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Energy Use  AmountsEnergy Use  Amounts

Product BTU/ Ton lb CO2/ Ton

Steel 21,600 m 7,080

Plastic 6,800 m 2,200

Portland Cement 4,300 m 1,960

Asphalt Cement 4,200 m 570

Hot Mix Prod 236 m 44

Aggregate 30 m 12

Transport/mile 1.2 m 0.2

Total Energy and GHG Emissions for  
Product Types

Total Energy and GHG Emissions for  
Product Types

Product Type BTU/ Ton lb CO2/ Ton

Hot Mix AC 586 m 108

Warm Mix AC 563 m 106

Plain PCC 635 m 268

CRCP 1,055 m 400

HIR 490 m 84

CIR 90 m 20



Preservation Energy and GHG 
Emissions Determinations

Preservation Energy and GHG 
Emissions Determinations

• Ton comparisons not applicable

• Determine Energy and GHG by square 
yard (area) for typical installations

• Annualize by determining energy and 
GHG per year of life extension provided

• Ton comparisons not applicable

• Determine Energy and GHG by square 
yard (area) for typical installations

• Annualize by determining energy and 
GHG per year of life extension provided

Preservation Process DesignsPreservation Process Designs

Treatment Quantities Life Ext.

Hot Mix AC 1.5 inch 5-10 yr

HIR 1.5 inch 5-10 yr

Chip Seal .44 gal - 38 lb/ yd2 3-6 yr 

Type II Slurry 16 lb/ yd2 3-5 yr

Crack Seal 1 lin ft/ yd2 1-3 yr

Crack Fill 2 lin ft/ yd2 1-2 yr

Fog Seal 0.10 gal/ yd2 1 yr



Construction and Rehabilitation  
Process Designs

Construction and Rehabilitation  
Process Designs

Process Quantities Life

New Construction 4”AC/6” base 20 yr

Hot Mix Rehab 4”AC 15 yr

Warm Mix Rehab 4”AC 15 yr

Energy and GHG DeterminationsEnergy and GHG Determinations
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processes are calculated for the entire 
process including raw materials, quantities 
used in the process, product manufacturing,  
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Energy and GHG Emissions
per Yard2

Energy and GHG Emissions
per Yard2

Process BTU/ yd2 lb CO2/ yd2

Hot Mix AC 46,300 9.0

HIR 38,700 7.0

Chip Seal 7,030 0.90

Slurry Seal 3,870 0.40

Crack Seal 870 0.14

Crack Fill 1,860 0.25

Fog Seal 500 0.07
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Construction and Rehabilitation Energy 
and GHG Emissions

Construction and Rehabilitation Energy 
and GHG Emissions

Process BTU/ yd2 lb/ CO2/ yd2

New Construction
(4”AC/6” base) 156,820 24.1

4 inch Hot Mix 112,800 20.9

4 inch Warm Mix 108,500 20.5



Annualized  Energy and GHGAnnualized  Energy and GHG

Process BTU/ yd2/ yr lb CO2/ yd2/ yr

Hot Mix 4,660 – 9,320 0.9 - 1.8

HIR 3,870 – 7,740 0.7 - 1.4

Chip Seal 1,170 – 2,340 .15 - .30

Slurry Seal 968 – 1,935 .10 - .20

Crack Seal 290 - 870 .05 - .14

Crack Fill 930 – 1,860 .13 - .25

Fog Seal 500 .07

Annual Energy Use (BTU/ yd2/ yr)Annual Energy Use (BTU/ yd2/ yr)
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Annual GHG (lb CO2/ yd2/ yr)Annual GHG (lb CO2/ yd2/ yr)
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Annualized Energy and GHG for 
Construction and Rehabilitation

Annualized Energy and GHG for 
Construction and Rehabilitation

Process Life BTU/ yd2/ yr lb /CO2/ yd2/ yr

New Const. 20 7,840 1.2

4” Hot Mix 15 7,500 1.3

4” Warm Mix 15 7,210 1.3
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Lane Mile  Energy and GHG Savings 
compared with New Construction
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Process Life Ext Fuel (gal) GHG (ton)

Fog Seal 1yr 370 4.1

Chip Seal 4½ yr 315 3.5

Slurry Seal 4 yr 345 3.8

Crack Fill 1½ yr 330 3.6

Crack Seal 2 yr 370 4.1

AC Overlay 7½ yr 85 0.9

HIR 7½ yr 140 1.5
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with New Construction (Gal Fuel)

Lane Mile Energy Savings compared 
with New Construction (Gal Fuel)

0
50

100
150
200
250
300
350
400

FOG S
EAL

CHIP
 S

EAL

SLURRY S
EAL

CRACK F
IL

L

CRACK S
EAL

HOT M
IX

HIR



Lane Mile GHG Reductions compared 
with New Construction (Tons CO2)
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1. Pavement Preservation Processes use 
significantly less energy and have 
reduced  GHG emissions per year of 
pavement life  than Hot Mix and Warm 
Mix rehabilitation  overlays, and New 
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2. Preservation processes require less 
energy and generate less GHG 
emissions due to use of strategic 
installations of specific materials in 
greatly reduced quantities than with new 
construction or rehabilitation.
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feasible considering pavement conditions
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Thank You !

Larry Galehouse, P.E., P.S.
Director
National Center for Pavement Preservation
2857 Jolly Road
Okemos, Michigan  48864
(517) 432-8220 • Fax: (517) 432-8223
email: galehou3@egr.msu.edu
www.pavementpreservation.org


