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HMA Recycling in Minnesota - RAP

Minnesota was one of the first states to
experiment with RAP

1976 - First Research project

1983 - Permissive Specification (60% Non-Wear
/ 30% Wear)

Last Decade - Virtually all state projects use
RAP
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RAS - Recycled Asphalt Shingles

o MWSS (Manufactured Waste Scrap Shingles) -
First used in Minnesota in the early 1990’s
(Experimental Projects)

o 1996 - First Spec “When approved by the
Project Engineer”

o 2003 - Permissive Spec - 5% max can be used
at Contractor’s Discretion
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RAS - Recycled Asphalt Shingles

TOSS (Tear Off Scrap Shingles) - First used in
Minnesota in mid 1990’s (Experimental
Projects)

2007 - First Spec “When approved by project

engineer”

2010 - Permissive Spec - 5% max can be used
at Contractor’s discretion *except in final lift of
high volume mix types

Certification of supply required

Only single layer from single family homes -
up to 4-plex buildings allowed
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Why Mn/dot More Conservitive with
TOSS?

Debris and other contaminates

Hazardous Material (i.e. Asbestos)

Possible performance / durability issues (stitf
AC used in shingles aged more when on a roof
for 10 - 30 years

Certification of supply required
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' Final Specification

MWSS / TOSS Processing
Raw Product
Gradation (% Passing)
% Passing
100

Sieve Size
1/2" (12.5mm)
#4 (4.75mm)

Extracted Gradation
Used for mix design composite
Sieve Size % Passing
3/8" (9.5mm) 100
#4 (4.75mm) 97
5

9
#16(116mm) | 80
#30(06mm) | 60
TN
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' Final Specification (cont.)

The ratio of added new asphalt binder to total asphalt
binder shall be 70% or greater (added binder / total binder).

Example:
Millings (RAP): 5% AC
RAS: 20% AC

10% Millings (RAP) used = .5% contribution
5% RAS used = 1.0% contribution

Contribution from recycled products =1.5% AC

Total ACrequired in Mix = 5.5%
Add AC = 4.0%
ratio= 73% > OK
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| Final Specification (cont.)

Mn/Dot 3139-3

Max aI.IowabIe scrap .shlngles - MWSS 5/ 5/ 5/ 5/
Final Lift / All other Lifts

Max aI.IowabIe scrap .shlngles - TOSS 5/ 5/5 o/ 0/0
Final Lift / All other Lifts
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| Final Specification (cont.)

o Deleterious materials equal or greater than .5%
by weight of material retained on #4 sieve

(500 - 700g sample picked)

o Asbestos Fibers:
Testing frequency of 1 per 250 ton of TOSS

o MWSS / TOSS shall be stockpiled separately
from one another and separately from other
materials
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Before Recession

o Economy booming in all construction facets
o HMA Producers:

- High Volumes

- Abundance of New construction

- Shortage of RAP/RAS supply
- High demand for recycle material
(RAP/RAS) drives up value
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Economic Conditions Change

2007 - Economy Worsens
Lower volumes of HMA production overall

Significantly less new construction, everything
re-hab and maintenance

Significant amounts of RAP / MILLINGS
produced from projects...Inventories BUILD

Contractors bid projects with RAP inventories
they own

Value of RAS decreases
Market will assess value and price

ERCIA
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Commercial Asphalt RAS USE

o Work with our supplier Dem-Con to establish
RAS gradation - #4 is critical to be 90% or more
passing - otherwise potential to see in mat

o Store small inventory “hand to mouth” -
otherwise particle conglomeration

o Keep RAS covered - sun/rain exacerbate
sticking problem
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~ (cont.)

o Anticipate less etfective AC than chemical

extraction results - program plant to assume
17% AC rather than 20%

o Typically run RAS in conjunction with RAP.

o Sandwich RAS between belt and RAP to
prevent airborne lighter particles
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Thank You!
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