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Abstract:

Montana state legislation indicates that municipal solid waste (MSW) should be managed by recycling
waste materials prior to choosing disposal in landfills or by-incineration. The place specific factors
which contribute to costs and benefits associated with recycling MSW reveal whether or not a
recycling system is viable in Montana.

A recycling system is comprised of a source area (consumers and waste generators) and an end-user
component which interact through economic market transactions for the purpose of producing products
to fulfill demand. Paper, glass, plastic, steel cans, and aluminum cans are common products of
manufacturing which are later recovered from municipal solid waste for recycling. Profiles of these
materials were developed to show their significance to municipal solid waste recycling in terms of
costs and benefits accrued by the source area, manufacturers, and the nation.

The combination of location, system infrastructure, demographic and political geography contribute to
the costs and benefits associated with a recycling system for MSW in Montana. The impact of each of
these characteristics upon a recycling system was determined through questionnaires, correlation
analyses of select study states, and by mapping components of a MSW recycling system in relation to
one another. Montana’s MSW recycling system was assessed, based on these studies, to determine the
viability of recycling select materials in Montana.

Montana has a strong collection and processing infrastructure for the materials of interest. Due to
clustering of a significant portion of the population, the costs associated with collection are not
uniquely high. Although, the isolation of Montana from neighboring areas of commerce reduces the
effectiveness of MSW recycling. State policies for recycling show an interest and provide reasonable
support for developing a more efficient MSW recycling system in Montana. The lack of local end-users
for most materials is the most significant obstacle which must be overcome. End-users are located far
from the state which increases transportation costs and reduce the manufacturing benefits which
Montana can claim. Because the MSW recycling system for Montana lacks a complete infrastructure
within the state, it is not an independent unit and therefore is not currently viable. Yet, the system is
functioning, developing, and has a reasonable chance of succeeding.

With support from individuals, private business, and public officials who direct their efforts towards
developing a more efficient system the goals of landfill diversion through recycling can be achieved.
Market development is the most effective means to support recycling. Public policy and finances
should be directed towards incentives for manufacturing of recovered materials. Individuals should
establish habits for purchasing high post-consumer content products.
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Indii./iduals with this dep,artmex:lf supplied numerous referéncés for repofts and opened

| - their files to my searches.. The MT DﬁQ also supplied extremely heipﬁll lists of contacts
iﬁ the state including individuals working with ﬁeadwaters Cooperative Reéircling, Keeﬁ
Montana Clean & Beautifill, Re_cyclé Now, and all County Sarﬁtarian;é. Phone interviews

were conducted to learn about recycling activities in Montana and local concerns’

associated with these activities. Each of those interviewed supplied ‘additional references. -

énd contacts.

County Sanitarians, along with pﬁvaté recyclﬁg professionalé helped to portray
' Mo;itana”s recyci‘ing system through their responseé tp a qﬁestionnaife develqpéd to
. gather county-level inférmation about current recycling_and' waste ﬁ&anage*nent prgctices.v
Appedi).( A has contact info&nation for many of ;che people with which I hé\'f!e spoken:

The Mbntana State Univérsity Extension Service, Solid Waste Progrém, also
" became an important resource for %:hjs thesis. Lara Dahdo, thé_Training Coordinator has
been Véry\ he}pﬁll in aﬁsﬁeﬁng questions, supplying contacts, revieWing my work, and .
inviting me to conferences pertaining to recycﬁng and Wasté management. The exten.'sion
servicg also mafn?éins’ a h'br.ary With'qn ample selection of waste rrianéggme’nt journals.
Many (')f the joumais a're‘nét available elséwhere .in Montana but éré invaluable éou'rbes of
current information fof the national wgSte management indﬁstry'. |

- Many 6f the Wasté managefﬁent professionals with whom I spoke referred me to a

number of the same journals for information. Several particularly informative journals

have been Waste Age, Resource Recycling, and Biocycle, which publishes t:h_e results of

annual surveys on waste management and recycling practices. Nuinerous other journals
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were accessed in prepération for_thjs thesis and each ~of those feferenced within this thesis
are inclﬁded in ~1.{eferences Cited. -

The private sector plays an important role in M&ltana’s recycling infrastructure
and public ofﬁcials are not always fully aware of the private sec;;cor activities. Interviews
with individpals from pﬁvate recycling organizations wére conducted via telephone and
through a second questionnaire designed specifically for private busmesées in an effort to
asserﬁble a complete picture. . In addi_tion, I have had the honor of working \;vith Jim
Hassler at Recycle Ti and Rick Meis at Treecycle, both locatéa ip Bozeman, Montana‘ |
have been able to gain a first I;and glimpse into the o-p‘erations, (;oncerhs, and struggles
éss,ociated with i)rocessing recovered materials and .retail récycled éaper éales by. working -
ﬁth these small businesses. | |

_Staté agencie's and recycling céor'ciiha;corEs'f;ér each of the states. chosen for speciﬁc
comparison t(% Moptana Wérg also contacted. 1\/:I_any étates fesponded With a variety of'
useful reports, dire;:t‘ories, and further confacts within their statgs._' The Ir;temet also
became aﬁ invaluable sou'rée': of ﬁfomation on individual sfafe acfivitjes.. Most states have
a web site for the appfopriatt_a state. department Wiiich handles wéste manégemént and
~ recycling issﬁes. In additi'on‘, the Enﬁro@ental Protection Agency (EPA) maintains an
extensive détabas_e on the Internet which providcs data profiles for each state. The EPA
- also publishes numerous rei)orts,' Eulletins, and pamphlgts discuésing natioﬁal recycling and
' bollution preverﬁiop strategieé and factéids, many of Wﬁch ére available for a ﬁominai
price. |

Another resource for information pertaining to recycling and industrial practicés
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has been industry assooiations and orgarﬁzations such as the American fofest and Paper :
: Associat‘ion, the Glass Packaging Institute, The American Plastics.lcouncil, -and the‘Steel
. Reoycling Institute. . | ’

. Geogr'aphio analyses .of ‘certain states, including Montana, requir_ed demographie
and economic data which was obtained from the -19_96 and 1995 Census of Pop. ulation and
Housing, _Many eharacteristios Were mapped for a \}isn_al analyses, s'uch‘as population |

density, while other characteristies were statistica]ly.assessed, such as unemployment
rates. In addltlon, the distribution of industries of interest were mapped using Arcveiw, a
Geographlc Informatlon Systems software program, w1th data obtalned through 1ndustry
associations, or Excite and GTE Yellow Pages accessed through _the Internet.

Utilizing all of these sources -demographio, and geographic characteristics of select
states (study states) mclud1ng Montana were compared along w1th the1r respeotlve - |
recychng achievements. The relatlonshlp of Montana as a source area, to end-users was

also assessed. Correlations between these characteristics were used to determine what, if

any, unique qualities affect Montana’s MSW recycling industry. From these analyses, a -

discussion of the conseqnences' of geography upon ,vi.ability‘of MSW recycling in Montana -

- were developed to test the hypothesis of this thesis.




UNDERSTANDING THE RECYCLING SYSTEM
Background

This thesis is conéefned with-the viability of recycling certain portions of municipal
solid waste, or MSW. Therefore, we must first understand what is meant by the terms
recycling, MSW. |

‘There are many deﬁnitiops for “rec;yc.ling”. Aﬁér reading many, itis a;pparent that
there is a consensus that recycling e_ncompasées many people at many stages of a process.
One'deﬁnition that seems to sum itallupina concise.ﬁamer is frof.n a report by the
Sdund Resource Management Group, Inc. titled The Econor;rﬁcs of Reéycling and .
Recycled Materials (1996, 3). It states: “Rec_ycling reférs to a series of activ%ies-that
diverts used materials frém wastle disposal and returﬁs therﬁ to producﬁve use”. The Final
State of Montana Solid Waste Marizigément Plén goes further to list these gctivities as"‘the?
_collection, storage, sorting, shrédding, sheariné; baling, and chipping of recyclable.material ‘
o the'proéessing of recyclables to prepare them for resale; the marketing of recovered
material for ‘u.se in the maﬁufactur:e of similar or different products; and the purchase of
pfoducts containing recycled material” (Montana Depal;tment'of Health'and'
Envirc;nmental éciences 1994, 62)_‘ These activities are achieved by generators 6f the .
material, waste managers, collection agencies, processing facilities, fransportatibn :
se;rvices, brékers, manufacturers, aﬁd ConSumers. .Fro‘m these definitions we can conclude

that recycling is a system, composed of a variety of components, an infrastructure, and a

2
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purpose. The purpose of the system'is_ to divert materials_a\ivay from waste disposal and
utilize the diverted resources to- produce another product. Figure.2 deniots the
components of a necycling system and the interaction between these eornponents.

Whereas rnaterials can be recovered prior to leaving a manufacturing facility, ‘mill
: broke’, oi can. be recovered as pre-consurne'r_ waste materials (ie. old paper s’iyles from
printers, called ‘Ide—inleed;, or 'retunied damaged g_oods), this thesis-is concerned with post-
consnm'er materials from municinal solid waste. Solid iwaste 1s defined _as “all solid and '
semi-solid Wastes, inolnding trash, garbage, yard waste, ashes, indnstrial waste, demo,lition
and 'oonstruc’i:ion waste, and household discards suCh as anpliances, furni"cure and
equipment” (Montana State University Extens1on 1991)

Mumclpal solid waste is the portion of sohd waste whleh “includes wastes such as
duiab_le goods, nondurable goods, containers and paekaging, 'food scraps, yard trimmings,
- and miscelianeous inorganic wastes from residential, c.:om.meroia'l> institutional, and
industrial sources ... MSW does not include wastes from other sonrces, such as
con'st_rdction and demolii:ion debris, auto.niobile bodies, municipal sludges, conqbustion ash,.
and industrial process wastes that might also be disposed in municipal waste landfills or
. incinerators” (United States Environmental Protection Agency 1996 4).

MSW is usually handled by local entities which must decide how to best manage
tne never ending supply of waste generated by it’s citizens. Recyc‘ling is just.one method
of municinal solid waste management. Others are composting, eneigy recovery,

incineration, landfilling, source reduction and reuse. According to the United States

Environmental Piot-ection Agency OEPA)_, the way to deal with the unlimited supply of
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