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Figure 1: Visual Representation of Typical Cement  
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Table 1: Average Material Content for Type IL Cement, kg per metric ton finished cement  

 

Material Inputs 
Quantity, kg 
per metric 

ton 

% 
Contribution 

Clinker 810 81.0% 

Limestone 130 13.0% 

Gypsum, natural 60 6.0% 

Total 1,000 100% 
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Figure 2: Cradle-to-gate System Boundary for Cement Production 
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Table 2: Secondary LCI Data Sources Summary 

Item Source 

A1 - Raw Material Supply 

Limestone, bauxite US LCI database 

Clay ecoinvent 3.1 database 

Natural gypsum, slag cement Athena LCI database 

A2 - Transport 

Truck (diesel) & ocean (average fuel mix) US LCI database 

A3 - Manufacturing 

Ancillary materials, including refractory brick,  
grinding media & aids, oils & greases  

ecoinvent 3.1 database 

Purchased Electricity Athena LCI database 

Bituminous coal & natural gas extraction and 
processing; gasoline & diesel combustion 

US LCI database 

Water discharges 
MIT Concrete 
Sustainability Hub (CSHub) 

Water emissions PCA EPD study 

Outbound waste transport (truck, diesel) US LCI database 

Non-hazardous waste to landfill, Hazardous waste to 
incineration, hazardous waste to underground deposit 

ecoinvent 3.1 database 
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Table 3: LCA Results – 1 metric ton Type IL cement 

Category Indicator Unit 
Total 
A1-A3 

TRACI 2.1 impact categories     

Global warming potential (GWP) kg CO2 eq. 871 

Acidification potential  kg SO2 eq. 1.56 

Eutrophication potential  kg N eq. 0.0739 

Smog creation potential  kg O3 eq. 34.8 

Ozone depletion potential kg CFC-11 eq. 1.09E-06 

 Total primary energy consumption     

Non-renewable fossil MJ (HHV) 5,010 

Non-renewable nuclear MJ (HHV) 136 

Renewable (solar, wind, hydroelectric, and geothermal) MJ (HHV) 136 

Renewable (biomass) MJ (HHV) 0.883 

 Material resources consumption     

Non-renewable material resources kg 1,530 

Renewable material resources kg 0.0282 

Net fresh water (inputs minus outputs) l 335 

 Waste generated     

Non-hazardous waste generated kg 2.59 

Hazardous waste generated kg 0.00658 

 



Table 4: LCA Results – 1 short ton Type IL cement 

Category Indicator Unit 
Total 
A1-A3 

TRACI 2.1 impact categories     

Global warming potential (GWP) kg CO2 eq. 790 

Acidification potential  kg SO2 eq. 1.41 

Eutrophication potential  kg N eq. 0.0670 

Smog creation potential  kg O3 eq. 31.6 

Ozone depletion potential kg CFC-11 eq. 9.93E-07 

 Total primary energy consumption 

Non-renewable fossil MJ (HHV) 4,545 

Non-renewable nuclear MJ (HHV) 123 

Renewable (solar, wind, hydroelectric, and geothermal) MJ (HHV) 124 

Renewable (biomass) MJ (HHV) 0.801 

 Material resources consumption 

Non-renewable material resources kg 1,388 

Renewable material resources kg 0.0255 

Net fresh water (inputs minus outputs) l 304 

 Waste generated 

Non-hazardous waste generated kg 2.35 

Hazardous waste generated kg 0.00597 
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• 

Table 5: Additional Cradle-to-gate Environmental Indicator Results 

Environmental 
Indicator 

Unit 
Total 
A1-A3 

Recovered materials kg 9.59 

Respiratory effects kg PM2.5 eq. 0.795 
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Table S1: Material Content for Riverside Cements, kg per metric ton finished cement  

Material Inputs 
Riverside 

Type 
I/II/V 

Riverside 
Type III 

Riverside 
Plastic 

Clinker 907 897 764 
Gypsum 55.4 80.4 50.5 
Limestone 31 22 169 
Inorganic process addition 6.5 0 16.7 

Grinding aids, wet 0.494 0.821 0.334 

Total 1,000 1,000 1,000 

 



Table S2: LCA Results (A1-A3) – 1 metric ton Riverside cements 

Environmental Indicator Unit 
Riverside 

Type 
I/II/V 

Riverside 
Type III 

Riverside 
Plastic 

TRACI 2.1 impact categories  

Global warming potential (GWP) kg CO2 eq. 969 962 823 

Acidification potential  kg SO2 eq. 1.70 1.71 1.48 

Eutrophication potential  kg N eq. 0.0874 0.0910 0.0742 

Smog creation potential  kg O3 eq. 38.6 38.6 32.8 

Ozone depletion potential kg CFC-11 eq. 9.82E-07 1.27E-06 7.70E-07 

 Total primary energy consumption  

Non-renewable fossil MJ (HHV) 5,502 5,490 4,736 

Non-renewable nuclear MJ (HHV) 142 143 130 

Renewable (solar, wind, hydroelectric, 
and geothermal) 

MJ (HHV) 143 143 133 

Renewable (biomass) MJ (HHV) 0.92 1.18 0.75 

 Material resources consumption  

Non-renewable material resources kg 1,599 1,574 1,490 

Renewable material resources kg 0.0291 0.0390 0.0236 

Net fresh water (inputs minus outputs) l 666 820 576 

 Waste generated  

Non-hazardous waste generated kg 2.75 2.73 2.47 

Hazardous waste generated kg 0.00709 0.00708 0.00632 

  



Table S3: LCA Results (A1-A3) – 1 short ton Riverside cements 

Environmental Indicator Unit 
Riverside 

Type 
I/II/V  

Riverside 
Type III 

Riverside 
Plastic 

TRACI 2.1 impact categories 

Global warming potential (GWP) kg CO2 eq. 879 872 746 

Acidification potential  kg SO2 eq. 1.54 1.55 1.35 

Eutrophication potential  kg N eq. 0.0793 0.0826 0.0673 

Smog creation potential  kg O3 eq. 35.0 35.0 29.7 

Ozone depletion potential kg CFC-11 eq. 8.91E-07 1.15E-06 6.99E-07 

 Total primary energy consumption 

Non-renewable fossil MJ (HHV) 4991 4981 4296 

Non-renewable nuclear MJ (HHV) 129 130 118 
Renewable (solar, wind, hydroelectric, 
and geothermal) 

MJ (HHV) 129 129 121 

Renewable (biomass) MJ (HHV) 1 1 1 

 Material resources consumption 

Non-renewable material resources kg 1,451 1,428 1,351 

Renewable material resources kg 0.0264 0.0354 0.0215 

Net fresh water (inputs minus outputs) l 604 744 522 

 Waste generated 

Non-hazardous waste generated kg 2.50 2.48 2.24 

Hazardous waste generated kg 0.00643 0.00642 0.00574 

Table S4: Additional Cradle-to-gate Environmental Indicator Results 

Material Inputs Unit 
Riverside 

Type 
I/II/V 

Riverside 
Type III 

Riverside 
Plastic 

Recovered materials kg 17.2 10.6 25.7 
Respiratory effects kg PM2.5 eq. 0.92 1.08 0.83 


