Asphalt Shingle Recycling
Executive Summary

The GeorgiaGenera Assembly passed legidationin 1997 requiring asphal t roofing shinglesto be disposed of
ether in congtruction and demolition or municipa solid wastelandfills and encouraging therecycling of agphat
shingles. Thelegidation asorequired the Pollution Prevention Ass slance Divisontowork withthe Environmentd
Protection Division to devel op aplan to encourage asphalt shingle scrap recycling. Thisreport hasbeen
prepared inresponseto thislegidative requirement.

Thisreport providesinformation on generation, characteristicsand opportunitiesto recycleasphdt shinglesin
Georgia. Theinformation isintended to help manufacturersof asphat shinglesfind dternativesto landfilling, to
inform road contractors about opportunitiesto recycle asphalt shinglesin road pavement, and to encourage
generatorsof asphalt roofing to recyclethismateria for usein roads, thereby reducing the amount of waste
goingintolandfillsinthestate. Informationinthereport wasgathered from severa sourcesincluding aliterature
search and persona communications.

Theasphalt shingleisthe most common type of roofing material used in both new home construction and
reroofing, accounting for over 60% of theresidentid roofing market. Asphdt shinglescrapisgeneraly recyclable
because: 1. itisgenerated separately or can be segregated from other components of the solid waste stream;
2. thetechnology existsfor processing asphdt shingle scrap to meet therequirementsfor useasaraw materid;

and 3. the processed scrap isavaluable aternativeraw materia inthe production of hot mix asphalt.
Thebenefitsof recycling agphat shinglescrapinclude:

Reduction in solid waste quantitiesand conservation of landfill space.

Potentially lower disposal costsfor asphalt shingle scrap generators.

Reduced production cost of hot mix asphat (HMA).

Possibleimproved res stanceto pavement cracking and rutting dueto thereinforcement provided
by fiberscontainedinshingles.

. Conservation of virginmaterid.

Itisestimated that 216,000 - 330,000 tons of asphalt shingle scrap are generated in Georgia, which could be
used to produce 4.1 to 6.3 milliontonsof HMA. According to the Georgia Department of Transportation
(GeorgiaDQT), 15 million tons of asphalt are produced in the state each year for public and private paving.
Therefore, intheory, itispossbletoincorporateall theasphalt shingle scrap generated inthe stateinto HMA.

Thecogt savingsresulting fromincorporating agphdt shinglescrapintoHMA, amixtureof asphat and aggregate
of various sizesused for road pavement, depends upon several factors. According tothe National Asphalt
Pavement Association (NAPA), thesefactorsinclude: thesavingsfromraw materials(i.e. asphat cement and
fine aggregate) and reduced disposal fees. However, the cost of transportati on associated with receiving the
shinglesand the cost of preparing the shinglesfor usein the mix must be considered to determinethe net
savingsof using asphdt shinglescrapintheHMA. According to asphdt shingle manufacturersin the stateand
acontractor who ownsand operates hot asphalt mixing plantsin Georgia, tipping feesin therange of $20- $30
per ton make recycling asphat shinglesinto road pavement economicaly viable. Accordingto NAPA, cost
savings associated with the use of 5% asphalt shingle scrapin HMA have been estimated to be between



$1.00/ton to $2.80/ton.

To encouragethe use of asphat shingle scrap in pavement, the GeorgiaDOT hasmodified the specifications
for hot mix recycled asphalt concrete to alow both manufacturing shingle scrap and reroofing shingle scrap.
Thesematerid sarelimited to 5% of thetotal mixtureand will be handled and stockpiled inthe samemanner as
conventional recycled pavement materials. Shinglemixesarea so expected to conformto the same quality
standards of conventional mixes. Georgiaisone of nine statesto have such specifications. The statealso
requiresthe shingle scrap to be shredded to lessthan2inch and an asbestos test to be administered for every
1,000 tons.

Tofully utilize asphalt shingle scrap generated throughout the statefor HM A, severa actionsmay berequired:

. sufficient capacity must be avail ableto shred asphalt shingle scrap (whilethereisone such
facility inexistencein the state, thismay requiretheaddition of other shredding facilities).

. scrap must betransported to the shredding facility(ies), which may requirethe devel opment of
collection locationsin those parts of the state which do not have ready accessto ashredding
facility in order to encourage generatorsto recover and deposit shingle scrap.

. shredded scrap must be transported from the shredding facility(ies) to the hot mix asphalt
plants, which may requirethe devel opment of atransport systemfor this purpose.

To determinethe economicfeasibility of recycling asphalt shingle scrap, taking into consideration the current
and projected costs of disposal in Georgiaand the costs associated with processing and transporting the
scrap, itisrecommended that ademonstration project be undertaken by the Environmentd Protection Division,
utilizing fundsavailablefromthe solid wastetrust fund.

To encouragetherecycling of asphalt shingle scrap, education of the mgjor stakeholdersisneeded to promote
the opportunitiesfor asphalt shinglerecyclingin Georgia. Oncethe demonstration project iscompleted,
educationa material s could be prepared documenting the results of the demonstration project. Inaddition, a
technical assi stance program could be devel oped and targeted toward building contractors, hot mix asphalt
plant managers, construction engineers, road contractors, manufacturers of asphalt shingles, and stateand
local government officids. The

objective of thetechnical ass stance program would be to communicate the environmental and economic
benefitsof recovering asphalt shingle scrap for usein road pavement.

If astatetechnical assistance programisdeveloped, it would be beneficid for the programto beincorporated
asapart of the Pollution Prevention Ass stance Division’s solid waste reduction technical assistance program
in partnership with the Environmental Protection Division and the GeorgiaDOT.

1.0 Background

A typical asphalt shingleisessentially an organic or fiberglassmat saturated with asphalt and covered by a
surface of minera granules. The composition of scrap shinglesmay vary depending upon the manufacturer.
Newer shinglestypicaly are madewith afiberglassmat, while older shingleswerelikely to be madewith an
organic materid.



NAPA estimateswaste asphdt shinglestypicaly contain thefollowing:

. 30% to 40% asphalt cement whichisconsiderably harder (about 25 penetration) than paving asphalt;
. 40% to 60% hard rock granules (minusNo. 10 sieve) and minerd fillers (minus0.15 mm); and
. 1%to 12%fiber (0.5- to4.5-mmlongfiberglassor cellulose), felt, and miscellaneous materials.

Theasphalt shingleisthe most common type of roofing material used in both new home construction and
reroofing, accounting for over 60% of theresidential roofing market. NAPA reportsthat 10 million tons of
asphalt shinglesare manufactured each year inthe United States, and approximately two-thirdsof theshingles
manufactured are used for reroofing houses and one-third are used on new houses. Thereare 77 factoriesin
the United States- five of which arelocated in Georgia- that manufacture asphalt shingles. Threeof the
factoriesin Georgiaarelocated in the Atlantametropolitan areaand two arein the Savannah area.

According to Dr. Brock of Astec Industriesin Chattanooga, Tennessee, the manufacturing of asphalt shingles
generates scrap materialsthat typically range from 5to 10% of total production. Asphalt shingleroofs
generally last from 12 to 20 years before requiring replacement or recovering. Factorsthat affect how often
shingles should bereplaced includethetype of shingleand weather conditions.

2.0 Generation

Scrap asphalt shingles are generated during the manufacturing of asphalt shinglesand roofing and reroofing
activity (reroofing scrap or tear-offs). Based oninformation provided by 4 of the 5 manufacturing facilitiesin
Georgia, morethan 450,000 tons of asphalt shingles are manufactured in the state. Manufacturing scrap
comesfrom trimmingsand “ out-of-gpec” shinglesfrom the production process. Manufacturershaveindicated
that, because of the speed at which the shingle manufacturing linetypically moves, historically it hasbeen
cheaper to pull and scrap suspect shinglesfromthelinethan to dow down production to reducethe amount of
“out-of-spec” shinglesthat are produced.
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plasticfilms, ashestosand miscellaneoustrash).

Theactua quantity of asphalt shingle scrap generated in Georgiaisnot known, nor isit possiblewith current
management practicesto develop amethod for quantifying thismaterial. However, for the purpose of this
report, an attempt has been madeto estimate quantitiesbased on information availablefrom NAPA, National
Association of Home Builders (NAHB) and other sources. These sources have been used to calculate the
following estimates.

NAHB estimatesthat asphalt shinglescomprise 10% of the construction and demolition (C& D) waste
stream. Based oninformation reviewed by the Pollution Prevention Assistance Division (FPAD), in
1996 approximately 3,297,000 tonsof C& D wasteweredisposed of in Georgia. 1,753,000 of which
wasdisposedin C& D landfillsand 1,544,000 in municipa solid wastelandfills. If itisassumed that
10% of thiswaste stream was asphalt shingles, approximately 330,000 tonsof asphalt shingle scrap
weredisposed in Georgiain 1996.

Using NAPA’sestimate that 10,000,000 tons of asphalt shingles are manufactured annually inthe
United States, Dr. Brock of Astec Industries, anationa producer of asphalt paving products, plants
and machinery, estimatesthat consumer demand (assuming that nationaly the quantity manufactured
equasconsumer demand) for asphalt shinglesisequal to 75 poundsof asphalt shinglesper person per
year. Based onthisestimate, approximately 277,000 tons per year of asphalt shinglesare manufac-
tured for usein Georgia. The NAPA estimates that two-thirds of these shingleswill be used for
reroofing with aoneto oneratio existing between the amount of shinglesused for reroofing and the
amount of asphalt shingle scrap being generated. Applying these estimates, approximately 184,092
tonsof asphalt shinglescrap are generated annually from reroofing activitiesin Georgia

Based oninformation provided by thefive manufacturersin Georgia, approximately 29,540 tons of
scrap were generated per year during the manufacturing process. Thisestimate does

not include the manufactured scrap that isknown to have been diverted from disposal for beneficial
use, such asin pavement.

Based oninformationfromthe U.S. Census Bureau and FW. Dodgeit isestimated that approximately
63,882 new homes, with an average square footage of 2,051, were constructed in Georgiain 1996.
NAHB estimatesthat approximately 8,000 pounds of construction waste are generated per 2,000
sguare foot home of which approximately 1% isasphalt shinglescrap. Using these statistics, itis
estimated approximately 2,555 tons (or 80 pounds per home) of asphalt shinglewasteisgenerated
from new home construction inthe state.

Intotal, the estimated quantity of asphalt shingle scrap generated from new construction (2,555 tons),
reroofing activities (184,092 tons) and the manufacturing of asphat shinglesin Georgia(29,540) result
inatotal of approximately 216,187 tonsof scrap being generated annually inthe state.

Asaresult of theabovecaculations, it isestimated that between 216,000 and 330,000 tons of asphat shingle
scrap are generated in Georgia per year with 29,540 of this total (9% - 14%) being generated by the
manufacturersof asphalt shingleslocated in the Sate.



3.0 Alternatives to Disposal

Historically, agphadt roofing scrap hasbeen disposed inlandfills. Aslong aslandfill tipping feeswerelow, there
wasnoincentiveto devel op dternative management technol ogiesfor thiswaste stream. However, aslandfill
availability decreasesand tipping feesincrease, interest in finding dternativewaysto digpose of asphdt shingle
scrapincreases. |naddition, asliquid asphalt prices surpass $150 per ton, use of asphalt shinglescrap asan
aternativeraw materiad becomesmore economicaly attractive.

TheU.S. Department of Energy’s(DOE) Energy Conservation Branch issued a 1984 report, Recovery and
Reuse of Asphalt Roofing Waste, which explored anumber of optionsfor reuse and recycling of asphalt
roofing shinglesincluding burning for fuel, incorporating shinglesinto asphalt paving, converting theshingle
asphalt to No. 6 ail, recovering the shingleasphalt by sol vent extraction, recycling roofing scrap asfiller, and
converting roofing scrapinto new products. Thereport stated that the two most viableusesof shinglescrap
wereincorporation into asphalt road pavement and use asfuel inwasteto energy plants. Additional research
hasbeen doneinsavera of the other areas, but according to DOE contractor Phil Shepard, the other dternatives
have not been found to be economically beneficia. Inaddition, NAHB reportsthat some attemptshave been
madeto recycle asphalt shinglesinto new shingles, but problemspersst in processing shinglesto conformto
feedstock requirements.

3.1  Using Asphalt Roofing Shinglesasan Ener gy Sour ce

Asphalt has an energy value of 17,000 Btu per pound. Asaresult, asphalt contained in reroofing scrap
generated inthe U.S. representsan energy resource of morethan 7 x 10 Btu/year. Thisisequivalent tothe
energy generated from 3 milliontonsof coal. Some of thefactorsthat need to be taken into consideration
when evaluating thefeas bility of burning asphalt shinglescrapinclude:

. Useasafuel requiresasteady supply of material.

. Equipment must be availableto shred the material and separate contaminantsand feed the shredded
scrap into the combustion system.

. TheBtuvaueof shingle scrap variesdepending upon thetypeof shingle(i.e., fiberglassshingleshave
lessasphdt than organicfelt shingles) and the quantity and characteristic of contaminantspresentinthe
scrap.

. The potential that thetotal Btu value available from waste shingle scrap may decline asfiberglass
shinglesreplace organic shingles, and shinglesaremanufactured tolast longer.

One concern with using reroof scrap asafuel sourceisthe presence of contaminants, such as asbestos.
Combustion at temperatures below 1800°F may free the asbestosfrom itsbound state. Initsfree state,
asbestosisconsidered ahazardous material. At temperatures higher than 1800°F, asbestosis broken down
and converted to amineral that isnot considered ahazardous material by EPA.

3.2  UsingAsphalt Roofing Shinglesin Road Construction

Asphalt shingle scrap lendsitsalf to recycling into road construction products because:

. it can be separated from other waste streams;
. thetechnologiesexist for recyclingit into pavement; and



. the concentration of asphalt (approximately 19% - 36%) in asphalt-based roofing materia sishigher
than the asphalt concentration (approximately 5%-6%) in conventiona road surfacematerials.

Asphdt shinglesa so contain sand and minerd filler comparableto thefiller material usedin asphalt pavement.
When asphalt shinglesare used, the quantity of fillersthat must be purchased isreduced with an accompanying
reductionincost.

Many dtates, including Georgia, have conducted field testson asphalt shinglerecycling or have incorporated
asphalt scrap shingles into asphalt roads on at least alimited basis. A number of state Departments of
Trangportation have determined that theintegrity of theroad surface hasnot beenimpaired when scrap shingles
areincorporatedintotheHMA.. Infact, theintegrity of theroad surface may be enhanced by the addition of
asphdt shingles. Thisisdueto fiberscontai ned in the shingleswhich act asarenforcement in the pavement and
adinimproving resstanceto rutting.

Thebiggest hurdlesfor recycling asphalt shinglesinto pavement invol veremoving contaminants (particularly
from reroofing scrap) and grinding it to the proper size. However, thetechnol ogy existsfor both and hasbeen
tested successfully in Georgia

Manufacturing asphdt shinglescrapispreferred for asphat paving mixtures, becauseitisuniformincompaosition,
derived from one source, normally free of contaminants, and preprocessing involvesshredding only. In
comparison, reroofing scrap may comefrom many sources, have varied compositionsand may contain an
assortment of contaminantsincluding asbestos. Although asbestoswasdiminated from shinglesmanufactured
after 1973, thereareintermittent instances of asbestos-containing shinglesinthewaste stream primarily asa
result of scrap generated from reroofing of older homesand buildings. A study conducted by the Texas
Trangportation I nstitute estimated that approximately 11n 200 roofshave asbestosinthe shingles. U.S. EPA
doesnot classify asphalt roofing contai ning lessthan 1% asbestos as hazardouswaste (40 CFR 61.141).

Thewaste shinglesmay also contain sulfur and coal tar. Thesulfur may release SO emissions, if burned.
However, the other particlesmay bind with thesulfur, eliminating the SO emissions. Thepresenceof coal tar
could beasignificantimpediment ascoal tar isnot compatiblewith asphéit.

To be used in road construction, the shingle scrap must be shredded. While shredding equipment costsin
excess of one million dollars, one machine can serve alarge areaand provide feedstock for many HMA
facilities. Onepotentia problem involved with theshredding operationinvol vesstockpiling theasphalt shingles.
Inthe summer heat, ground scrap may “melt” together in one massif sand or some other fineaggregateisnot
mixed throughout the pile. Providing cover for the shinglesto protect them from direct sunlight may aso be
necessary to prevent the scrap shinglesfrom“melting’”.

The cost savingsresulting fromincorporating asphdt shinglesintoHM A, amixtureof asphalt and aggregate of
various sizes used for road pavement, depends upon several factors. Accordingto NAPA, thesefactors
include: the savingsfrom raw materias(i.e., asphalt cement and fine aggregate) and reduced tipping fees.
However, the cost of transportation associated with receiving the shingles and the cost of equipment for
preparing the shinglesfor the mix must be considered to determinethe net savings of using asphalt shinglesin
theHMA. According to asphalt shingle manufacturersin the state and a.contractor who ownsand operates
hot asphalt mixing plantsin Georgia, tipping feesin therange of $20 - $30 per ton make recycling asphalt
shinglesinto road pavement economicaly viable. Accordingto NAPA, cost savingsassociated with the use of



5% waste asphalt shinglesin HM A have been estimated to be between $1.00/ton to $2.80/ton.

TheNAHB hasidentified thefollowing usesfor scrap asphalt shinglesin the pavement structure:
. Aggregate base course
. Granular base stabilization layer
. Parking lotsor temporary roadways
. Pothol e/road patch material
. Hot mix asphalt

Aqgaregate Base Cour se

A typical roadway sectionisbuilt in severa layers. The base, which supportsthe pavement, ismade of alayer
of aggregate. The pavement, or surfacelayer, ismade of concrete or asphat. Asphalt-based roofing scrap can
be reduced to small pieces (approximately 2 1/2 inchesor smaller) and used as an aternativeto stone and
gravel. Thislow-end asphalt paving mixture, whichincorporates high percentages of asphalt roofing, may be
ableto successfully competewith rock and gravel asaground cover aternative. Thismixture could aso be
used asadust suppressant on projectssuch asrural roadways or temporary construction surfaces.

Granular basestabilization layer

Ground asphalt shingles can a so be used for stabilization of wet and muddy aress. Typicaly, asphalt shingles
areground and mixed with significant quantitiesof crushed asphat pavement for useasaground cover inthese
goplications.

Parkinglotsor limited accessr oadways

Parking lotsor limited access roadway's can be constructed by spreading asphalt shingle scrap groundto 3
inchesor lessover anarea. 1.C. Solutionsin Californiahas devel oped amethod of applying the ground scrap
a arateof 644 tonsper acre, whichyieldsacover approximately 5inchesthick. Theprocessusesavibrating
compactor of 8to 10tonsto passover thesurface. Theheat from the sun and heavy vehicletrafficthen helps
to“mdt’ theshinglesinto onemass. Thistypeof surface suppressesdust and can be used for equipment yards
and parking aress.

The Greater Lebanon Refuse Authority in Pennsylvaniahas patented aprocessto use ground reroofing scrap
asandternativeto grave for roadwaysby mixing the scrap with crushed stone and spreading it between two
layersof stone. Thebenefitsincludetheahility to absorb il that dripsfrom automobilesand its porosity, which
permitswater (rain) to run through it. Theroad base hasbeen used satisfactorily on Lebanon County landfill
roadsfor two years.

Pot hole/r oad patch material

Shredded roofing shinglesare al so being used to make cold patching materialsor paving materials(e.g., bike
pathsand park trails) containing up to 100% shingles. Thistype of product hasthe potential to utilize higher
percentages of reclaimed roofing and could offer aprice advantage because of alower weight to volumeratio
thantraditiona products.



Typicaly, the consumer scrap isground to lessthan 2inch and blended with aggregate to produce patching
mixesto fill potholes. Heating during mixing and/or addition of solventssuch asdiesdl, kerosene, or asphalt
rejuvenating (or recycling) agents may berequired to activate theair-blown and possibly aged asphaltinthe
roofing.

Thiscold patch product, unlike hot melted tar or asphalt, can be used tofill pothol es and patch roadways
without the handling and process ng problems associated with hot patch products. Application of acold patch
product requiresfilling acrack or potholewith the material and tamping it down with ashovel or by driving
over it. With thismethod, vehicletraffic can be allowed over the patched areaa most immediately after
goplication.

Theuseof cold patch mixture on expansionjointsinvolvesthinning the mixture by puttinginlessaggregateand
moreroofing material. Thisprocedureisnot currently being used by state DOTSs.

Hot Mix Asphalt

Roofing scrap can beincorporated into hot mix asphalt (HMA) for road pavement in much the sameway as
reclaimed asphalt pavement (RAP). The GeorgiaDepartment of Transportation (GeorgiaDOT) estimates
that it hasused RAPin gpproximately 20% of state roadways constructed since 1990. Theequipment usedin
this process can reportedly al so accept ground asphalt shingle scrap.

TheNationa Asphalt Pavement Association, reportsthat scrap shingles can be added to hot mix asphaltinan
effective and economica manner. The percentage of scrap asphalt shinglesthat can be added dependson such
locd conditionsasavailability of scrap shingles, theform of the shingles, thetypeof HMA, whether itisbeing
usedin surface or baselayers, and the equi pment availableto process and add the scrap asphalt shinglesat the
HMA facility. It hasbeen documented that theaddition of 5% scrap shinglesto HMA iseasily accomplished
(NAPA). Most highway agencies agreethat acceptabl e paving mixtures containing up to 10% by weight
roofing scrap can be produced and that asofter than usua binder should be used to offset thehard binder inthe
roofing shingles.

Processing manufacturing scrap for thisapplicationinvol ves shredding themateria downtolessthan 1/2inch,
whileprocess ng agphdt roofing scrap generdly requiresremoving naill sand other contaminantsbefore shredding.
Agtec Industriesin Tennessee and GoRoof, Inc. in Floridahave devel oped machinery to shred asphat shingles
tolessthan 1/2inch. Thematerid isthenfedinto theasphalt plant and mixed with virgin asphat and aggregate
to make asphalt concrete (A C). Thismixture can be used for resurfacing roads or constructing new ones.

Theaggregate used in HMA material isacombination of coarse and fine particleswith asmall amount of
mineral filler added on occasion. Theasphalt binder, which consists of the bituminous substance used to bind
theaggregate, comprises 5% to 7% of the asphalt concrete. Becausethe aggregate used inroofing shinglesis
usually ablend of sand, limestonefiller, and synthetic colored granules, thegradationisgenerdly very fine. As
aresult, whenincorporating asphalt shinglescrapintoHMA, someor al of thefineaggregate normally added
to themix may bereduced or omitted altogether.

Inmany cases, theuse of shinglesimproved the stability of themix. Therearesevera reasons. Firg, thevast
majority of thefine aggregateincorporated into the shinglesisvery angular and freshly crushed materid giving
it desirable characteristicsfor rutting resistance. Further, the addition of the small amount of fibersinthe



shinglescrap can dsoimprovethe propertiesof theHMA by reinforcing thethinfilm of asphalt surrounding the
aggregate particles. Theeffectsof both the addition of fineaggregate and fibers can reduce pavement cracking
andrutting.

Laboratory and/or field tests have been conducted on asphalt paving mixtures contai ning reroofing scrapin
Florida, Minnesota, Nevada, Massachusetts, Missouri, New Jersey, New York, Pennsylvania, Maryland,
Indiana, Tennessee, and Ontario, Canada. L aboratory testing in Minnesotawas done on both organic and
fiberglassasphat shinglesused asadditivesfor HMA at level sof 0%, 5.0%, and 7.5% by weight of aggregate.
Overdl conclusonsincluded thefollowing. The mixturescontaining scrap shinglesexhibited lesssengtivity to
temperature changes. Tendlestrength at 77°F was maintained or increased with the addition of 5% felt shingles,
and was decreased when thisamount wasincreased to 7.5%. Fiberglass shinglestended to decreasetensile
strength at either the 5% or 7.5% concentration level. At 0°F, thetensile strength of the scrap modified
mixtures decreased asthe percentage of scrap increased.

Mogt state DOTsfed comfortable using manufacturing scrap because of itsuniform quality, but do not fedl as
comfortable using reroofing scrap because of itsinherent variability and proportion of deleteriousmaterials.
One contractor in F oridahas been producing ground manufacturing asphalt scrap and usingitin HMA for
about eight years. Most of the product is applied to city streets and county roads. Florida DOT found
increased Marshall stability, tensile strength, and resi stanceto rutting when manufacturing scrap wasincluded
inasphalt concrete.

Tennessee DOT conducted astudy on the effectsof recycled reroofing scrap in hot mix asphalt. They deleted
5% sand and 5% screenings from adense-graded mixturein common use and replaced it with 10% recycled
roofing. Sincetheroofing contained 28% asphalt, thevirgin asphat content wasreduced dightly. Becausethe
asphalt inthereroofing scrap isquite hard, the asphalt plant mixing temperature wasraised by 6 degrees
Celsius. Laboratory datasuggested the mix was* very satisfactory.”

Accordingto NAPA, higher percentages of asphalt shingle scrap can be used in the baselayer ascompared to
thesurfacelayer. However, thereare additiona dternativesfor using asphat shingle

scrapin pavement, including the current practice of spreading manufacturing shingletabs (trimmingsgenerated
during the cutting process of shinglemanufacturing) in drivewaysand compacting them.

4.0 Opportunities for Recycling Asphalt Shingles in Georgia

Itisestimated (refer to Section 2.0) that 216,000 - 330,000 tons of asphalt shinglescrap isgenerated annually
in Georgia. Thisquantity can theoretically be used to produce 4.1 to 6.3 million tons of hot mix asphalt.
According to the GeorgiaDOT, 15 million tons of asphalt are produced in the state each year for publicand
private paving. Therefore, intheory, itispossibletoincorporateall the

asphalt shingle scrap generated inthe stateintoHMA. Thereare 130 HMA plantslocated throughout the state
that can accept shredded, asphalt shingle scrap for usein road pavement.

To encouragethe use of asphalt shingle scrap in pavement, GeorgiaDOT has modified the specificationsfor
hot mix recycled asphalt concrete to allow both manufacturing shingle scrap and reroofing shingle scrap.
Thesematerid sarelimited to 5% of thetotal mixtureand will be handled and stockpiled inthe samemanner as
conventional recycled pavement materials. Shinglemixesarea so expected to conformto the same quality
standards of conventional mixes. Georgiaisone of nine statesto have such specifications. The statealso



requiresthe shingle scrap to be shredded to lessthan 2inch and an asbestos test to be administered for every
1,000 tons.

GeorgiaDOT beganlooking at the use of recycled shingle materials approximately sevenyearsago. The
following paragraphsprovideasummary of their investigation and results.

In 1993, GAF Building Materials, Inc., an asphat shingle manufacturer located in Savannah
suggested the use of their scragp for road pavement. The company was spending approximately
$96,000 for disposing of 5,800 tons of scrap shingles. The Georgia Department of
Trangportation eva uated thefeasbility of usng GAF sscrap shinglesinHMA mixtures. APAC
Georgia, Inc. tested therecycled shingle scrap intrial mixesplaced in parking lotsat their
asphalt concrete plantsin Savannah and Augusta. After dmost ayear of construction traffic,
thesetest sections performed satisfactorily. Asaresult, the GeorgiaDOT approached the
contractor about placing test sectionsononemileof State Route 21 in Effingham County and
onwidening and reconstructing a 1,500 foot stretch of Chatham Parkway in Chatham County.

Themixturewasproduced from APAC’ sasphdt plant in Savannah, and 5% recycled shingles
were added to the mix in the same manner asreclaimed asphalt pavement (RAP) material
would beadded tothemixture. To ensure adequate dispersion of theshinglemateria, shingles
weretransported to as ster manufacturing plantin Maryland for shredding (sinceno shredding
facility waslocally available) to amaximum of 1/2" size chipsand transported back by rail to
Savannah and stockpiled at APAC’sasphat plant. Production and placement of therecycled
shinglemateria swent wel | with no noticeable problemsin production, placement, or compaction
of themixtures.

The Chatham County project also alowed for eval uation of the shinglesinthe subsurface mix
aswell asthesurfacemix. Laboratory testsfor Marshall stability, flow, tensilestrength, and
resistanceto rutting as measured by the Georgial oaded Whed Tester, all indicated that the
mixturewithrecyded shinglesgavesmilar todightly improved materid s propertiesascompared
to conventiona asphalt mixtures.

Thediverson of GAF smanufacturing scrap for beneficid usewill savevauablelandfill space
with an estimated disposal cost savings of approximately $96,000 per year (based on disposal
fees of $16.50 per ton and hauling costs). Replacement of conventional materials and
conservation of natural resources is expected to save the manufacturer of the asphalt
approximately $169,000 per year. Assuming shredding costs of $19,000, the net savings
realized is$236,000 per year. Thisassumesall of the scrap generated at GAF eachyearis
used to modify 110,000 tonsof HMA at arate of 5% by total weight.

C.W. Matthews, Inc., aHMA Contractor, has purchased equipment to remove nailsand
shred both manufacturing scrap and reroofing scrap. To prevent the stockpiled scrap shingles
from“melting” together inthe summer heat, ashed hasbeen constructed to cover thestockpile
andfine aggregate hasbeen mixed with the ground shingles. Thefacility hasaready processed
200 tons, which have been used in HMA at arate of 5% for atwo mile stretch on the East
West Connector in Cobb County. According to Pace Jordon, the owner, theresultswere



satisfactory. Thefacility can process 150,000 tons of asphalt shingle scrap per year. This
amount can supply 15-20HMA plantswhich can modify 2 milliontonsof HMA road pavement
containing hot mix asphalt. Thisonefacility can process 50% of the asphalt shingle scrap
generated inthe state. According to Dr. Brock of Astec Industries, Georgiawould require
only two such equipped facilitiesto processall theasphalt shingle scrap generated inthe state
for usein HMA. However, as haul distancesincrease, it may become more feasible and
economical to haveadditiond facilities.

Inadditiontorecycling the asphdt shingle scrapinto HMA, other recycling or reuse optionsexistin Georgia
Two shinglemanufacturersin Georgiacurrently recycle approximately 12,000 tonsof shingletabsper year by
either selling or giving away thematerial for rural driveways. Theasphalt tabsare spread in drivewaysand
smply compacted.

5.0 FactorsInfluencing the Viability of Recycling Asphalt Shingle Scrap

Asphat shinglerecyclingin Georgiahasbeen shownto beacos effective management option for manufacturers
of asphalt shinglesand asan economicd dternativetotheuseof virgin materialsfor hot mix asphat plants. As
disposal costsincrease, therewill beincreasing economicincentivesfor thoseinvolved with construction and
reroofing to separate and recover asphalt shingle scrap for beneficia use.

Field tests have been successfully conducted by the GeorgiaDOT in the Savannah areausing manufactured
asphat shinglescrapin HMA. In addition, Georgiaisone of nine statesto have specificationsthat alow 5%
manufactured or reroofing scrap to be added to HMA for usein road pavement.

Other factorsthat affect theviability of asphat shinglerecyclingin Georgiainclude:

Sustainable Supply

Theactua quantity of asphalt shingle scrap generated in Georgiaisnot known. Nor isit possibleto guarantee
that aspecific quantity of scrap would beavailablefor recycling. Inaddition, thereareanumber of factorsthat
could affect the quantity generated inthefuture. Thesefactorsinclude:

. increaseor decreasein manufacturing of asphat shingles
. rate of new home construction

. averagesize (squarefeet) of homesconstructed

. rate of renovation and demoalition of homes

. occurrence of natura disasters

Georgiacurrently hasfive plantsthat manufacture asphat shinglesand produce scrap. NAPA estimatesthat
scrap generation from the manufacturing of asphalt shinglesisequivalent to 5% - 10% of theproductionrate.
An increase or decreasein the production of asphalt shinglesin the state would affect the amount of scrap
produced from thissource.

Based on U.S. CensusBureau information, between 1990 and 1996, the number of building permitsissuedin
thestateincreased 82%. Thisboomin new constructionislikely increasing the demand for asphalt shingles.
Therefore, it may bethat unlike many other partsof the country, in Georgiamore shinglesare used for new



construction than for reroofing. Thistrend may affect the applicability of NAPA'sestimatethat two-thirds of
the shinglesused areused for reroofing and the direct correl ation between shinglesused for reroofing and the
generation of asphat shinglescrap. Asaresult, asphat shingle scrap generation may be significantly lower than
estimated until sometimeinthefuturewhen the new roofscurrently being constructed are replaced.

Renovation activity ishighin some partsof the state, such asthehistoric areaof Savannah. Building permitsin
Savannah and thelower coastdl areashaverisen 156% since1990. Inaddition, demolitionisstill occurringin
the Albany areaasaresult of the 1994 flood. In 1990, 92 demolition permitswereissued inthe Albany area,
by comparison, 244 permitswereissued in 1996. These activities have adirect affect on the quantity of
asphat reroofing scrap that isgenerated.

Quality of Supply

Intheory, itispossibletoincorporatedl of theasphdt shinglescrap generatedinthesateinto HMA. Achievement
of thislevel of recycling isdependent in part on the ability to provide asupply of shredded material free of
contaminants. Shredding (and decontamination) equipment necessary to reducethesizeof thescrapfor usein
HMA isavailableand operationd inthe Atlantaarea. Running at full capacity, thisequipment hasthe capacity
to shred half theasphalt shingle scrap estimated to be produced inthe state. An additional facility, locatedinthe
central or southeastern

part of the state, would increasethe percent of both manufactured and roofing scrap which could be shredded
and madeavailablefor useinHMA.

Costs

Sourceswithin Georgiafamiliar with asphalt shinglescrap recycling haveindicateditiseconomicaly beneficia
to recycle asphalt shingleswhen landfill tipping fees reach $20 - $30 per ton. Information obtained from
asphalt shinglemanufacturersin the state support thisstatement. For example, inthe Savannah areafirmsare
paying disposal feesof approximately $21 per ton andin Atlantafees are approximately $27 per ton. For this
reason, tabs produced during the manufacturing processareether given away or sold for paving rura driveways
to reducethe asphalt shingle scrap being disposedinlandfills.

According to information provided by local governmentsas part of the Department of Community Affair’s
Annual Solid Waste Management Survey and Full Cost Report, the average disposa feeat themunicipa solid
wastelandfillsinthe stateis$24.09 per ton, with the highest fee reported being $48.20 per ton and thelowest
$1.00 per ton. However, costs such asthose discussed bel ow under market accessibility will also need to be
taken into cong deration when assessing theeconomic viability of recycling versusdisposal of asphdt shingle

scrap.

M ar ket Accessibility

Probably the s nglegreatest impediment affecting thequantity of asphat shinglesthat arecurrently being recycled
isthelack of infrastructureto collect and transport asphalt shingle scrap from the point of generationto the
shredding facility and subsequently to ahot mix asphalt plant. If collection pointswereto be developed,
consideration would need to be given to such issues as ownership, staffing and handling procedures. For
example, scrap pileswould need to be covered and fine aggregate mixed with the shinglesto prevent them



from sticking together. The devel opment of such collection pointswill add to the cost of recycling asphalt
shingle scrap and will need to betaken into cong deration when eval uating the cost of recycling versusthe cost
of disposa. Transportation of the asphalt shinglesfrom the collection pointsto theexisting or anew shredding
facility and from the shredding facility to ahot mix plant also adds cost to therecycling of thismaterial.

6.0 Encouraging Asphalt Shingle Recycling in Georgia

To encouragetherecycling of asphalt shingle scrap, education of the mgjor stakeholdersisneeded to promote
the opportunitiesfor asphalt shinglerecyclingin Georgia. Inaddition, atechnical assi stanceprogram could be
developed and targeted toward building contractors, hot mix asphalt plant managers, construction engineers,
road contractors, manufacturers of asphalt shingles, and state and local government officials. Thetechnical
assi stance program would focus on communi cating the environmental and economic benefits of recycling
asphalt shinglesin Georgia. If astatetechnical assstance programisdevel oped, it would bebeneficia for the
programto beincorporated asapart of the Pollution Prevention Assistance Division’ssolid waste reduction
technical assistance programin partnership with the Environmental Protection Division and the Georgia
Department of Transportation.

Networksexist within the statefor the dissemination of technical assistancemateria. Builderscanbereached
through the Home Builders Association of Georgia, which has 35 affiliates|ocated around the state. The
Greater AtlantaHome Builders Associationincludesbuildersin the 20 county Atlantametropolitan area. The
National Association of Home Buildersand Keep AmericaBeautiful, Inc. have devel oped ajoint project
targeted toward encouraging waste reduction and recycling among homebuilders. Information about asphalt
shinglerecycling could beincluded in the materialsavailablefor thisprogram and distributed through the
GeorgiaClean and Beautiful system. Currently, Georgia Clean and Beautiful has affiliatesin 57 counties
covering 73% of the state’s citizens. Local government officials can beinformed of the benefits of asphalt
shinglerecycling through the Association County Commissionersof Georgia(ACCG) and theGeorgiaMunicipd
Association (GMA).

PPAD partnerswith Georgial ndtitute of Technology’s Economic Development Ingtitute (EDI) and the University
of Georgia'sDepartment of Biologica and Agricultura Engineering (BAE). Currently, thispartnership, referred
to asthe GeorgiaEnvironmental Partnership (GEP), providestechnical assistancetoindustry on pollution
prevention and waste reduction through EDI’ s 18 regiond offices Situated throughout the state and by technical
staff of BAE. Workshopsare held throughout the year to train personnel of both EDI and BAE to perform
technical assessmentsfor businessesintheir regions. Materid and training on asphat shinglerecycling canbe
provided tothetechnical staff of both EDI and BAE through the GEPfor disseminationto buildersinthe state.
Likewise, the Cooperative Extension Service operated through the University of Georgiacan servetodistribute
thisinformation through the county extension offices.

Habitat for Humanity, which has 65 affiliatesin Georgiaand aglobal reach, isanother organization through
which aprogram for asphalt shingle recycling can be promoted. Habitat isworking to design homesto
produce minimal wasteand reuse and recyclewhat wasteis produced. During their recent 20 home Building
Blitzin Americus, Georgiain 1996, asphat shingleswere not among the materia srecycled.

Themgority of hot mix agphat plantsinthe stateare membersof the GeorgiaHighway Contractors Association.
Their participation would a so benefit any technical ass stance program designed to encourage asphalt shingle

recyding.



Errata

Thevalue of the shredding cost on page 13 wasinaccurately reported as$19,000. Thecorrect valuefor
the shredding cost is$29,000. The shredding cost was derived from adding the disposal cost savingsand
themanufacturers’ savingsfrom conservation of natural resources and replacement of conventional materials
and subtracting the net saving realized. Theexpressionwith theactua valuesreported inthe casestudy is
asfollows:

($96,000 + $169,000) - $236,000 = $29,000.

It should also be noted that the values on page 12 and 13 of the report were taken from a Department of
Trangportation study that was conducted approximately four yearsago. Sinceit ispossiblethat these
estimatesfor the costsand savings used in thisstudy have changed, it has been suggested inthereport that a
pilot project be conducted to provide abetter understanding of thetrue costs and savings associated with
recycling asphalt shingles.



