Final Asphalt Paving 

(April 9, 2001)

Pollution Source: Asphalt Paving

Illinois 1996 Emissions Inventory 
Approximate Contribution to Ozone: 13.41 tons VOC per day emulsified asphalt paving

Activity: Provide alternative to asphalt paving

Potential Reduction: 1.93 ton/VOC per acre of emulsified asphalt pavement

Cost Estimates: Uncertain cost differential

Description/Calculations:
Background

Asphalt paving contributed 13.41 VOC per day(tpd) in the Chicago non-attainment area during 1996 as documented in the 1996 Illinois Emission Inventory(Table A-1, page A-3). This number is based on emulsified paving.  This was determined using an emission factor of 170.72 lbs VOC/ county road mileage.  Since, this relates more to highway miles, it is difficult to estimate the amount of VOCs emitted from asphalt paving on private surfaces such as driveways, private and commercial parking lots, and other private roads.

Asphalt concrete is grouped into three categories: hotmix, cutback, and emulsified.  Emulsified asphalt is a mixture of asphalt cement, water and emulsifying agent.  Cutback asphalts are liquid asphalts which are manufactured by adding (cutting back) petroleum solvents to asphalt cements. The two contributors to VOC emissions are cutback and emulsified.  Hotmix, the most commonly used paving asphalt, has negligible VOC emissions.

Calculation

To calculate the emissions generally for asphalt paving without taking account the sealants, coatings, caulks, or other finishing products, you can take the amount of asphalt used and multiply it by an emission factor.

Example

For a one acre parking lot, using the assumption of all emulsified asphalt used, with a 5 in thickness, the calculation can be done in the following manner:

(Area) * (thickness) = Volume of parking lot.

Density of Asphalt mix= 112lb/sq. yd./in( typical factor, depends on mix from Bureau of Materials, IDOT)

1 Acre*5in*(112lb/sq.yd/in)*(4840sq yd/acre)=2710400 lbs of asphalt needed.

Assuming that only 5.4 % of mix is asphalt concrete then:
(Factor from Bureau of Materials, IDOT)

271244.8 lbs asphalt * (.054)=146361.6 lbs. Asphalt concrete

Assuming that the density of asphalt is similar to that of water, 8.34 lbs/gal, one barrel(42 gal) of asphalt weighs 350 lbs(From Emission Inventory Improvement, Volume III, Chapter 17, Oct. 1998)

146361.6 lbs * (1 barrel/350 lbs) = 418.176 barrels

419 barrels*(9.2 lb VOC/Barrel Asphalt)=3854.8 lbs VOC(emission factor of 9.2 came from Emission Inventory Improvement, Volume III, Chapter 17, Oct. 1998)

3854.8 lbs VOC * (1 Ton/2000 lbs)= 1.93 Ton/VOC per acre of asphalt pavement for one acre parking lot.  

Using cutback asphalt, you would have : 18.44 Ton/VOC per acre of asphalt pavement.  (Emission factor of 88 lb VOC/Barrel Asphalt came from Emission Inventory Improvement, Volume III, Chapter 17, Oct. 1998)

Other Additional Information
Illinois EPA has regulations for the use of cutback asphalt in the ozone season.  This can be found in Title 35 of the Illinois Administrative Code, Subtitle B, Section 215.563.

Cutback Asphalt. After December 31, 1980, no person shall cause or allow the use or application of cutback asphalt for paving, resurfacing, reconditioning, repairing or otherwise maintaining a roadway unless: (1) the use or application of the cutback asphalt commences on or after    October 1 of any year and such use or application is completed by April 30 of the following year; or (2) the cutback asphalt is a long‑life stockpile material which remains in stock after April 30 of each year and as such it may be used until depleted for patching potholes and for other similar repair work; or (3) the cutback asphalt is to be used solely as an asphalt prime coat. (Source: Approved February 21, 1980 (45 FR 11472) 

There is an interactive website to calculate the amount of asphalt needed for a project.  This can be found at:  http://www.pennsysupply.com/html/cal3.html

