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1. Purpose. The purpose of this Public Wrks Technical Bulletin
(PWB) is to transmt |essons |earned for the use of

bi odegradabl e bags in the collection and processing of |eaf and
yard wast e.
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1. Introduction.

a. Plastic bags have been used for solid waste collection
for decades. Plastic bags have proven to be a convenient way to
contain waste and odors, given adequate storage and coll ection
frequency. However, plastic bags can spell disaster for
conposting systens incapable of dealing with them Plastic bags
can cause problens during feedstock preparation, processing, and
finally in the end product quality.

b. In an effort to retain the conveni ence and ease of bagged
collection, and to dispense with the potential conposting
probl ens associated with their use, entrepreneurs and
manuf acturers have invested in the devel opnent of bi odegradabl e
plastic materials. A wide variety of commercially avail abl e
products are currently made with bi odegradabl e plastic. (See
Appendi x A for a list of vendors.) This bulletin focuses only
on conpostabl e bags. Sone new y devel oped conpost abl e bags are
now avail able comercially. Ohers are still under devel opnent
and testing.

2. References. References cited in this |lessons |earned are
listed in Appendix B. Appendix Clists sources of additional
i nf ormati on.

3. Collection Mthods.

a. The U. S. Environnental Protection Agency (USEPA) defi nes
conposting as “the control |l ed deconposition of organic matter by
m croorgani sns into a stable hunus material.” Controls on a
conposting system are ainmed at speedi ng deconposition,
optim zing efficiency, and m nim zing potential problens (EPA
530-R-94-003). One of these controls includes the nethod of
collection for conpostable materials. This bulletin focuses
specifically on | eaf and yard waste col |l ection.

b. Leaf and yard waste collection often represents the nost
costly conmponent of a conposting program Consequently, proper
training and efficient collection prograns can have the greatest
i npact on reducing the overall conposting costs of these
material s.

c. Leaves and yard waste can be coll ected using various
col l ection equi pnent and techni ques, but generally, the two main
options are: bulk (i.e., rigid containers) and bagged
collection. Field data indicates that bagged collection is nost
cost-effective as | ong as debagging is not necessary. A New



Engl and study of two communities indicated that, for |eaf-only

col | ecti on,
| oner than bulk collection costs (E&A Environnent al
1989 and Division of Solid Waste Managenent,

t ot al

bag coll ection costs are 45 to 65 percent

Consul t ant s,

1988). The sane is

true for the collection of yard waste (grass clippings and brush
trimm ngs) because the bulk collection of grass clippings is
The alternative to bags is the use of 20-

difficult to nmanage.
gal plastic bins or 90-gal

rolling bins.

The procurenent and

di stribution of such bins requires a significant capital

expendi t ure.

I n sonme cases,
cost conpetitive with biodegradabl e bag costs.

| easi ng containers nmay prove to be

Table 1, taken

fromthe USEPA Report 530-R-94-003 (Conposting Yard Trinmm ngs

and Muni ci pal

Solid Waste),

lists the basis for conparing yard

trimm ng collection containers by cost and function.

Table 1

A Conparison of Yard Trinmm ngs Coll ection Containers.

readi ly avail abl e.

Reduce t he anount
of time collection
vehi cl es spend on
routes because the
yard trimmngs are
al ready separated
and easily handl ed
by workers; also
true for other
types of bags.

Materials in bags
are less likely to
contai n unwant ed
material s since

t hey are not
exposed; also true
for other types of
bags.

Cont ai ner Cost Advant ages D sadvant ages
Type

Plastic $0. 12/ I nexpensi ve and Can be torn open,
Bags bag

scattering material s;

al so true of other types
of bags. Require an
extra debaggi ng step
because plastic can clog
the tines on the turning
equi pnent and wear out
grindi ng bl ades in other
machi nes.

Pl astic does not decom
pose and i s considered
undesirabl e in conpost.

As grass clippings
deconpose in plastic
bags, they w Il becone
anaerobic and therefore
mal odor ous. Wrkers and
near by residents m ght
find these odors
unaccept abl e when these
bags are opened at the
composting site.




Cont ai ner Cost Advant ages D sadvant ages
Type
Bi odegr ad- $0. 20/ Supposed to Degradability is
abl e : bag degrade by uncertain. Sone studies
Plastic m crobi al action have shown that these
Bags or in the presence |bags can take severa
of sunlight, years to fully degrade,
eventual |y so bits of plastic still
beconmi ng part of will be visible when the
t he conpost. compost i s finished.
These contam nants can
reduce the marketability
of the finished conpost.
Paper Bags $0. 25- Can offer Can be nore expensive
0. 45/ addi tional holding |than plastic bags.
bag strength over
I'i ght wei ght

pl asti c bags.

I f paper bags get
torn or crushed
early in the
composti ng
process, such as
in the conpactor
truck, the
conposti ng process
i s enhanced
because paper bags
are conpost abl e.




practical yet

smal | enough to be
handl ed by

coll ection crews
and residents

w t hout undue
strain.

Bins allow the
neat storage of
yard trimm ngs
whil e awai ting
col | ection.

The tinme that yard
trimmngs spend in
anaer obi c
conditions is
often mnim zed
since the yard
trinmmngs are
enptied fromthe
bin regularly and
transported
unbagged. This,
in turn, reduces
the potential for
odor probl ens.

Cont ai ner Cost Advant ages D sadvant ages

Type

E:gid_ gg?b. Bins are | arge The initial costs of the
Biﬁztlc In enough to be bins m ght represent a

prohi bitive expenditure
for sonme communities

M ght require extra
collection time to enpty
bi ns and col | ect
mat eri al s.

Source: Wagner, 1991.

4. Advantages of Bag Collection. Table 1 shows nmany advant ages
to using bag collection containers for yard waste. The nobst
significant advantages are efficiency, neatness, flexibility,
and | ower capital expenditures.

Efficiency. Conpacting materials reduces the nunber of trips
to the conpost site. A standard crew of three persons and one
conpactor truck can coll ect bagged | eaves at |east as quickly
as alternative leaf collection nmethods (e.g., vacuumtruck).

Neat ness. Using bags for curbside collection of |eaves and
yard waste mnimzes the risk of blowng materi al

Flexibility. Bag collection is adaptable to both |eaf and
grass collection, while bulk collection systens are only
effective for leaves. In addition, bag collection is



typically not affected by adverse weather conditions. (Bulk
coll ection can be greatly influenced.)

Lower Capital Expenditures. Bag collection requires no
speci al i zed equi pnent. Thus installations can use existing
vehi cl es, avoiding |arge capital expenditures for the
collection of materials.

5. Curbside Collection Systens Using Bags

a. Studies have shown that, in many cases, the nobst
efficient and cost-effective collection systemfor bagged | eaves
and yard waste consists of a rear or side |oading packer truck,
one driver, and two collectors. This collection nay be
performed by either in-house personnel crews or private haul ers.
When determ ni ng whether to contract out or handle collection
i n-house, the cost and quality of consistent collection service
shoul d be consi dered.

b. Once a decision has been nade to use bagged col |l ecti on,
the installation now has a choice in the type of bag to use:
pl astic, paper, or biodegradable plastic. In the case where the
installation operates a conposting program it is very inportant
to consider the relationship between material collection and the
conpost process and operations. Wen considering the use of
pl asti c bags, one nust consider equipnment l[imtations in dealing
with the renoval of the bags before processing, that is,
debaggi ng requirenents. In the case of paper or biodegradable
pl asti c bags, one nust consider the degradability rate, and the
desired end quality of the conpost product.

c. Mnufacturers’ clains about biodegradable plastic bags
vary wi dely and should be closely anal yzed before purchasing.
Wth the hel p of ongoing research to continuously inprove and
test the use of biodegradable bags in the conpost process,
consuner decisions will steadily becone easier.

6. Devel opnent of Bi odegradabl e Bags

a. It is inportant to note the distinction between the two
types of degradabl e plastics: photodegradabl e and
bi odegr adabl e. Phot odegr adabl e plastics begin to break down
when exposed to ultraviolet [ight (a conponent of sunlight).
Bi odegradabl e pl astics are degraded by bi ol ogi cal organi sns
found in soil, landfill, and in this case, a conpost pile.

b. The 1990s have seen a dramatic increase in the
devel opnent and study of technol ogy to manufacture bi odegradabl e



bags. The goal is to produce a product that bi odegrades and
nmeets required performance specifications. Degradable plastic
bags have to be strong enough to performleaf and yard waste
collection and still degrade quickly enough to accommbdate the
conpost process. Several questions have surfaced regarding
whet her these plastics create any environnental threats, and a
nunber of conpani es and educational institutions continue to
test these new pl astics.

c. Biodegradabl e bags can be nade with natural or synthetic
resins. Natural polyners are based primarily on renewabl e
resources, including polylactic acid, cellulosics and starches,
and pol yhydroxyal kanoate. Synthetic polyners are petrol eum
based, including polyester and pol yethyl ene (PET) pol yners.

Most bi odegradabl e bags are made using a blend of natural and
synt hetic pol yners.

d. Industry research has indicated that synthetic polyners,
i ke plasticizers, increase conpostable bags’ durability and
shelf-life. Al of the blends nust have the ability to fully
bi odegr ade under conposting conditions and within tineframes to
nmeet the conpostability clains.

7. Plastic Degradation

a. Plastics are made up of synthetic polyners —I| ong chains
of carbon nol ecules that are very strong and resistant to
deterioration. Most plastic bags are made out of PET. Sone
natural polyners also serve as good food for m croorgani sns
(bacteria and fungi) in the soil. Cornstarch is one exanpl e of
a natural polyner being used to produce bi odegradabl e plastic
bags.

b. Biodegradability is often a two step process: (1)
hydrol ytic or oxidative splitting of chains of polyners, then
once the chains get shorter, (2) the m crobes can use the
polyners as a food source. Step one is a deconposition process;
bi odegradati on occurs after step one. Enzynes secreted by
m croorgani sns break down both natural and synthetic polyner
chains during step one, beginning biodegradation. Conplete
mneralization to CO, and water occurs in step two.

c. A typical biodegradation process for plastic is
illustrated by the degradation of PET fornulated with the
addi tion of cornstarch. Cornstarch nol ecul es are interwoven
with PET chains in a plastic bag so that, as m croorgani sns
di gest the cornstarch, the synthetic chains are al so broken
down. The plastic structure devel ops many snmall hol es and



begins to fall apart. Soil organisnms can nore easily digest

t hese shorter carbon chains, and thus reduce the plastic to
beni gn materials such as carbon di oxi de and water. However,
there are limtations. As nore cornstarch is added, the
probability of ripping and tearing during use increases. The
trick is to produce a bi odegradabl e cornstarch bag that bal ances
strength and good degradation. To further inprove

bi odegradabi lity, manufacturers are addi ng oxidative catal ysts
into the PET. These catal ysts also help break long chains into
shorter ones. Such catalysts work nore rapidly as tenperature
i ncreases. They speed degradation as the conposting process
gener ates hi gher tenperatures (ADM 1989).

8. Biodegradability: Definition and C ains

a. The interest in the 1980s in biodegradation brought to
[ight many differences of opinion about how to define
“bi odegradability.” The American Society of Testing and
Materials (ASTM definition, updated in 1994 (ASTM Standard D
5488- 84d) has established |abeling term nology to be used on
packagi ng materials and packages that “comruni cate environnent al
attributes” to consunmers/users. This standard addresses both
conpost abl e and recycl abl e packagi ng.

b. ASTM defi nes “bi odegradabl e’ as “capabl e of undergoi ng
deconposition into carbon dioxide, nmethane, water, inorganic
conmpounds, or biomass in which the predom nant nechanismis the
enzymati c action of m croorgani sns, that can be neasured by
standardi zed tests, in a specified period of tine, reflecting
avai |l abl e di sposal condition.” Conpostable is defined as
“capabl e of undergoi ng bi ol ogi cal deconposition in a conpost
site as part of an avail able program such that the nateri al
(that is, feedstock) is not visually distinguishable and breaks
down to carbon di oxide, water, inorganic conpounds, and bionass,
at a rate consistent with known conpostable materials.” ASTM
defines “avail able progrant as “a qualified termwhich can be
used in the definition of recycl able, reusable, refillable,
returnabl e, conpostable, establishing limts; for exanple by
popul ati on and access w thin geographic areas.”

c. ASTM al so devel oped a standard | aboratory test
met hodol ogy to nmeasure bi odegradability under conposting
conditions (ASTM D-5338-92). The one issue not addressed by
ASTM is “environnmental acceptability.” Current tests do not
test the residuals left after a material degrades.

d. There is also strong di sagreenent as to whet her
traditional plastics, such as PET, can ever conpletely



bi odegrade, even in the presence of degradable additives. To
address this concern, sonme manufacturers use plant phytotoxicity
testing on the finished conpost that contains degraded pol yners.
Wil e a product may not inpact plant growh in the short term
over tinme it could becone phytotoxic due to the buil dup of
inorganic materials, and slow down soil productivity. Many
bel i eve that conpani es should provide long termdata to the
consuner. Note that synthetic polyners are not alone in causing
problens in the conpost end product. Organically derived
conpost products can also be harnful to plants and crops. For
exanpl e, one test conbined 90 percent onion waste and conposted
it wwth woody wastes to produce a conpost end product with high
| evel s of alum numthat could also harm plant growth (Bi oCycle
Novenber 1995).

e. Sorting through manufacturers’ clains of biodegradability
is difficult, even for scientists. Wile questions stil
remain, it is inportant to stay focused on the application for
bi odegradabl e material. Those who will use bi odegradabl e bags
to package | eaves and yard waste should first consider the
di sposal nmethod and how well the bag wll suit the conposting
process. As yet, it is not sufficient to sinply buy plastic
bags | abel ed “bi odegradable.” Until there are clear
bi odegradability tests and standards, and a |larger market in
North Anmerica for biodegradabl e bags, nunicipalities,
generators, haulers, and conposting facilities can expect to do
a lot nore research and to pay nore for durable, strong, and
nmoi st ur e- proof bi odegr adabl e bags.

9. Selection of Biodegradable Bags for Collection

a. After deciding to use biodegradabl e bags for collection,
one nust first determ ne the nunber of bags required. The
nunber of bags per household will vary, but a good “rule of
thumb” is to allow two bags per week for nediumsize |ots and
five bags per week for large lots. 1In addition, bid
specifications nust include desired bag characteristics,
per formance, and degradability.

b. Distribution of the bags can be handled in a nunber of
ways:

Bul k delivery to residents at the beginning of the season.
Periodic delivery at the tinme of collection(s).

Di stribution through designated pick-up points.



c. To ensure the success of any conposting program public
education is a necessity. It is very inportant that collection
schedul es be widely publicized and adhered to. Resident
confusion, resentnent, and hazards resulting fromlate
collection can result in significantly |lower participation and
recovery rates. Therefore, education and awareness prograns
need to address the follow ng issues:

Community commtnent to the conposting program

Econom c and environnental benefits of the program

The need for uncontam nated | eaves and yard wast e.

I nstruction on set-out procedures for collection.

I nstructions on collection schedul es.

Fol | ow-up feedback on the progress of the conpost operations.

I nformati on on how and where the conpost will be nmade
avai l able to residents.

10. Conposting Bi odegradabl e Plastic: Case Study

a. Several projects in Germany have been conducted to
research the effects of biodegradable plastics on the conposting
process and the end quality of conpost nmade from source-
separated organic materi al s.

b. One German study focused on the biodegradable plastic
Bi opol. Biopol is an aliphatic polyester produced via a
m cr obi al process on sugar-based substrates. It consists of the
copol ymer PHB/ PHV ( pol yhydr oxybut yr at e/ pol yhydr oxi val erate) with
the addition of a softener (triacetine/estaflex) and the
conponents titaniumdi oxide and boron nitrate. The product is
used for both bl own and injection-nolded bottles and plastic
films.

c. Chemcal analysis illustrates that Biopol is a conpletely
organi ¢ product that contains only very small anounts of plant
nutrients (macronutrients), wth the exception of nitrogen. The
Carbon-to-Nitrogen (CN) ratio is 70:1. The degradation of
Bi opol chips and bottles was neasured through quantitative
reisolation fromthe conpost and not through CO, production.

d. An accurately neasured addition of Biopol chips, between
1 and 5 percent by weight was added to 25 L of standard



bi owaste, then m xed and placed into a fine mesh (I nm sanple
bag. The bag was then inserted into the center of a 150-L
container filled with biowaste.

e. Under controlled conditions, the experinents determ ned
that tenperature, noisture, and the starting material C N ratio
held a significant influence on degradation. Unlike the timng
of turning or m xing, which had no significant influence on the
degree of Biopol degradation.

f. Optimmconditions for Biopol degradation during a 10-
week conposting period were 60 °C, 55 percent noisture, and C N
ratio of 18:1. Biopol reached close to 100 percent degradation
rate under these conditions.

g. To illustrate that a high rate of degradation could al so
be reached under practical conditions, trials were conducted
with alternating |ayers of paper and of Biopol. Results showed

a conpl ete degradation of these materials within a 4- to 5-week
conposting cycl e.

h. A standardi zed plant growmh test was al so conducted using
t he conpost from each degradability experinment. The results
clearly proved that the conpost led to plant growm h yi el ds above
the 100 percent |evel.

i. The study concl uded that Biopol can be successfully
conposted as part of biowaste from source separated coll ection,
under pilot conditions. In addition, the conpost quality, in
regard to its chem cal conposition and use in plant growh, is
not reduced if Biopol (1 percent) is included in the conposting
process.

11. Degradabl e Cornstarch Bags and Leaf and Yard Waste
Conposting: Case Studies

a. A nunber of comunities and mlitary installations have
shown interest in field testing the first generation of
bi odegr adabl e cornstarch bags. The major questions are whet her
the bags will deconpose as rapidly as |eaf and yard waste in the
conpost pile, and if there are residues, |eachate, or volatile
gases produced by the plastics during conposting that m ght pose
an environnental hazard.

b. Prelimnary results indicate that the bags handl e as well
or better than traditional plastic yard waste bags (Hanlan 1989;
Darling 1989). The University of M ssouri has al so conducted
| aboratory analysis of plastic filnms containing O to 9 percent
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cornstarch. Tests have indicated that cornstarch is degraded
within a matter of weeks to several nonths. One study concl uded
that plastic filmstrength is reduced by an average of 25
percent and as much as 60 percent after 12 to 24 weeks
(lannaotti, Tenpests, et al. 1989). Another |ab analysis found
that a cornstarch pro-oxidant polyethylene filmlost 94 percent
of its original toughness after 6 nonths of soil burial (ADM
1989). Prelimnary results fromboth |aboratory and field tests
have proven that polyethylenes will not deconpose as rapidly as
the | eaves and yard waste.

c. The Gty of Ubana, IL, has operated a | eaf and yard
waste reclamati on programfor many years. During 1988, the city
received a grant fromthe Illinois Ofice of Solid Waste and
Renewabl e Resources to use bags nmade of filmfornulated from
pl astic and cornstarch in a denonstration project. For the 1988
season, the city purchased 60,000 bags from Manchester packagi ng
at $0.18 per bag. Biodegradable bags were distributed through
local retailers at a cost of $0.50 per bag. This cost covered
collection fees that woul d ot herwi se be charged to residents.
The city reported that the bags performed equally well during
coll ection as conventional bags. However, the bags were not
easily shredded using the Wldcat windrow turner. Tests of
fini shed conpost product were not conducted.

d. Dr. Richard Wol, fornerly of the Departnent of Materials
Science at the University of Illinois, conducted a bench-scale
yard waste conposting experinment to assess the degradability of
several new plastic | awn bag technol ogies. He used the
relatively new ASTM Conposting tests and rated the bag
performance in pilot yard waste reclamation tests with the Gty
of Urbana. Hi s studies determ ned that polyethyl ene based
pl astics containing an oxidizing additive additives and a | ow
starch content illustrated little degradation in 1 year.

However, bags with high starch contents in pol ycaprol actone
(PCL) matrices (relative to the average of 30 percent for
conpost abl e bags) showed conpl ete degradati on and al so exhi bited
excel | ent nechani cal properties as conpared to regular (non-
conpost abl e) plastic bags (before conposting). Unfortunately,

at the tine of the study, nost of the bags were not yet
commercially available. Dr. Wol recommends that bags nmade from
natural |y degradabl e plastics and conposites nade with starch,
shoul d be considered as suitable candidates for yard waste

recl amation, providing the costs are feasible (OSWR Speci al

Newsl etter, Sumrer Edition, 1996). Dr. Wol’'s study (OSWR Report
No. 37-10-014, 1994, R1.50) can be obtained by submtting a
witten request to the Ofice of Solid Waste Research
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University of Illinois, 1101 W Peabody Drive, Urbana, IL
61801.
12. Vendor | nformation

a. Toillustrate current vendor data, all four of the

vendors listed in Appendix A were contacted and asked to provide
i nformati on about their biodegradable plastic bags. Two of the
four bi odegradabl e bag vendors responded to this request for
information: EPI Environnental Products, Inc., and |ndaco.

EPI Environnental Products, located in Conroe, TX, has devel oped
a degradabl e/ conpost abl e (DCP) bag. The DCP technol ogy, patent
pendi ng, clains to degrade polyolefins at controll able rates
during conposting. It has tailored polyethylene plastic bags to
degrade at various tenperatures depending on the specifications
of the conpost facility. For exanple, the CP 530 bag degrades
bet ween 30 and 60 days, while the CP 560 bag takes from 60 to 90
days, and the CP 590 takes nore than 120 days. Table 2
illustrates EPI’s conparison between their conpostable film
plastic and typical liner filmplastic. Product data was al so
provi ded for both the CP 530 and CP 560 bags. Table 3

summari zes this data.

Table 2
EPI' s Conpari son Between Their
FilmPlastic and Typi cal Liner
EPI's Conpostable Film Typi cal

Conpost abl e
FilmPl asti c.
Fi I m Li ner

Compost abl e

Not Conpost abl e

Longer shelf life

Limted shelf life
Di stinctive Enviro color; Iight
green with EPI’s | ogo: word

“conpost abl e”

Plain with no marking;
clear, black or dark green
in col or

Speci al i zed packagi ng

Packagi ng not critical

Keep fil maway fromdirect
sunlight and heat (photo,

chem cal, and thermm
degradation; the “essence” of a
compost abl e product)

Sunlight and heat not a
maj or factor

Approximately 1.25 mils thick

Approximately 1.0 m | or
| ess thick

15- 25% hi gher price ($0.23-3%0.25
per bag)

Cheaper ($0.20 per bag)

Environmental ly friendly and
beni gn; reduced to CO, and water

Becones contam nant in
compost and litter in
| andfills

12



Tabl e 3

Sunmary of EPI Conparison Dat a.

Test
CP 530 and CP 560 Product Data (units) | Results* ASTM Test
Melt Flow (g/10 mn) 1.5 ASTM D- 1238
Density (g/cn?) 0. 925 ASTM D- 1505
Tensil e properties at break (psi, M 3800 ASTM D- 882
di rection)
Utinmte el ongation 370 ASTM D- 882
Dart drop strength, g/m|l 130 ASTM D- 1709
* Results for CP530 and CP 560 were identical.

b. Indaco, Manufacturing Limted, provided information
regardi ng their Bio-Sol o conpostable bags and liners. Their
product is fornulated to break down in an aerobic conpost in 35
to 45 days dependi ng on conditions. Degradation of this product
is activated by heat and oxygen rather than bacteria. They
recommend shreddi ng the bag and contents, then conposting al

toget her at an average tenperature of 140 °F and turning tw ce
weekly to optim ze degradation. Bio-Solo bags are said to
conpost conpletely, w thout |eaving any visible or toxic residue
behi nd.

c. According to the vendor, Bio-Solo was tested for 3 years
and is now available in various sizes and thi cknesses dependi ng
on requirenents. In addition, all bags are printed boldly to
di stinguish themfromordinary bags. At the tinme of this
inquiry, they carried a stock of 22 x 24 in. kitchen bags, 30-
and 33-gal l|eaf and yard waste bags, a 26 x 36 in. industrial
bags, as well as five sizes of liners for food waste contai ners
to fit anything froma 30- to a 95-gal plastic toter. These
products are packed in either 100, 200, or 500 bags per case,
depending on size. The leaf and yard waste bags, as well as the
kitchen bags, were to be nmade available as retail packs in the
near future (see Appendix A). Indaco also offers custom zed
orders should the size, gauge, or printing required be different
fromthe stock itens.

d. The Bi o-Sol o conpostable plastic bag is advertised as
ideal for wet/dry collection, environnentally friendly, made
with recycled PET, heat and oxygen activated,
nonpol | ut ant/ nontoxi c, adjustable to neet degradation rate
requi renents, and tested and proven by professional conposting
conpani es.
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13. Econom cs and Mar ket Demand

a. Despite inproved bag technol ogy, conposting facilities
and conpost abl e generators and haul ers have expressed m ni ma
interest in conpostable bags. Until |arger markets are
establ i shed, manufacturers will produce only enough bags for
pilot progranms and testing. This, of course, drives up the
prices of the bags. BioCycle magazi ne conducted a survey of
manuf act urers and determ ned the price range to be between $0.18
and $0. 85 per bag, depending on size and volune. Traditional
pl astic bags are a few cents each, and uncoated paper bags are
about $0.30 each. Until a greater demand for bi odegradabl e bags
can be established, it will be inpossible for resin
manuf acturers to reach the conpetitive price range.

b. The market for biodegradable bags is grow ng rmuch nore
qui ckly overseas than in the United States. Higher tipping fees
and restrictions on nondegradabl e and nonrecycl abl e packaging in
Europe are helping to drive the market demand. According to
Mojo of Galatech, Inc., nost of the Netherlands and Austria are
usi ng sonme type of nunicipal collection of food and yard waste,
and about half of all German househol ds are diverting
conpostables fromtheir waste streans.

c. In addition to price, bags nust neet certain operational
and functional criteria for use in the conposting arena. The
bags nmust be able to hold heavy food residuals and |iquid waste.
Restaurants often use a 64-gal or |arger container for
coll ection of food residuals. These containers can weigh up to
300 I b when full. Mst biodegradabl e bags on the market were
desi gned for 30- or 36-gal containers and to wthstand wei ghts
of 50 to 75 I b. These design criteria greatly limt their use
in the comercial market sector.

d. In addition, liquids alone can cause another problemwth
degradabl e bags. Sone bags produced with a cellulose lining
cannot hold liquids and nust rest on a dry surface to keep the
out er paper |ayer from weakening. Sone bags are porous and w ||
| eak after periods of time. This is why the user nust
understand the functional limtations of the biodegradabl e bag
bef ore purchase.

e. Sone bags are produced using recycled PET, hel ping not
only to reduce and reuse the plastic waste stream but also to
provi de a neans to degrade such plastics while also functioning
as an adequate collection and tenporary storage bag for conpost
materials. Wth greater research into the long termresults of
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such degradation, these degradable products will surely gain
strength and integrity in the consunmer’s market place.

14. Summary

a. Several commercially avail abl e bi odegradabl e bags are
conpostabl e (according to ASTM standard | aboratory testing) and
can be assessed for use in mlitary conposting prograns.
However, installations should exercise caution in selecting a
bi odegradabl e bag well suited for site specific requirenments
such as collection frequency, wet/dry materials, degradation

rate, and end product quality requirenents.”

b. Well planned conpost progranms and coll ection systens can
use bi odegradabl e bags for material collection and processing.
However, the long term environnmental inpacts of the use of
bi odegr adabl e bags have not yet been scientifically determ ned.
Continuing study will aimat determning the limtations of
pl asti c degradati on, assessing inpacts on conpost end quality,
and addressi ng environnmental concerns associated with long term
use. Consuners can anticipate inproved functionality and | ower
costs for biodegradable bags as the scientific and academ c
communities continue testing and researching this new generation
of plastics.

*Pr ospective buyers should contact the institutions listed in Appendix C for
the latest information on bag performance and availability.
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APPENDI X A
Contact List for Suppliers

Bi ocorp USA (starch-based bags)
2619 Manhattan Beach Bl vd
Redondo Beach, CA 90278

(888) 206-5658

(310) 643-1622 fax

i nf o@i ocor pusa. com

<htt p: // www. Bi ocor pUSA. coni >

Pet oskey Pl astics, Inc. (BioSolo, recycled pol yethyl ene)
4226 US 31 South

Pet oskey, M 49770

(616) 347-2602

(616) 347-2878 fax

Techni coat (conpost bags)

PO Box 277

75 Col e Avenue

W nni peg, Manit oba

R3C 2H5 Canada

(800) 528-3302

(204) 669-7823

(204) 668-5277 fax

i nfo@ echni coat.com
http://ww. t echni coat. conitechnobag. ht m
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APPENDI X C
| nformati on Sources

Degr adabl e Pol yners Counci

Society of the Plastics Industry

Suite 600

1801 K Street, NW

Washi ngt on, DC 20006- 1301

(202) 974-5200

(202) 293-0236 fax<http://ww. degradabl epol yners. org/ >

The Conposting Counci l

4424 Nont gonery Avenue

Suite 102

Bet hesda, MD 20814

(301) 913-2885

(301) 913-9146 fax

<ht t p: // Conpost i ngCounci | . org/ >

Institute for Local Self-Reliance
2425 18th Street, NW

Washi ngton, DC 20009-2096

(202) 232-4108

(202) 332-0463
<http://www.ilsr.org>

USEPA O fice of Solid Waste
<htt p://ww. epa. gov/ epaoswer/ osw i ndex. ht m >
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