2ccertified.org/products/registry
https://www.c2ccertified.org/products/registry
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designed for next use
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Thank You

www.mcdonoughpartners.com
areilly@mcdonough.com
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