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The Greenhouse Effect

Earth's surface Radiation is converted to heat energy, causing
the emission of longwave (infrared) radiation
back to the atmosphere
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Enengy: Use Components
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Energy and GHG Equivalencies

1 Gallen DieselfEuel
L 20).0)0)0) RFUS
22 |o €0,
A Kilowait Elecirica| Poyear
3,412 BTUS
0.5 b CO,

Enengy and GHG Determinations
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H Laying

B Transport

H Manufacture
m Aggregates
W Binders

Energy consumption per ton of laid material
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Energy Use for Pavement Construction
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Inclucles Bindears, Aggragaias, Marnufaciure,

nigrwzy materials and grocassas
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Energy: Use. Amounts

Product BTU/ Ton | Ib CO,/ 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 1.2m 0.2
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TetallEnergy and GHG Emissions for

Product Ty pes

Product Type BTU/ Ton | |b CO,/ 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




Presenvation Energy and GHG
Emissions Determinations
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Preservation Precess; Designs

Treatment Quantities Life Ext.
Hot Mix AC 1.5inch 5-10 yr
HIR 1.5 inch 5-10 yr
Chip Seal 44 gal - 38 Ib/ yd? 3-6 yr
Type Il Slurry 16 Ib/ yd? 3-5yr
Crack Seal 1 lin ft/ yd? 1-3yr
Crack Fill 2 lin ft/ yd? 1-2 yr
Fog Seal 0.10 gal/ yd? 1yr
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Construction and Rehabilitation
[Process [Designs

Process Quantities
New Construction 4’AC/6” base
Hot Mix Rehab 4’AC
Warm Mix Rehab 4’AC

Energy and GHG Determinations
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Energy and GHG Emissions

per: Yard?
Process BTU/ yd? Ib CO,/ yd?
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

Energy Use for Presenvation Processes
(BmU/yd?)
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GHG Emissions; For Presenvation
Processes; (b €O,/ yd?)

Construction and Rehabilitation Energy.
and GHG Emissions

Process BTU/yd? | Ib/ CO,/yd?
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 GHG

Process BTU/ yd?/ yr b CO,/ yd?/ yr
Hot Mix 4,660 — 9,320 09-1.8
HIR 3,870 - 7,740 0.7-14
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
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Annual GHG (Il €O,/ ydZ/ i)

Annualized Energy and GHG, for
Construction andfRehabilitation

Process Life | BTU/ yd?/ yr | Ib /CO,/ yd?/ 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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Comparison off Annualized Energy: Use
Results
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Comparison off Annualized GHG
Emission Results
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Lane Mile: Energy and GHG Savings

compared withiNew! Censtruction

Process | Life Ext Fuel (gal) GHG (ton)
Fog Seal lyr 370 4.1
Chip Seal 4% yr 315 3.5
Slurry Seal 4 yr 345 3.8
Crack Fill 1% yr 330 3.6
Crack Seal 2 yr 370 4.1
AC Overlay | 7% yr 85 0.9
HIR 7Y% yr 140 1.5

Lane Mile Enerngy: Savings compared
withrNew: Censtiuction (Gal Euel)




Lane Mile GHG Reductions; compared
withrNew: Censtruction| (Tiens €Oy)

Conclusions
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Conclusions
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