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Agenda

1. Brief overview of the City’s Climate Action Plan 
2030 and Beyond

2. Overview of Low Carbon Concrete Code
3. Example Projects and Calculations
4. Next Steps & Questions



Climate Action Plan 2030 and Beyond

Five strategies in Climate Action Plan 2030 
and Beyond (CAP 2030) 

• Renewable and carbon free electricity (CF)

• Building efficiency and electrification (EE)

• Sustainable Mobility and Land Use (SM)

• Materials and Waste Management (MM)

• Municipal Leadership (ML) 



Greenhouse Gas (GHG) Emissions



CAP 2030 and Beyond Measures
• Measure CF-1: Opt-Up to 100%

Renewable and Carbon-Free Electricity

• Measure EE-1: Achieve All-Electric
New Building Construction

• Measure EE-4: Develop an
Existing Building Electrification Plan

• Measure SM-1: Adopt an Electric 
Vehicle Charging  Station Ordinance

• Measure SM-2: Develop an EV
Infrastructure Plan

• SM-5: Update the Bicycle
And Pedestrian Master Plan

• Measure MM-1: Achieve the
Organic Waste Requirements of SB 1383

• Measure MM-2: Reduce the Embodied GHG 
Emissions Associated with Building 
Materials

• Measure ML-4: Total Cost of Ownership and Life-
Cycle Analysis
of GHG Impacts on Municipal Project Request for 
Proposals

• ML-5: Promote Municipal Awareness of Sustainable 
Goods and Services

• Measure ML-6: Enhance Municipal Carbon 
Sequestration Opportunities 



Portland Cement Carbon Emissions and LCC

https://psci.princeton.edu/tips/2020/11/3/cement-and-concrete-the-environmental-impact

• Concrete industry accounts for 8% of global carbon 
emissions and 50-85% of the embodied carbon in 
buildings

• 1 ton of Portland cement = 1 ton of CO2 emitted. 
• Low carbon concrete (LCC) reduces the carbon 

footprint by incorporating crushed limestone, 
supplementary cementitious materials (SCMs) and/or 
changing the fuel source used in the kiln. 

• Crushed limestone and SCMs have been used for 
years and can reduce the cost of producing concrete



LCC Code Presentation

Brian Moss
Project Manager

Willdan

 30+ Years Municipal and State 
Code Experience

 30+ years in Public Administration

 30+ years in Regulatory Oversight

 Focus on Public Sector

Taylor Briglio
Senior Project Manager

Willdan

 7 Years Energy and Transportation 
Experience

 Focus on Public Sector

 EV Infrastructure Planning

 Fleet Electrification



Key Highlights – Low Carbon Concrete (LCC) Code

Purpose

• Reduce 
embodied 
carbon of 
concrete

Applicable Projects

• Requires building 
permit AND

• Use ready-mix 
concrete

Impact

• Establishes limits on the 
Portland cement content 
and embodied carbon 
content in concrete. Varies 
by compressive strength

• Environmental Product 
Declarations (EPDs), batch 
certificates, and a LCC 
Compliance Form must be 
submitted to verify the 
concrete mixes comply with 
the limits

Exemptions

• Shotcrete, gunite, 
stucco, asphaltic 
concrete

• Bagged concrete 
(i.e. Quikrete)

• Hardship or 
infeasibility



LCC Limits

• Code establishes maximums 
for Portland cement and 
embodied carbon based on the 
required compressive strength 
of the concrete

• High early strength mixes can 
increase these limits by 30%

• When multiple mixes are used, 
limits are based on the sum-
product of all mixes in the 
project

Cement limits Embodied Carbon limits
Minimum specified 

compressive strength f’c , 
psi

Maximum ordinary 
Portland cement 

content, lbs/yd3 (1)

Maximum embodied 
carbon kg CO2e/m3, per 

EPD
up to 2500 362 260
2501-3000 410 289                           
3001-4000 456 313
4001-5000 503 338
5001-6000 531 356
6001-7000 594 394

Greater than 7000 657 433
up to 3000 light weight 512 578
Up to 4000 light weight 571 626
4001-5000 light weight 629 675

Table 4.420.3



Environmental Product Declaration (EPD)

• An EPD quantifies 
environmental information 
of a product based on the 
results of a comprehensive 
Life Cycle Assessment 
(LCA). 

• Environmental Product 
Declarations have at least a 
“cradle to gate” scope. 

• EPDs can be requested 
from ready-mix plants.



EPD Submittal and LCC Compliance Form 
• EPDs must be submitted as part of the permit 

application.  
• The LCC Compliance Form will help 

determine if the project meets LCC 
requirements. 

• Contractors are encouraged to engage 
concrete suppliers before applying for permits.

• The LCC Compliance Form can be submitted 
without EPDs but must be signed certifying that 
the concrete will comply with requirements. 

• A LCC Compliance Form with EPDs and batch 
certificates must be submitted to the Building & 
Safety Division before and after concrete is 
poured to verify project meets LCC 
requirements 

Check your units!



Checking for Compliance



Equations
Cement Limit Equation 4.420.3.3:

Σ(Cemn)(vn) ≤ Σ(Cemlim)(vn)

Where,

n = the total number of concrete mixtures for the project 

Cemn = the cement content for mixture n, kg/m3 or lb/yd3 

Cemlim = the maximum cement content for mixture n per Table 
4.420.3, kg/m3 or lb/yd3 

vn = the volume of mixture n concrete to be placed, yd3 or m3 

Calculations may use yd3 or m3 but must keep the same units 
throughout.

Embodied Carbon Limit Equation 4.420.3.5:

Σ(ECn )(vn )  ≤ Σ(EClim )(vn )

Where,

n = the total number of concrete mixtures for the project 

ECn = the embodied carbon content for mixture n, per mixture 
Environmental Product Declaration, kgCO2e/m3

EClim = the maximum embodied carbon content for mixture n 
per Table 4.420.3, kgCO2e/m3 

vn = the volume of mixture n concrete to be placed, yd3 or m3 

LCC Compliance Form does the math for you!
Check your units!



Project Scenario #1
Project Scenario #1
A new 1,500 square foot home with a 5” thick 
slab and retaining wall that requires 23 cubic 
yards of concrete to be poured. This scenario 
assumes that a single mix with a compressive 
strength of up to 3,000 psi is needed. 

Per Submitted EPD
• Portland Cement content = 400 lbs/yd3

• Embodied carbon content = 230 kg CO2/m3

For 3000psi limits are:
• Portland Cement content = 410 lbs/yd3

• Embodied carbon content = 289 kg CO2/m3

Cement Limit Check
Mix Cement Content: 400𝑙𝑙𝑙𝑙𝑙𝑙

𝑦𝑦𝑑𝑑3
∗ 23 𝑦𝑦𝑑𝑑3 =  9,200 𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

Mix Cement Limit: 410𝑙𝑙𝑙𝑙𝑙𝑙
𝑦𝑦𝑑𝑑3

∗ 23 𝑦𝑦𝑑𝑑3 = 9,430 𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 limit 

9,200 lbs cement < 9,430 lbs cement limit - Mix Complies

Embodied Carbon Check
𝑀𝑀𝑖𝑖𝑥𝑥 𝐸𝐸𝑚𝑚𝑏𝑏𝑜𝑜𝑑𝑑𝑖𝑖𝑒𝑒𝑑𝑑 𝐶𝐶𝑎𝑎𝑟𝑟𝑏𝑏𝑜𝑜𝑛𝑛 𝐶𝐶𝑜𝑜𝑛𝑛𝑡𝑡𝑒𝑒𝑛𝑛𝑡𝑡: 230 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶𝐶

𝑚𝑚3 ∗ 0.765 𝑚𝑚3

1 𝑦𝑦𝑑𝑑3
∗ 23 𝑦𝑦𝑑𝑑3 =  4,044 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶

𝑀𝑀𝑖𝑖𝑥𝑥 𝐸𝐸𝑚𝑚𝑏𝑏𝑜𝑜𝑑𝑑𝑖𝑖𝑒𝑒𝑑𝑑 𝐶𝐶𝑎𝑎𝑟𝑟𝑏𝑏𝑜𝑜𝑛𝑛 𝐿𝐿𝑖𝑖𝑚𝑚𝑖𝑖𝑡𝑡: 289𝑙𝑙𝑙𝑙𝑙𝑙
𝑦𝑦𝑑𝑑3

∗ 0.765𝑚𝑚3

1 𝑦𝑦𝑑𝑑3
∗ 23 𝑦𝑦𝑑𝑑3 =

5,082 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

4,044 kg CO2 in mix < 5,082 kg CO2 maximum – Mix Complies

Check your units!



Project Scenario #2
Scenario # 2
Same scenario as scenario #1, requiring 23 cubic 
yards with a compressive strength of up to 3,000 
psi. However, instead of low-carbon concrete mix, 
a more traditional concrete mix is used. 
  
Per Submitted EPD:
• Portland Cement content = 564 lbs/yd3

• Embodied carbon content = 400 kg CO2/m3

For 3000psi limits are:
• Portland Cement content = 410 lbs/yd3

• Embodied carbon content = 289 kg CO2/m3

Cement Limit Check
Mix Cement Content: 564𝑙𝑙𝑙𝑙𝑙𝑙

𝑦𝑦𝑑𝑑3
∗ 23 𝑦𝑦𝑑𝑑3 = 12,792 𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

Mix Cement Limit: 410𝑙𝑙𝑙𝑙𝑙𝑙
𝑦𝑦𝑑𝑑3

∗ 23 𝑦𝑦𝑑𝑑3 = 9,430 𝑙𝑙𝑙𝑙𝑙𝑙 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 limit 
12,792 lbs cement in mix > 9,430 lbs cement limit - Mix does not Comply

Embodied Carbon Check

𝑀𝑀𝑖𝑖𝑥𝑥 𝐸𝐸𝑚𝑚𝑏𝑏𝑜𝑜𝑑𝑑𝑖𝑖𝑒𝑒𝑑𝑑 𝐶𝐶𝑎𝑎𝑟𝑟𝑏𝑏𝑜𝑜𝑛𝑛 𝐶𝐶𝑜𝑜𝑛𝑛𝑡𝑡𝑒𝑒𝑛𝑛𝑡𝑡: 400 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶𝐶
𝑚𝑚3 ∗ 0.765 𝑚𝑚3

1 𝑦𝑦𝑑𝑑3
∗ 23𝑦𝑦𝑑𝑑3 =

7,034 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶
𝑀𝑀𝑖𝑖𝑥𝑥 𝐸𝐸𝑚𝑚𝑏𝑏𝑜𝑜𝑑𝑑𝑖𝑖𝑒𝑒𝑑𝑑 𝐶𝐶𝑎𝑎𝑟𝑟𝑏𝑏𝑜𝑜𝑛𝑛 𝐿𝐿𝑖𝑖𝑚𝑚𝑖𝑖𝑡𝑡: 289𝑙𝑙𝑙𝑙𝑙𝑙

𝑦𝑦𝑑𝑑3
∗ 0.765𝑚𝑚3

1 𝑦𝑦𝑑𝑑3
∗ 23 𝑦𝑦𝑑𝑑3 =

5,082 𝑘𝑘𝑘𝑘 𝐶𝐶𝐶𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

7,034 kg CO2 in mix > 5,082 kg CO2 limit - Mix does not Comply



Project Scenario #3

Per EPDs:
• Mix #1. 6 cubic yards to be poured

o Portland Cement content = 100 lbs/yd3

o Embodied carbon content = 230 kg CO2/m3

• Mix #2. 8 cubic yards to be poured
o Portland Cement content = 400 lbs/yd3

o Embodied carbon content = 255 kg CO2/m3

• Mix #3. 9 cubic yards to be poured
o Portland Cement content = 480 lbs/yd3

o Embodied carbon content = 320 kg CO2/m3

For 2500 psi limits are :
• Portland Cement content = 362 lbs/yd3

• Embodied carbon content = 260 kg CO2/m3

For 3000 psi limits are :
• Portland Cement content = 410 lbs/yd3  

• Embodied carbon content = 289 kg CO2/m3

For 4000 psi limits are :
• Portland Cement content = 456 lbs/yd3

Embodied carbon content = 313 kg CO2/m3

Scenario #3
In this scenario assume the project requires three different mixes with compressive strengths of 2,500, 3,000 and 
4000 psi.



Project Scenario #3
Cement Limit Check

Mix Quantity 
(yd3)

Cement 
Content 
(lbs 
/yd3)

Total 
Cement 
(lbs)

Cement 
Content 
Limit 
(lbs/ yd3)

Total 
Cement 
Limit 
(lbs)

1 6 100 600 362 2,172

2 8 400 3,200 410 3,280

3 9 480 4,320 456 4,104

Total 23 N/A 8,120 N/A 9,556

Mix Quantity 
(m3)

Embodied 
Carbon 
Content  
(kg CO2 
/m3)

Total 
Embodied 
Carbon  
(kg CO2)

Embodied 
Carbon 
Limit  (kg 
CO2 /m3)

Total 
Embodied 
Carbon 
Limit (kg 
CO2

1 4.59 230 1,056 260 1,193

2 6.12 255 1,561 289 1,769

3 6.89 320 2,205 313 2,157

Total 17.6 N/A 4,822 N/A 5,119

Embodied Carbon Check

Mixes Comply Mixes Comply



Code Enforcement
If applicant does not meet the low 
carbon concrete standards:

The applicant can look to mid-cycle 
updates for inspiration on 
potential pathways:

While the Building Official can issue 
penalties for non-compliance: 

* Code is not prescriptive on how to show this.

The applicant can 
show reduced 
equivalent carbon 
emissions from 
the remaining 
portions of 
construction to 
demonstrate 
alternative 
compliance.*

Building/
material reuse 

Conduct Life Cycle 
Assessment for 
entire project

Show reduced 
embodied 

carbon in other 
building 

materials*

* Such as steel, glass, insulation, etc. 

The City intends to issue 
warnings and assist with 

compliance first.



LCC Code Enforcement

The maximum penalty, if issued, would be determined as follows:
Pm = (ECx)($190) + A
Where, 
Pm = the maximum penalty ($)
ECx = the total excess embodied carbon content in the project, in metric tons.
$190 = penalty per metric ton of excess embodied carbon ($/metric ton)
A = Building and Safety Administrative Fee ($), refer to the City’s Master Fee Schedule 

Scenario 2 Mix resulted in 1.95 metric tons of excess CO2.  Assume the Building and Safety Division 
estimates that two (2) hours of staff time is needed for this project billed at $255/hr. 

Maximum Penalty: 1.95 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝐶𝐶𝐶𝐶2 ∗
$190

1 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑡𝑡𝑡𝑡𝑡𝑡 𝐶𝐶𝐶𝐶2
+ $510 = $880.50



Compliance Assistance Tools
• Example calculations, fact sheets, and 

compliance form will be available on City’s 
website

• Designated program contact available to 
answer questions.



Next Steps & Questions
• Tentatively scheduled to go to City Council 

May 7, 2024
• If adopted, the code would be effective January 

1, 2025



For More Information

Shannan Young
Environmental & Sustainability Manager

Shannan.Young@dublin.ca.gov
925-833-6616

mailto:Shannan.Young@dublin.ca.gov
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