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“The built environment is responsible for about 42% of annual global 
CO2 emissions

….The embodied carbon of 4 building and infastructure materials – 
cement, iron, steel, and aluminum – are responsible for an additional 
15% CO2 emissions annually”
Architecture 2030
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Concrete is the most-used 
material in the building sector

Cement production is currently the largest 
single industrial emitter of CO2, accounting 

for ~8% (2.8Gtons/y) of global CO2 
emissions

Concrete and Cement Industry
Carbon Emissions Impact

Within concrete, cement 
accounts for the largest 
contribution to its GWP 

(global warming potential)
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Source: Carbon Leadership Forum



State Embodied Carbon Policy 2024 Low Embodied Carbon Projects

Embodied Carbon Policy
US Overview
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Embodied Carbon Policy
US Overview



Shifting Towards CIRCULARITY

Strategies to Reduce 
Embodied Carbon

Build less, reuse more 
by extending the life of 
existing building and 
materials

Contribution Towards a  
Circular Economy



• According to different scenarios (one in which the average lifespan of a residential/commercial building is 40 years 
and one in which the average lifespan is 60 years), it becomes clear that the cumulative kgCO2 e/m2 decreases by 
30% once the lifespan of a building is prolonged 

Buildings With Longer Lifespan 

CUMULATIVE kgCO2 e/m2 PER LIFESPAN SCENARIO
 To generate a positive sustainability impact, the 

lifecycle of buildings should be extended. This, in 
turn, can be achieved through improved durability. 

Construction 
lifespan 
40 years

Construction 
lifespan 
60 years

30% 
less CO2 with 20 years 
longer lifespan of 
buildings

Source: WBCSD ; Sika modelling 

https://www.wbcsd.org/Programs/Cities-and-Mobility/Sustainable-Cities/Transforming-the-Built-Environment/Decarbonization/Resources/Net-zero-buildings-Where-do-we-stand


Renovation Case Study
DPR Construction, San Francisco regional office
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Evaluation of total GHG emissions over time 
for three building types:
 Standard code-compliant new 

construction
 Zero net energy (ZNE) new construction
 Net positive existing building reuse 

Source: AIA - Renovate, retrofit, reuse: Uncovering the hidden value in America’s existing building stock 

Reusing an existing building achieved a 
nearly 70% reduction in embodied 
carbon compared to constructing the 
same project from scratch

CARBON EMISSIONS OVER TIME



Renovation vs. New Construction 
Embodied Carbon
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 As the energy sector decarbonizes, embodied carbon will eventually 
account for the largest share of emissions in buildings and 
infrastructure 

 Embodied carbon is mainly attributed to the extraction, manufacture, 
transportation, and assembly of building materials

 Repair and reuse of existing materials avoids emissions related to the 
manufacturing of new products



SMUD
MUSEUM OF 
SCIENCE & 
CURIOSITY
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PROJECT DESCRIPTION
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• Restoration and repurposing of Power 
Station B into SMUD Museum of 
Science and Curiosity (MOSAC)

• Located on Sacramento River at 400 
Jibboom Street

• Original structure built in 1912 in 
Beaux-Arts style

• Aim: Preserve historical architecture 
while creating a modern science center

• Focus on public engagement and 
educational outreach



BUILDING HISTORY
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• Constructed in 1912 by PG&E as Power 
Station B

• Produced 500 kW of electricity, 
expanded in the 1920s

• Largest steam power station in 
Northern California in its prime



BUILDING HISTORY
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• Used as a test facility in the 1940s and 
as a tent city during the Great 
Depression

• Decommissioned in 1954, smoke 
stacks removed in 1957

• Multiple ownership changes and failed 
repurposing efforts from the 1960s to 
2000s



CAUSE OF 
DETERIORATION 
 Decades of neglect and exposure to the elements
 Spalling concrete due to water infiltration
 Extensive cracks in the structure caused by age and lack of maintenance
 Loss of structural integrity after the removal of boilers and smoke stacks
 Industrial contamination, leading to hazardous waste classification
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BUILDING 
DETERIORATION
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• Concrete walls heavily spalled 
and cracked

• Architectural details, such as 
cornices and arches, severely 
damaged

• Major deterioration inside and 
outside the building

• Classified as a high-risk 
hazardous site in need of 
cleanup

• Structural instability, requiring 
comprehensive reinforcement



REPAIR AND 
PROTECTION OF THE 
BUILDING
 Structural repairs:

 Steel exo-structure added to support aging walls
 Selective demolition using state-of-the-art robotics
 Complete structural retrofit with new floors and exhibit spaces

 Concrete repair:
 Over 5,000 sq ft of spalled concrete repaired
 3,000 linear feet of cracks treated with urethane and epoxy

 Protection measures:
 Corrosion-inhibiting coating applied to protect steel reinforcement
 Anti-carbonation coating to protect against environmental degradation
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REPAIR AND 
PROTECTION OF 
THE BUILDING
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BEFORE AND 
AFTER 
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BEFORE AND 
AFTER 
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STRUCTURE 
TODAY
 Transformed into a modern museum with preserved 

historical elements
 New 22,000-square-foot addition:
 Classrooms, offices, café, and planetarium

 Combination of old and new architecture, blending 
history and innovation

 Targeted LEED Silver certification for sustainability
 A key component of Sacramento’s Riverfront 

development

www.icri.org 2024 FALL 
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Photo courtesy of Caryl Communications



REUSE
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NEW 
BUILDING

EMISSION 
SAVINGS

1261 metric tons CO2 
emission (25 years)

1533 metric tons CO2 
emission (25 years)

18% less CO2 for 25 year 
life span of the building 
 

IMPACT ON 
SUSTAINABILITY

Source: caretool.org 

Extension of lifecycle of structures generates positive sustainability impact! This can be achieved 
through durable, long-lasting repair and protection products and good workmanship. 
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Aamer Syed 
Vice President Infrastructure BU – Commercial Construction 



EDDISON 
BATTERY  
BUILDING
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PROJECT DESCRIPTION
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• The Edison Storage Battery complex
• Former facility for alkaline storage 

batteries for various automotive 
equipment

• Ceased operating in 1965
• Designated as a historic site
• Building constructed with reinforced 

concrete and steel
• Repurposed to a boutique residential 

building in 2017
• Building renovations included 

• Façade restoration 
• Window replacement
• Concrete repair and protection 



BUILDING HISTORY
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• Thomas Edison moved to West Orange 
in 1886 and build a new laboratory 
complex

• The battery building was constructed 
entirely of Reinforced Concrete

• It served as a manufacturing facility for 
alkaline storage batteries



BUILDING HISTORY
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• The complex had 14-feet and 16-feet 
ceiling heights 

• Thousands of openings consisting of 
“oversized” multi-panel industrial 
windows. 

• Utilitarian structure
• Building sat for over 30 years, unutilized 
• 2016 work began to repurpose the 

building to boutique residential building



CAUSE OF 
DETERIORATION 
 Building weathered over the last 100 years with minor and poor concrete 

renovations
 Overall building in good structural condition
 Main affected area were the 130,000SF of facade
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BUILDING 
DETERIORATION
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REPAIR AND 
PROTECTION OF THE 
BUILDING
 11,000 SF of hand applied and form-and-pour concrete patch repairs
 Crack repairs
 130,00SF of façade leveling material and coating 
 2,450 window replacement 
 70,000 sq.ft. TPO roof replacement
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REPAIR AND 
PROTECTION OF 
THE BUILDING
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BEFORE AND 
AFTER 
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BEFORE AND 
AFTER 
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STRUCTURE 
TODAY
 330 apartments
 18,500 square feet of retail space 
 Parking structure with approximately 635 parking spaces
 Public areas including  fitness lobby, swimming pool
 and sky lounge overlooking the NYC skyline
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Photo courtesy of Caryl Communications



REUSE
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NEW 
BUILDING

EMISSION 
SAVINGS

80,000 metric tons CO2 
emission (25 years)

106,300 metric tons CO2 
emission (25 years)

25% less CO2 for 25 year 
life span of the building 
 

IMPACT ON 
SUSTAINABILITY

Source: caretool.org 

Extension of lifecycle of structures generates positive sustainability impact! This can be achieved 
through durable, long-lasting repair and protection products and good workmanship. 



MONTEBELLO 
WATER 
FILTRATION 
PLANT
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PROJECT DESCRIPTION
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• Water filtration tank built in 1915, treating 128 
million gallon per day of water

• Water supplied by the Gunpowder Falls 
Reservoirs flows
• Susquehanna River is utilized during droughts

• Existing structure: 8” thick concrete slab-on-
ground with expansion and contraction joints on 
a 26’ x 26’ grid 

• 4 basins with 2” thick concrete topping slab 

• 15’ tall reinforced concrete walls around the 
perimeter of the basins 

• The sedimentation area has a revolving sweeper 
arm (260 feet in diameter).



BUILDING HISTORY
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• Baltimore population doubled in the 
1800’s 

• Surge of major communicable diseases
• Proper sewage disposal wand clean 

drinking water not available.
• To address the spread of communal 

diseases, water filtration was developed 
for large-scale water purification

• Montebello Water Filtration Plant was 
completed in 1915. 

• Structure constructed via reinforced 
concrete. 

• At time of construction – second largest 
plant in the nation

Source: Historical Society of Baltimore County



CAUSE OF 
DETERIORATION 
 Structure had deteriorated to various levels over the years
 Conditions: 

 wide-spread cracks, 
 failed joint sealant, 
 exposed-aggregate surfaces, 
 localized spalling, and 
 topping slab delaminations. 
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REPAIR AND 
PROTECTION OF THE 
STRUCTURE

www.icri.org 2024 FALL 
CONVENTION
OCTOBER 22-25  2024 

 Basin repairs 
 concrete overlap poured in strips
 repair of existing topping – routing and sealing cracks with epoxy
 5,000’ expansion joint sealed with polyurethane sealant 
 Protect the substrate with 120mils of bitumen-modified polyurethane 

coating to elastically bridge cracks and joints. 
 Light color coating installed as last coat to allow sediments to be seen.

 Repair of baffle walls and full equipment and hardware upgrade  

Saw-cutting concrete substrate 



REPAIR AND 
PROTECTION OF 
THE STRUCTURE
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SikaRepair 224 installation for concrete overlay applicationSaw-cutting concrete substrate 



REPAIR AND 
PROTECTION OF 
THE STRUCTURE
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SikaFlex application for joint sealant

Application of the bonding agent



REPAIR AND 
PROTECTION OF 
THE STRUCTURE
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Installation of SikaGard 7600 Inspection of the tank after waterproofing installation



BEFORE AND 
AFTER 
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STRUCTURE 
TODAY
 The City of Baltimore operates three water filtration 

plants to meet current and future demands 1.8 million 
consumers. 

 Combined, the Montebello Filtration Plants can treat up 
to 240 MGD
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Photo courtesy of Caryl Communications



REUSE
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NEW 
BUILDING

EMISSION 
SAVINGS

3,119 metric tons CO2 
emission (25 years)

13,894 metric tons CO2 
emission 
(25 years)

77% less CO2 emission for 25 
year life span of the structure 
 

IMPACT ON 
SUSTAINABILITY

Source: caretool.org 

Extension of lifecycle of structures generates positive sustainability impact! This can be achieved 
through durable, long-lasting repair and protection products and good workmanship. 
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Key Points 
• Restore , Repurpose and Renew – if this is not 

sustainability then what is …  We practice sustainability 
every single day. 

• Concrete Rehab has to be differentiated as an industry 
from new construction . We need new construction, 
but we need to restore and repair more – and build 
better. 

• We have not done a good job as an industry to highlight 
our contributions to sustainability. 

• Sustainability has become the buzz word now in recent 
times, but we have been practicing sustainability since 
our inception and only getting better

• Need of the day 
• Better Image Building of our industry and our contributions 
• Government support for Repair industry just like 

sustainability in supported in new construction. 
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Key Points 

Time Magazine -  Worlds most sustainable companies Forbes Magazine – Net Zero Leaders List 
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Parting Thought ( Research 
Firm Zest – UK) 

A PERSONAL STORY , CHANGE IS POSSIBLE – SHEHREEN SYED 





FOR YOUR ATTENTION
THANK YOU
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OCTOBER 22-25  2024 
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