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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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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 arecycling 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 ofthese 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 ofthe 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.



WASTE MANAGEMENT CONCERNS

Introduction

In this study | attempted to determine where Montana stands in its progress
toward a healthy municipal solid waste (MSW) recycling industry. Montana'’s recycling
system operates within the constraints of the national industrial practices aimed toward
recycling but appears to operate under some unique conditions. The State faces similar
per capita accumulation of waste and adheres to the same landfill regulations as other
states in the nation. Montana similarly faces public resistance for new landfill and
incineration construction and struggles to cover the costs of disposal from a relatively
small per capita tax base. Yet, it has the lowest rate of recycling in the nation. The
objective of this thesis was to determine what unique conditions make municipal solid
waste recycling in Montana so difficult. The answer seems to lie with Geography, a
combination of the cultural environment, demographics, and location acting upon the
efficiency of recycling system operations.

The state of Montana is located along the northern border ofthe contiguous
United States with the Rocky Mountains forming the state’s western border. Montana has
the third lowest population density spread across a vast area of land, the fourth largest
land area of the United States. In fact, most people responded to my initial queries by
claiming that low density and long distances to manufacturers make recycling of MSW

infeasible in Montana. | wished to test these claims, along with others, by analyzing the
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state’s recycling system and comparing it to others in the nation to determine what unique
factors exist which contribute to the viability of recycling MSW in Montana.

Recycling of waste materials has been a function of industrial operations since the
beginning ofindustry. Beginning in the 1960's and flourishing in the 1970's, pollution
prevention became a national concern and recycling became one alternative to the constant
disposal o f potentially useful materials as waste. Industrial recycling took on a new
meaning with the introduction of pollution prevention strategies developed by federal
initiative. For the individual, recycling of household waste materials often took the form
of awell meaning fad, or a constant struggle to promote grassroots recycling. Community
leaders began to recognize local benefits of MSW recycling subsequent to facing the
impact of stringent landfill regulations in the 1980's. These regulations led to a stronger
community desire to recycle larger amounts of municipal solid waste to reduce costs
associated with constructing, maintaining, and closing landfill facilities.

Approaches to promoting and developing recycling have varied. Many have failed
while some have succeeded. The experience of pioneers in MSW recycling programs
offer some insights for developing a viable MSW recycling system, but the unique
characteristics of each place requires local analysis and design. From the perspective of a
Geographical Planner, | have studied the geographic, demographic, and economic
characteristics which contribute to the phenomenon of Montana’s recycling system. |
have then compared those characteristics to those of other states and studied others’
success at recycling so that | might gain a basis upon which to recommend an appropriate

course of action for the people of Montana to achieve a healthy or more efficient MSW



recycling industry.

Throughout this thesis, | intend to help the individual (or household generator) to
gain an understanding ofthe recycling industry. As aresult, those who wish to recycle
empty food or drink containers will be in a better position to support the future growth of
the recycling industry by being able to understand where an individual’s efforts will help
the most. This thesis will also contribute to the private business owners and government
officials who deal with issues ofwaste management every day by supplying them with
information about current activities in Montana. In addition, this thesis wall supply
comparative geographic analyses between Montana and several states with similar
demographic and geographic characteristics, most of which appear to have better success
at recycling. From these analyses we can all gain insight to help determine how to best
achieve a healthy or more efficient MSW recycling industry. We have the ability to direct
the future of Montana’s solid waste activities in the right direction, toward sustainable

MSW management practices which include recycling.

Methods and Sources

My hypothesis states that recycling of municipal solid waste is a viable activity in
Montana. Flence, the focus of this thesis is upon geographic, demographic, and political
factors which contribute to the viability of a recycling system, and specifically, the impact
of those factors in Montana

“Full cost accounting” is one way to more accurately assess the economic viability

of operating arecycling system within a specific locale (Blumberg and Gottlieb 1989, 213
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- 218; Tietenberg 1984, 553 - 562). This type of accounting analysis requires data,
specific to each location, on costs related to production, consumption, and collection.
Accurate data ofthis nature is currently unavailable due to proprietary rights, and
incomplete monitoring records because of a lack of standardized data collection methods.
Therefore, this study will look at primary components of the recycling system in the
United States, the interactions between components, and the impacts of place and relative
location of components on the viability of recycling. Borrowing from Webster’s definition
for ‘viable’, a viable recycling system is one which is a.) “capable ofworking, functioning,
or developing adequately”, b.) “capable of existence and development as an independent
unit”, and c.) “ha[s] areasonable chance of succeeding” (Merriam-Webster 1989).
Therefore, the primary concern of this thesis is to study the potential of Montana’s MSW
recycling system to sustain itself.

The balance of costs and benefits attributed to Montana due to recycling determine
the success and potential sustainability, or viability, ofthe system. One measure of
success for recycling on a state level is the percent of MSW diverted from the waste
stream for recycling. This amount is called the recycling rate. Most states have been
reporting their recycling rate since the early 1990's, although many are only estimates.
Due to the availability of records across time and each state, recycling rates were used
extensively as a standard of comparison (Figure 1).

| proceeded to collect information about the structure of a recycling system, the
current status, and the future outlook ofrecycling activities in Montana by contacting the

Montana State Department of Environmental Quality (MT DEQ) early on in the research.



Figure 1 :

MSW Recycling Rates Across
the United States, 1997

Source of Data: Glenn, Jim 1998, April
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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

‘%




Figure 2 : Interaction Between Recycling
System Components
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' solid waste is through a tég;hnique called “Integrated Solid Waste Ménagement”. They

" have de\}eloped a hierarchy of '.options, or alternative methods of waste disposal, in order

to most éffectiv‘ely meet the needs of local areas and the nation (Urﬁtgd Statés‘i

Environmental Protect.ion. Agenc'y .1 995, .xxvii)._ (Figure 3). The hierarchy pléces source

reduct.io'n as the altérnative thh the highest prioﬁty. Source reductiqn can include

metﬁods such as re-use, increased durability of produc‘és,' and pollution: control.” Thrc;ugh ‘

source red1_1_ction materials do not reach the wasté stream and therefore do 'ncit.ne_ed to be

incorﬁoraf_ed into the fest of the management decisions. Source rgduction averts the
_problems of disposal needs a_nd i)ollution abatement. It also increases the efficiency of

industry and the public sector b)} reducing disposal costs and ma’gerial- purghase's (Denton,

Keith D. 1994). Public education and business assistance 'towafds recog:nizihg and

: : \

avoiding Wéste are the best means to accqmplisﬁ this goal.

'The next chéice in the EPA hierarchy is re;:ycﬁng of waste matéxials. This EPA
category.inclﬁdes the compostiﬁg of yard and_food'wastes as well as remanufa_ctﬁriﬁg
procésses. Corﬁposting'is.-a signiﬁcantll_hethqd of Waste disposal practiced by the.states
-under study in this.fheéis. Yet, for the purpos'gs of thisthesis, _cpmposting activities are
treated as separate fr‘om re_cyciing when possible. | B

Tc; complete the hiéraféhy tﬂere are disposal me’.chodls sucﬁ as was;ce combustion
* and the traditional rr.le.thod éf landfilling.. These last optfoﬂs handle those materials thatl '
can not' be dealt..with by'-th'e previous manage'mer;t méthods. |

In this report I.am concerned with the ability of recycling to remove materials from

 the waste stream, after source reduction, for the purpose of utilizing those materials as
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Figure 3 : Heirarchy of Solid Waste
Management Options

Residential, Commercial, Institutional, and
Industrial Sources of MSW

Source Reduction

re-use, pollution control, product durability

n Recycling J- Composting J

( Incineration - Landfilling )

Source : United States Environmental Protection Agency
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resources for préduqtion while reducing the waste stream to relieve pressure on rlandﬁ‘lli‘ng
and incineration. The other options of an integrated wast’e'managemen.t system mentionéd
.above Will not be discussed in detail but will be méntionéd 'wh.ege relevant. They'c'anr'lot
be ignored becausg they are each inferc_:onnected. Choices reléfced. to the ﬁlét_hOd of
mapagement will effect the volume of ;natéﬁals handled by another metho'a.

Choices made by public managers and citizens concerning solid waste disposal can

be made due to economic, environmental, and psychological reasons. Recycling can ‘Z@

reduce energy consumption in the manufacturing process, reduce the consumption of

resources, reduce industrial pollutioh,' reduce the need for costly landfills and space to

build them, provide jobs and bring revenue into a local area. In addition, individuals often -

feel accomplishment by subpbrting recycling m their communities. There are also many
économic costs ‘assqciated with recycling such as. e’quipment for 'cpllection, proces;ing,
and manufacturing, labor, -and transportation costs.” The ability to balance réqycling j
benefits W%th costs has become an important image to ubhold for public 6rganizations,
pri\(éte business,,'arid‘ industry. Each feaéon for or .ag‘ainst recycling puist bg weighéd to
determine if recy'cl.ing is econdmicallylfeasible in a specific location. For more information
on psychological reasons which rr;otiv'ate- individUa‘ls'to recycling, see Schultz et al. 1995

: and Knapp 19§5. Psychological, ecoﬁomic and e'nvironfnental benefits and costs
associated with rgcyc;lihg are c.li_scussea ig detail By David H. Folz:,~ \1995, D. IKeith

~ Denton, 1'994,_ Judd Aléxérider, 1993, Frank Ackerman, 1997, Edg-ar O: Haie, 1994, énd .
Torﬁ Tietenberg, 1984. Thé factors‘ éoﬁtributing to costs aﬁd‘ benefits incurred by

community recycling programs-will be examined throughout thi§ text and those which can
. I\ e

Sz e
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“be applied directly to Montana will be determined based on the deﬁlbgrapmc and

geogféphic characteristics .of the state. - | |
So to reiterafe, recycling_ is!

° A portion of an overall solid x;véste management system

° An indusj:rial pro.cess which includés consumers, manufacturers, generators,i and
others in a continuous system

. Remanufacturing of uséﬁll products from waste materials that would otherwise go
toa landfill or be incinera‘_ced :

s  Ameansto greater'_ efficiencies in the fonﬁ of savings-iﬁ energy, disposal,
remediation, etc. ‘ _ -

Material Generation and Characteristics

- " The purpose of this section is to introduce the ’charac't'eristi.cs of materials under_ B
- discussion and to impart.some rec_:'ognition of the s_ighi'ﬁc.a‘mce’of the impacts of each
. material on MSW disposal in the U.S. Municipal solid waste includes many mateﬁ;ctls
which could. poténtially be recovered for recycling. As was discussed, MSW includes
post-consumer materials fr'om residential, commercial, insﬁtuﬁénal, and industrial
sources. |
‘According to the EPA, the total MSW generation for the US in i996 was 209,.%
million tor_ls; or, an average of 4.3 pounds per pérson pef day. ._Figure 4 shows tﬁe
Characterization of MSW inthe U.S. in rr;illion's of tons and as a percent of thé total tons.
- This thesis is largely concerned with select materials generated by residential and

commercial sources. Those materials are: papers, plastics, glass, aluminum, and steel
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Figure 4 : Generation of Municipal Solid Waste
in the United States -1996

O Paper

m Yard Waste
m Food Waste
O Plastics

m Metals

O Glass
sWood

0O Other

Paper Yard Food Plastics Metals Glass Wood Other
Waste  Waste

Material

Source : U.S. Environmental Protection Agency In Boucher, Marie 1998.
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cans. These are materials commonly collected by recycling programs around the country.

Other scrap metal and materials recovered for the purpose of composting are not

" an issue of this thesis.. Yet, yard waste and food waste contribute substantially, 23%, to

total MSW numbers with 28.0 and 21.9 million tons, respectively. The q-uant,ity of scfap’
metal excluded from the abo'v.e' materials is difficult to'deterxh'ine'-from the data available,

although it can be said that scrap metal recovery is a thriving sector of the industry.

In the following text, characteristics of each of the selected materials are discussed.

The material with the highest generation is discussed first, followed by those with

successively lower generation levels.

Paper_
We all generate paper from copy and writing papers to napkins.dnd toilet paper to
newspaper, boxes, and much more. By-far the material with the greatest generation rate is

paper. Paper materials totaled 79.8 million tons; or 39 % of'total U.S. MSW, in 1996

. (See Figure- 4). Records from 1992 show that the commercial sector genei'éted 57.9% of

paper, while the residential sector generated 42.1% (Franklin Associates, Ltd. 1994).

‘Generally a greater quantity of materials are recovered from commercial sources in the

U.S.

: Papérs a're one of the best p_lapes_ to asserf your t;uying powér. We buy a lot of
paper, and the post-consumer content Within paper varies dram‘atically. Paper -can be.
lrnade out of woqd, altémative ﬁbers,'lajnd pgst-con_sume? ﬁbers. If we want to recyqle

paper, to keep materials out of the landfills and save resources, then we must create a
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4

demand for paper with a high post-consumer content: Otherwise there will be no market -

' for recovered.paper materials and no economic iricentive. for recyc_liilg paper. .Figtire 5
shows that in 1996, only 40.8% of the paper generated was recovered from the waste

"stream. And, “at the height of it’s success recycled paper only had about 10% of the

priﬁting and writing paper marl_éet and even that had mostly virgin content” (Conservatree . -
1998). Unless post-consumer is specified then the label ‘recycled” can consist of m'aterial‘ :

collected from mill scrap or ‘de-inked’ printing pépers which have always been re-used for -

pulp and thus do not reduce MSW.

| Manufactﬁring qapacities for u_tﬂizing reéovéred papéfs have steadily iﬁcreased in
fhe_ U.S. and industry outlook is supporﬁve. As early as 1989, ’fhé American Forest aﬁd
Paper Assoc_iation (AFPA) instituted a go.al for reéovering_ and recycling 40% of the.papér
‘ generatéd in the U.S. B§ 1993, AFPA met the goal and established a new‘goal of 50% by

\ .
printing

- the year 2000. Cénsewat_ree, a pioneer in distﬁbuting recycled and chlorine-free
and v.vritin.g‘g papers, hgs worked to establish an infrastructure wher’_eby recycléd paper is
available for those wﬁo want it. For extremely informa'tive discussions on the history,
availability, market security, aﬁd q.u.al'ity‘of ‘1'ecyc'1ed papers see the Conservatree Website
(Conservatree 19.98).

. Papers recovered at the loéal' level are generally broken ‘ddwn into subcategories.
Ihe subcategories correlate to péper industry classification grades and dgtermine the
process by which_ tkllle materials will b_e_récycled and the price at Wthh reco_vgred materials
. will b‘é purchaséd by end-users. The subcategories that ar.e commonly collected in-

recycling programs are old corrugated cardboard, office paper, old magazines, mixed
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Figure 5 : Recovery of MSW for Recycling
in the United States -1996

Paper Plastics Steel Cans  Aluminum Glass
Can

Material

Source : U S. Environmental Protection Agency In Boucher, Marie 1998.
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paper, and newspaper These materials comprise the bulk of recovered papes sold te end—'
users as secondary ﬁbers” (Franklin Associates, Ltd 1994).

Paper manufacturing requires a high quality resource'ﬁber meaning that very little ™
. contamination of dirt, oil, other materials, .or other gfades of paper are aﬂowed.
Contamination cen cause damage and shutdowns therefese apparent centarﬁination ofa
.load lowers the price paid for recovered materials. Recevered paper which is not 'sorted .
| tofita par;cicul'ar subcategory,: or mixed paper, .cen be used for some remanufacturing
pfoc_es,ses. Itis coﬁsidered ‘ghe loWest‘ acceptable grade and fnust still be free'of
~ contaminants. The processing of baper generally entails 'so.rting and baling. The
recovered fiber is then transferred 0;1 a per ton basis, with 5 teﬁ being a standard 2000

pounds.

Plastic ’
As Figure 4 shows, MSW included 19.8 million tons of plastic, 9% of the total. In
1996, the recovery (recyclmg rate) reached 25. 5% (See F1gure 5).  Residential |
generatlon surpasses commerc1a1 Wlth over 609% of the total (Franklin Associates, Ltd
'1994)
The common plastic resins iﬁcl_udé : polyeth'ylene terephthalate (PET), high density
-polyethylene (HDPE), polystyrene (PS), polyvinyl ‘chioride (PVC), low density
polyethylene (LDPE),- and polypropylene (PP). The common household plastics collected
through recycling programs:are PET, such as seft drink containérs, and HDPE, such as

milk jugs, laundry detergent jugs, and a variety of other packaging.
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Plastic resins must be separated prior to remanufacturing. “Each resjn has a
unique gollegtibn of properties that determines how it is used”_ (Plastics Resource 1998).
The melting temperatures of resins vary tremendously: Contaminant resin \‘Nﬂl reduce the
efﬁci_ency of the reﬁaﬁufactuﬂng process by creating Burnt or nbn—@elted material and cdﬁ :
“produce non-standard ﬂuiditﬁr levels” (Plasticé Resourcé' 1998). |

The plastic industry has developed a classiﬂc;ation and marking system so that
products can be easily énd accurately sorted. I"ll‘he' 'Americén Plastics Couhc}i
acknowledges that PET is classiﬁed as #1 and I—]DPE is classiﬁed 'ag #2 resin. A
distinguishing rﬁark is usually loéatéd on the bottom of plastic corhlta_ingrs\‘consisting of the-
cla'ssiﬁcation‘numﬁer within é tria'nglei A variety of élastics ére often used to producé one
' product.and these have to separated. The marking _.is applied only to the material rﬁ’aking
up the majority of the product. ‘Removing lids and bop bottle rings is required during'the -
colleétion sfage of recycling for this reason.

'Plastic resins are oﬁen sorted-by prddﬁct and éolor as We'ﬁ. This is due to the fact
that contaminants sucil as édhesives, dyeé,' pigméms,‘ and others won’t come out of the
;ésip, requiring the Batch to b_g rerﬁanufactured into the same product each 'cfrclé. PET is
generally not sorted by.color wh'ergas HDPE is us:ually sortea by color for the highest
quality éonnnddijcy. o | |

| .A, séctof of plastics shéwing recent evidence of greaf expansion is in the
manufa'ctufé of plastic lumber. The process can utilize la'r’ge am<:>unts of mixed resins and

products without typical problems associated with package manufacturing. In addition,

plastic technology is constantly evolving and has the-potential to become a much larger
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player in the national recycling system.

2

Glass

© In 1996, glass contributed 11.2 million tons to MSW, 6% of the total generated.

The rate of recovery reached 28. 7% of that generated See Figures 4 & 5. In 1992 80% -

was 0enerated by the residential sector and 20. O% was from the commercxal sector .
(Franklin Associates, Ltd. 1994).

Recovered glass is usnally sold as cullet, or crush.ed, glass. Cullet can be recycled:

endlessly without losing it’s original “quality”. Processing to prepare the materials for sale -

to remanufacturing plants usually requires that the glass be sorted by color.” Spe_ciﬁcations
are stiingent because too much of any color otiier than intended is considered a
_contaminant in the process. The Glass i’ackaging Iilstitute rnaintains a database for cullet
; end—userskarounc.l the ceunt:y_anci tracks the ac'tiv'ities of bottle-manufacturers_.‘ Some

-- types of glass end-users, secondary markets, lc_an use a nlixec_i‘ colot cullet such as roaii

“base mixtures. In this.case the composition or color is not a contaminant as it is used'as a

filler rather than as an ingredient (ie. in the remanufacturing of glass containers).

Steel C'ang.. |

The quantity of 'st.eel cans -generate_d_‘in U.s. MSW is not broken out by the EPA
characterization report.’ The EP'A' reports a total tonnage' foi all metals of 16:1 million
tons. ’ | |

" This total includes post-consumer products and packaging, major appliances usually

referred to as ‘white goods’, and other ferrous and non-ferrous scrap metals. -
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The sub-categor.y‘of metals comprised of steel, or ferrous metals, accounted for
91% of the reqcovery of all metals' from sources in 1990, not just post-consumer sources ‘
.(Uni.ted States Department of the Interior 1993). 'Steel only accounted for 68% of the
value of these recovered metals. | |

Thls thesis is directed at steel cans, only a portlon of the metals category Cans are
made up of steel with a tin coatmg so actually both steel and tin can be recovered Less -
and less tin is added as a coating so steel is the rnain material of interest. .Tin contributed'
iess than 1% to the total metals recovered as Well: as the value of those metals in ‘1990.

* The recovery rate for steel cans has been quite high. In 1996 steel cans were recycled at a

rate of, 58.2%, Figure 5, and rose to 60.7% by the end of 1997 (Franklin Associates, Ltd.

1994). -

There is an extensive infrastructure in place for the recovery-and recycling of steel.

In 1988, the Steel Recycling Tnstitute (SRI) developed a network of offices throughout the

- country to work on a local level “to ensure access to end markets for the steel cans_bein‘g
‘included in frecycling] programsf‘ (Crawford 1998, 44). Subsequently, ﬂ}ere'has been an
increase in recovery of steel cans with the greatest increases experienced between 1989
and 1993. The SRI has continued this work as well as tne promotion of other steel
recovery and.recycling education spanning all materials (Crawford 1998).
“Steel is intensively recycled because of the sheer size of rhe market, which makes
possible a vast scrap collection ‘and processing industry, and at the same time makes non-
r'eco'v.ery fer too Burdensome to the economy and the. envirdnrnent” (United States

Department of the Interior 1993, v). Also, “with processing improvements, mills and .
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fougdries now have less internal scrap. The industry is actively seekiﬁg'to augment
sﬁbﬁlies by recycling steel cans ...” (Arran(iale 1991, 42).. Steel can be préceséed time an.d
again W_ithoﬁt losirllg thg character of the material. It ié markete;i based on gross to’ns,.:or

2,240 pounds (Franklin Associates Ltd. 1994).

Aluminum

One of the non-ferrous me'tal(s iricludqd in t_ﬁe EPA total of metals is ;alurninum.
Alqnﬁnurn caﬂs have.: the llowe:st generation rate of all the materials under study. The
reco'\.rery of aluminum frém any sourcein the U.S., ('n'ot- jpst post-consumer), 1s just 4% cﬂ‘ A
all of the metals recovefred. This material also accounts for 11% of the total value, second
only to steel which jls recovered in vast amounts (United Statés Department of the Interior

I

1993). Ir'1., 1992, 79.9% of alumigﬁm can generation was aﬁribufed to the residential .
sector while 26. 1% W:as generated m the commercial sector (frgnklin Aésocjates, ‘Ltd.).‘ .

The recovery rate for-‘al'urninum cans exceeds all‘other recyclable materials 'exceipt
steel cans at 52 % of cans generated. (See Figure 5). Again, tﬁe alunﬁﬁum industry has.
beeq very involved in plromoting-the recycling of aluminum aﬁd developing dﬁ
ir_lfrastx;ucture to -suppoﬁ this s'y_'stem..

"~ Aluminum is a ‘precious cbmmodity’ and the iﬁfrastructuré for aluminum scrap
recovery.a'nd recycliﬁg he.Ls been in place since the late 1940's. But, only since thé mid-
1970's has the aluminum beverage can been a component of the aluminuﬁ scrap sui_)ply_ to
- end-users (Unifed States Department of the Intério‘r 1993_): The aluminum industry has

been especially involved in recovery programs for the aluminum beverage can (Arrandale
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1991). By 1993, “The major component [approxiniately 55%] of processed old scrap
| [was] alutn'inum beverage can scrap” (United States ﬁepanment of the Interior 1993, 3). -
Recycled eluminum can be substituted directly in place of virgin materials with

minor preparation and the high value of the resource lends to high recovery rates.

Consequently “recycled-content for new aluminum containers has increased steadily from

47 percent in 1992 to 51.6 percent in 1996” (Boucher 1998, 28).

The National Environment

Basic Economic Ptinciples Influencing
- the Recycling System

Components of the recycling system interact through a dynamic economic system,

driven by capitalism. The system revolves primarily arourid market transactions between

consumers and manufacturers, and secondarily around transactions between manufacturers

and suppliers. Manufacturers are the pivot.point between supply and demand, playing the
tole of supptter (of products) and consumer (of_‘ resources). The pn'nciples cf supply and
demand explain the relatienship'lbetween price level and quéntity supplied. |

Traditionally economlc pnn01ples such as supply and demand, explain the
relationship between price level as & response to consumer demand for a product and -
manufactunng response in quantity supplied. Demand for a product is what dn’tzes
manufacturmo A product would not be produced if Do one was willing to buy it, for at
least the cost of producmg it. The market is a means of allocatlno scarce resources.

Scarcity of supply increases the willingness to purchase a certain quantity at a price, and

/
/
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the price ad'justs' to meet the need. -Scarcity of demand also increases the price for a
product, by increasing the per unit cost of ,i)roduciﬂg the pro_duct. Competition forces the
individual manufacturers to respond to chan;ges in consumer demand or a competitor will
] capture 'more of the market'share (Tieteriberg 1984, 553 - 559; Hyman 1994, 20 - 127).
The market price for resources used in the nianufacturing process; virgin or .
recovered are affected by the ongoing adjustments to supply and demand- on the
consumer 51de The manufacturer creates demand for resources and the supplier adJusts
the quantity provrded. Recovered MSW materials compete with virgin material prices in
_ther_narket. When the resources are abundant, 'the price paid to obtain them will he lower
" than at times of scarce supply. Manufacturers, or'eiid-users, will purchase supplies at the - '
lowest cost while maintaining the quality required. |
- ‘What this implies is that in »order to maintairi satisfactory market prices i‘or |
. _recovered materials, there must be adequate demand t_o utilize both virgin and recovered
: materials When recovered materials are introduced to a virgin material market either the
~ price goes dowr or the supply of virgin matenals must be reduced One goal of recycling
| 1e.to reduce natural resource consumption. Unforturl_ately?. consumers have not always
chanige'd their huying pret‘erences as fast as recovered material s‘uppliers' have come on-line .'
in the U S. The consequence is that some products produced with post—consumer

recycled matenals are not in demand and therefore not produced, oﬁen leaving recovered

_material suppliers with no demand or 1nﬂuence towards setting market prices:
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‘A History of Public Irrvolr/ement

Public'policy has also\irl'ﬂu-enced the accorﬂplishments ofthe US. recycling
system‘ Policies directeri at recycling speoiﬁcelrsf and those indirectly assoeiated with
recycling contribute both posrtive and negative impacts upon the system.

Historically, recycling too‘k place_ﬁatura_lly as demahded by t}re scatcity of
resources. One example is the reCyc:ling of rags to make paper. Irr the 1840's the process
for produeing paper from wood was deverooed end rag recycling diminished’. Demand for
metal drove alumjnimr and steel recycli~ng in the vsrar years. Inore_ased reeycring of
industriel end mimicipél wastes took place in the 1960's, but for- the first time V\ras driven
oy social pressure as a response /to Wide-scale pollution and health issues.

The national poht1ca1 environment began to focus on the r)roblems associated with
solid-waste. The Solid Waste Dlsposal Act of 1965 was the first legrslatlon to focus on
the development of solid waste drspos_arl programs by oﬁerrng technical and financial
assistarlce to states and local entrties (Ackerman 1997). In‘197‘0, recycling was ineluded
with wasfe—to-energy as.a broader focus for waste management ‘versus oispose}l. The
Erlvirorrmental Protection Agency (EPA) which was formed in the‘ early 1§70's worked to
promote waste management. These acts. were completely revised in 1976 to ‘form the .-
Resource Conservation and Recor/ery Act. The Act states t}rat ‘fCongress ﬁnds...‘ the
problems of waste disposa\ll..have become a matter national in scope and in concern and
rrecessitare Federal acfrron.j 7 (Oﬁ"lee of the Law Revisior_r Council 1995; 798). “The

Resource Conservation andRecovery Act of 1976 (RCRA) protects the quality of
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gfoundwater, surface water, land, ‘ar'ld air from contamination By solid_ Wasfe” (New -
Mexico ﬁnvirom’nent De;partmgnt 1997', 8). Through this Act, national environmental
standards for landfills, inclgding protection for all of the above, we;'e developed and EPA
was given authority to regulate and enforce landfill policie's_.: dne -aiter’native t‘o enduring
the costs aséoc;iated with landfill upgrad.es anc.i' closures .Was‘to reduce dependence on
.landﬁlls by -increasin‘g the amount of M-SW recycled: |
Récyélipg in'the 1980's was 1arge1y. led by grellssroots efforts 'alo_ng.with some state
and locél governmenfs. Nationally, programs .were able to expand the variety of materiéls
targeted for recycling and the “ﬁrét facilities dgsignéd'to i)rqceés mixed recyclables” were “
est_abliéh_ed (Ackerman 1997, 17). N
£[n 1984 fﬁe Hazardoﬁs.aﬁd Solid Wasfe Amendments (HSWA) strengthened the
‘portion. of RCRA which protects 'gr<'>undwater. In 1988, the': EPA-broduced the RCRA
Su_btitle D Lan;lﬂll- Réguleitioné which wpuld change the outlook of exiéﬁng Wasté
management practices.' "‘"‘l‘lhe feder’al gov,ernrﬁent sets minimum national standards
appliqable to municipal solid waste disposal, buf state, fﬁbal, and local govern.ments are
‘re.sponsible for actually implemen’ging and enforcing waste proérams” (New Mexibo
“Envi_ronmerit Department 1997, 9). | The issue of requirements on tribal waste brogfams :
has been, revieWéd By a Fedgra}‘ Court "and is yet undetermined whether EPA can enforce
Subtitle D through tribal entiti'es. ' Subﬁtle'D regulations hada dramatic impact on landfill
costs. Closures .of lanidfills which do not have ﬁollﬁtidn prex}ehtion and 'moﬁitoring
' equipment is verfy_costly as is siting and con_strpctiﬁg a n_éw landfill to regulation

specifications. Many landfills, or dumps, were closed following the issuance of Subtitle D '
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) creating a landfill shortage;' or ‘crisis’. -In many areas of the nation the shortage did not
amount to a crisis, but it did raise awargness ‘tow_érds issues of wgste management Versus
landfilling all .w'aste for the future.

In 1993, Presidept Clinton issued a series of Executive Orders requiring federal
agencies to develop environmental prog_réms and meet cer’t;ain purchasé and prevention
needs. ‘Executive Order 128'7 3 Féderal Acquisition., Recycling and Waste Prevention |
listed five m@thodé in which agencies should promote recyélying‘ of waste materials (Office
of Federal Register 1994). To “incree;se thev acqﬁisi’gion and use éf eﬁvir‘onmenthﬂy
.prefe_rable products and services”Awas one of the methods'(The Presid‘ent. 1994, 662).

| This ordef was dirécted at increasing demand for fécycled products SO ’_cha't increased
MSW recovery would support end-user capacities. - Agencies were di‘rected t.o ﬁse
Cqmprehensive Procurerﬁent GuAideljnes' pﬁblished by. the EPA. Minimum requirements
and consequ;enées for not meeting go*éls were not me;ﬁtioned ‘(PRO—Acf 1994). |
Govérnrﬁental purchases inchiding very littlé post-consumer content have not yet achieyed
the‘in_tendea reéulf. ‘

Government policies towards virgin ma;cer'ial o\r energy subsidies aiso. impact the
economic system of recycling, allowing the competitive edge to be shifted. Frank
Ackerman argues quite persuaéivély that subsidies for yirgih mateﬁal prices “ére not
important barriers té recy;qlihg” (Ackerman 1997, 25). Ehergy subsidies, on the othef
hand caﬁ 'adversely affect recycling' achie.veme‘:nts... Reclyfclmg produces huge energy -

savings during the manufacture of some materials, such as aluminum. Removing this

competitive edge is a significant loss for recycling.
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Legislation at sfa’_ce and local levels also have an impacf onv fhe c;perations of thé )
" recycling 'ir_1d1istry. Local initiatives such as bottle bills, product taxes, landﬁﬂ bans; public
program grants, ;cmd manufacturing tax breaks alter the economié balaﬂcg: of operatiéns. |
Legislation varies a 'gfeat deal from place to place. The effects of these local policies will .

be discussed in more detail through assessment of the actions of individual states.

. Géégaphc —inﬂuences-'tjpon Compo'ngénté

' ’érder to 'd)etermine’if Montana has a ;ziablé recycling system, I will consider
select characteristics of existing compoﬁenté and the location of the source of materials,
end-users, and consumer populatiéns. The interrelationships between these componénts
and._thg effects of "f(,elative location will also be analyzed. Through these .r:nethod_,s it can be
determined what part Montaﬁa playé in the national systeni and which obstacles .must be
.ove.rcome by the state.

Factors which effect the viability of recycling stem from the lo'c.ation of ’thésourée-
of rrlx"aterials (gener_ati’or; 'co.mmuni’tyl) and their destination (énd—usér). (Throughout the.
remaining text of this thesis; ;:onéu;ners are tfeated as the samé entity as generators aﬁd_
both will be referred to as the source area). Demographic, social, ana political |
characteristics of the éourée area influence viability of recycling in a locale. End-user
locatiors relative to the source area, as well aé the capacity of end-users fér recovered -
materials also contribute to the viab,ility”of MSW rei;ycling. :
| While thefe are .several r{lodes of ;craﬁsportation which could be ﬁsed‘to ship

,recové;ed MSW materials, materials are generally shipped via truck. Unpredictable
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‘ scﬁedules are the most frequently stated feasqp__zfgainst shipping by train. Processors -
canno.t count on catchiﬁg the best pﬁc;e'wheﬁiigéding their materials onto a train that inay
or may not be full enough to leave the,é’ctation. The specifics of traﬁspd:tation costs

- associafed with infrastructure, material §)1)ecit;1c;ations, and individual éhipping c:ompany

: ; </
rates are generally equal among all states and will not be discussed in detail: The most

. Iy

important consideration of transportation for this thesis is the effect of distance on the -
(l)ve'rall transportatibn costs associated with marketing materials and how this contributes
- to the viability o.f .reclyc;ling ina particul'a.r locale. The section titled “End-user |
Characteristics and Locgtion Re,lati\'/e to So.urcq Areas” el:ssesses the effect of distance on
transpértaﬁon costs in more defail.

‘The source population size and diétribution, the social acceptance of recycling
(both by individualé and the govemment), and legislative act'ions. determine .operatin.g costs

of collection p.rograms-. The population size influences the overall quantity of MSW-

generated, the available tax base from which to procure funds, and the human resources

available for public programs. Larger populations operating MSW recycling programs are -

"able ’;o'a_chieve some eqonomies of scale \:x}hich smaller populations éanndt claim.
Generally, economies of scale refer to the phenémenon of lower per u.nit costs as a result
of é larger scale of operation (Hyman 1994). A wave of regional cooperative programs:

- have surfaced in‘the recent past as.one method of gaining ecoﬁomies of scale in rurall
areas. Some have been sucdéssﬁﬂ, while others héve. simply generated sppply while
ignoring demand (William M. Park,- 1997 and Sara L. Bixby, 1993 provide further .

discussion of regional recycling). . _ N
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Social acceptance of recycling influenices the level of participation in MSW

recycling programs and thus the recovery ievel and the consistency of supply, both in

quantity and quality. Each of'these conditions effects the ability for processors to contract - .

for stable market pﬁces. Consistent high volumes of materials afe rewaraed by sincere
interest and negotiable iong—term contracts with fixed purch’ase prices. Otherwise,
suppliers are dependent upon ‘sppt’ mérke’; prices,' Which change daily if not .by .the hour.
Local 1égisléitive policies can have a wide \;arigty Qf eﬂ'écts, eithe_r diréct-ly ‘or
indirectly, ﬁpon recycling program costs and sustainability. 'Local benefits ﬁcm recycliﬁg
can also help to ba'lan_cé operating costs in tfxe long run. But it is diﬂicult for téwns or
coﬁgties to grasp all of the 1t),'eneﬁts. Many béneﬁts are seen in the manufacturing phase of
récycling and impact individuals on a ﬁatiohal scale.
. End-user locations relative to a'source area also influence tﬁe costs qnci ﬁa_biiity
of MSW recycling in a locale. Regional market bﬁce variations ar'ld.'the cost of
. tfanspo'rtation td those markets cdntribute.to the marginal profit or loss fo:r a rec-:ycling
program. The availability of end-user markets also eﬁ;ect recyclin;g _coSts:.' The amount of
material that an end-user can ac‘ceﬁt is dependent o'n the; capacity of the technology in-
. place and- the demand for a ﬁ.n.al prdduct. Industry locations- are often déveloped in relation
to the source of maj:eriéls, usually virgin, energy supplies, or the loca;cion of éonsumer |
populations. | These locations do not c;)rrelate to the lécatiqn of all of the available
municipal solid waste for iﬁany areas in the U.S.

The interaction between the source area and the end-users produce the MSW-

. recycling system. This process is based on the infrastructure in place for collection and for,
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remanufacturing of recovefed MSW'materialls. Itis gengralb.f accomplished by the..
marketing transac'ti_oﬁ' which exchangeé market pric'es for a raw material. Variations of
end-user capaéities and recovery infrastructure are ;eﬂected through a regional variation
of market prices. Therefore,' the physical location of a source area mzithin the United
States can also effect the ﬁability of e; particulaf locéle b'y.inﬂue‘nciﬁg the gross profit
received by marketing rgcovered materials. | |

The following .sec':tio'ns will assess source area and end-user -characteristi'cs for
Montana. Furthermore, details about the national infrastructure for r_écyéling certain
: materiéls, and a cpmpa'rative study between select states will providé a measurement of the

viability of Montana’s MSW recycling syétem.
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EXISTING MSW ACTiVITIE_S IN MONTANA
TIntroduction to Questignﬁaires :

. Two questionnaires were developed to obfain current information about
Monténa'.’s MSW recycling. The County Municipal Solid Waste Stream / Recycling
Questibnnairé gathered primary data ﬁom county‘spurces. If addres'sed issues of solid
waste management aﬁd recyc_:ling specifically. A cépy of the questionnaire was sent to
each of fifty-four County Sanifcérianﬁ. Contacts in the recycling arena for J efferso‘n'and-
Yellowstone coimties were sent questionnaires as reéomiﬁencied By'knowlledg,eable
‘parties. Thus, all fifty-six .(56) counties in Montana were sent questionnaires. The County
Muni;:ipal Solid Wéste Stream) Recycling Qﬁeétionnaire can be found in Appendix B.
Those contacted were asked to return the questionnaire in approximately a month:.
A self—éddressed stampéd' énvelope was sent with eéch quéétiohflaire. -i*."-ollow_-.up: of all
counties with no response by‘. the déadline was éonducted by e-mail, when available, and ‘_
with additional questiohnaires by mail. Many questionnaires were returned parﬁally
answerec} or wi‘pﬁout b’einé' filled out, but usually. with the names_of additional contacts' .
v;(ith knowlédge about the county solid waste issueé, These contacts-were élso sent
questionnaiirés. | | | |

A second questionnaire was developed in an effort to reach some areas of the state

N

which were lacking complete data at the close of the first questionnaire. Logistical and

. proprietary factors affect the ability for county officials to gather detailed quantitative data
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about recycling activities. With these constraints bétfer idejntiﬁed by the first
questionnaire, a new questionnaife was developéd to fill the data gaps. The new
" questionnaire was &il;ected towards private recycling orgarﬁzatioﬁs. The Municipal Solid
Waste Stream Recycling Questionnaire For Private Business (i\/ISW‘ RQ PB) requested
informati‘on pertaining to the organizgtiims’ .hist'ory and current gctivities. ‘The services .
provided by these Qr-g'anizati’on's.do not chform to county boqndaries, therefore county
level data WaS'th requested. In addition, the questions were ;develop‘ed w1th a conscious
. _ T '
effort to avoid feqﬁesting information Which.'would reveal sensitive or proprietary data.
The MSW RQ PB is in Appendix C.

A questionnaire was sent to each pertinent business in the counties for which gaps

existed in data from the first questionnaire.. Gaps were defined as those counties for which -

1o data‘ had'been returned. Often thg, gaps were associated with rural counties due to the
lack of éoﬁﬁty structure for solid waste management.' Countiés v&'/ithllarge ur_bax’ll
populations were also-:ta'rgeted due.to the corﬂplexity ;)f soﬁd waste rﬁanagement'
: strﬁcture, rather than lack of any data. In thgs’e counties, several recycﬁng 'pro.vid'erS'were
' c_ontact‘ed in an at‘;empt to geta cqmprehensive pibture for the area.
‘By researching the Environmental Protection Agency (EPA) on-line, I was able to
| use the postal zip cqcie of comm.unjties locafed in areas of the statc; which would be sent-
fhe MSWRQ Pﬁ to search for éddressés of .center-s which recycle-c;)mmpn materials.in
MSW. These pﬁvatg cén:cqys wére each sent a copyﬁ of thé'questionpair_e for private -
businesses. A self-addressed staml;ed_ envélope wés included and the contact was asked

to reply within two.weeks. Several contacts were also selected from those attending the
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1998 Montana Solid Wéste Training Conférence. Ih alll, the MSW RQPB wa:s sent to- .
thirty-five private companies, one city and five county solid Wwaste facilities. .A fdﬂow—up: '
co.py was sent, at the end of two weeks, to those from which there was ﬁo respbnse.

in somé instances, data reborted by several respondents from thé same county was
averaged in order o acc'omm.od‘ate the summariz;tion of data. This method was uséd only
when suxrﬁnarizing, the C MSW RQ. |

* Census data for county 'pof)ul;ettions 1n 1990 were use& to provide a total of the

populaﬁon represer;’c.ed by. ques%:ion‘naire re-sponses. For practical u’se‘ of the QUestionnaire |
- respohses, p'opulations fop counties which yiélded no useable data were removed from the
total. | | |

A commonly used Iﬁeasuré of MSW generatidn in a particular place is the po;lnds _
of MSW génerated per pefson per day. In §rder to promote comparison bet’ween
 Montana and other places, data pertaining to ;che amount of MSW generated in tons per
.yéar was first converted to pounds per day. Thié amount was then used in conjunction
with l99§ population da;‘,a to calculate the pounds per person .per day of MSW genefation |
for éach couﬁty. | |

In _order to calculate .an accu'ra.te avefage for MSW generat_ion across Montana,
statistical analyses of coﬁnty aata was pedoﬁned using.a five-numiber summary.technique.
This techniqpe requires. that quantitative data be arranged in an array from low to high
numbgrs. Five values associated with position Withiﬁ the data are then determined. The
minimum ;/alue, first quarﬁle or Q1 (25% of observations fall at of below this value),

“median, th_ird 'quartile or Q3 (75% of observations fall at or below this value), and
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maximum value present a surrimary of the data set. Outli_efs of the data set were defined
as any value 1.5 X the interépartile range (Q3 - Ql').. Oﬁtliers We're feinoved from the data
set prior to célculatiﬁg the a\}eragé per capita MSW generated in Monténa (N e1;¢r,
Wasserman, and Whitmore 1§93).' k | |

In ad‘dition to mathematical and statistical summaiﬁzaﬁdn_ of responses, some data,
.v.vere depicted geographically utﬂizing mapping techniques avaiiable by Environmental

Systems Research Institute (ESRI) ArcVeiw,

The Couﬁty Municipal Solid Waste Stream / Recycling Questibnnaire

. |
C MSW RO Respoﬁse |
- Of the fifty-six couﬁtig_s contacted, thirty-two counties returned queétionnaires..
Figure 6 geographically depicts all counties w}ﬁch r'eturnéd questionnaires for tlns portion :
. of the study. There was a 57.1% response rate o.n-a county basis. | .
However, useable data was obtained from only 27 counties, or 48.2% of those
contacted. Three questionnaires (Liberty, Galﬂelld,.and\Trle_‘asure counties) were ‘returned
stating simply that'no. information was available for that courllt..y. Two more éountie;s,
Yellowétone and Sweet Grass, yielcied no information 'beqal.ls'e a}l solid waste manag,emenf'
-activities"iln these areas are privately controlled. Five others were returﬁed partially
-com'pleted: but generally with qudlitati{/e responses only. This éxp,léins thg: lack of so%ne
quantitative 'data, including solid wéste generation rates,.for Flathead, Mus.selshell, Teton, -
Carbon, and Glacier, although these cdunties did contribute éuBstantially with information

relevant to trends across Montana. Twenty-two questionnaires were returned complete
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Montana

Counties With Response

GALLATIN W ith Data

DAWSON Without Data

Figure 6 :

County Municipal Solid Waste Stream /
Recycling Questionnaire Responses
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. with answers to most questions.. Responses for Choteau, Cascade; Valley, and Missoula

were comoiled from data retutned" by two or more respondents for each couity.

As the figure illustrates, respons'es were not returned for a number of counties in
.ceritratl Montana. Sotne counties in the west-central portion of the state as vszell as the
northeast, eoutheast, and far northwest corners are also laeking tepresentation. Useable
data was compiled from 64.6% of the population .of Montana,- based on 1995 census -

estimetes. |

Responses were repres\entative of both the urban and rural population‘s‘. Twenty-
three pereent of c'otmties in Montena have a higher percent of urban 'dwe.llers,_ while C
MSW RQ data was obtained from counties thh a greater urban population 18.5% of the
time. This leaves Si 5 % ot‘ the resoonse counties v'vith. a greater rural poputation, a‘olose
reflection of the entire state. . |

. Summagy_' of C MSW RQ Results_ . .
by Question Number. N

Municipal Solid Waste (MSW)

Question 1 : What is the totat weight (tons) of municipal solid waste (MSW), or
garbage, getlerated in your county? | |

F tgure 7 shows the reported amount of MSW generated per county, and the
‘resulting per cap1ta oeneratlon by county Per caplta generation is more readily
comparable than total tons of MSW. The pounds (Ibs)/ person /day of MSW oenerated in -

' each county was calculated by the method discussed above. Calculatlons yielded county
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1.22

50 0 50 100 Miles
MSW Generation
Tons per Year

No Response Montana
J 1- 14998

14999 - 30000
30001 - 82234
82235 - 190826

3% Pounds per
Person per Day

Figure 7:
MSW Generation Levels Across Montana

Source : The County Municipal Solid Waste / Recycling Questionnaire, 1998
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figures ranging from approximately 1 - 140 lbs/person/day. Fbur’feen of the twenty |
_responses were 5 Ibs/person/day.or less. Five réﬁged fr'o'm.6 - 9 and one was 140
| lbs/person/day. Based on. th_e‘reported figures the average pounds/peréon/day for

" Montaria as a wholé is 11.62. But, the county figure -resﬁlting in 140 lbs'./person/day was
deemed an outlier as defined gbqve. Th_erefore, I removed this ﬁgure from tﬁg calculation
which resulted in an average of 4.86 po_uhds generated per pérson per day across

Montana.

Question 2 : In your opinion, Wh‘at percentage of the total weight of the solid
waste stream generated within y.,ou.r county would fall into eacﬁ of [several material.'
categoriéé providedj? |

| A total of fourteen courities responded with their_olwn estimates. S‘e\.Ier‘al more
referred to the nationai average, presumably those. pr‘esented. by 1-:he EPA. The following'
results are based on the supplied qu.antitative data: Figure 8. | |

Paper, food scraps, yard trimmings, and construction debris/wood prove to make

“up the highest percentages of the MSW in Montana. The remaining categories contribute

less than 10% each to the total composition of MSW. These categories included, plasti?s,

glass, aluminum, ferrous metals, rubber/hide, textiles, and other materials.
. MSW Disposal Facilitfes

Question 3 : How many licensed solid waste facilities in your county have opened

or closed in 19977
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Figure 8 : Generation of Municipal Solid Waste
in Montana -1998

8%
O Papers

m Yard Waste
m Food Scrap
O Plastics

m Fe Metals
m Aluminum
O Glass

m C&D/Wood

6% 18% O Other

Source : The County Municipal Solid Waste Stream / Recycling Questionnaire
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Approximately 3/4 of respondents answered this‘question. The results show that

seven facilities were opened in 1997, three of which were in the same county. No facilities”

were closed during this year.

Qf_lestion 4 : What kind of municipal solid waste'.dis_posal _facilitiés are -lécated '
within your county? | | - |

The types of 'facili'tie.s reported include transfer stations, Class H & 10 laﬁdﬁlls
(both brivé.te & public), and coﬁtainer sites for collection and transfer, burn siteé, roll-off
sites, illegal dumps, a'nd’compost sites. Carbon and Chouteau c’o@ﬁes repoﬁed 'ghat no
disposal sites wére located within the-i% counties but pﬁvate c;ollec'.cior'x services were

availaBle.
Disposal Fees '

g' Zu'éstion 5: What is the average landfill gate fee (8 per ton )for disposal of a 19ad
of household municipal solid waste (MSW)? o "
) .The z;verage MSW ‘disposal fee was reported by tweﬁty—thfeé céunties. Most
-respons_eé were ﬁot' retuméd ‘in dollars per ton as requested because_ most residenté are
chérged ona pef household per ,ye;1r basi.s. Some respon}dents -supplie.d bothi_$/t'on and

$/household/year dispoéal fees. See Figures 9 & 10. AnsWers ranged from"$1'7'7 45 /ton

or $48 - 308/household/ year. Most household units were charged between $43 and $110

© per year, with an average of $79. Three rural areas _clai‘med costs of $180, $270, and $308

per year.
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Figure 9 :
MSW Landfill Fees Across Montana

Source : The County Municipal Solid Waste / Recycling Questionnaire, 1998
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50 100 Miles

Disposal Fees
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Figure 10 :

MSW Disposal Service Fees Across
Montana

Source : The County Municipal Solid Waste / Recycling Questionnaire, 1998



46 .
Question 6 : What is the average landfill gate fee (if different from above) for a

-~ load of : [several categories of recyclable materials provided]?

This question proved not to be very valuable except for tires. Eight counties

~ which responded charge a special fee for tires. The fee is charged per tire, per cubic yard 4

or per ton. The fees range from $1- $10 per tire and are sometimes based on the type of
tire, ie. car, truck, or tractor. The fees per ton range from $34 (shred) - $150 One
~county responded Wlth a$7.62/cu yd fee charged for tires.

Additional items which are charged a special disposal fee are white goods
(appliances) at $45 - $100/each. F errods Metals and Cardboard are disposed at $5.00/ cu
yd. in two counties.

Question 7 : ‘Is there a sdrcharge in addition to the tipping fee? If se please list the
sdrcharge for county MSW and for out—of-county surcharge. . |

Three counties responded with additional' charges for the disposal of materials |

from out of county. Another county charges extra for materials from out of their solid o

- waste district, and one county places a surcharge on materials from out of state. The-

charges are minimal in all accounts.

.Compost

'Question 8 : Are there any public’composting facilities in the county? If yes, please

do not include composting data in any.questions which refer to recycling,
Twelve counties responded affirmative to this question. An additional sixtéen

counties responded in the negative.
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Recovering Recyclable Materials _ _

Question 9a : Do you believe that recycling of household solid W'aste is feasible in
your county? | | |

Seven counties answered yes to thls-question while eighteen answered no. Two
addltional respondents stated that rec;ychn0 MSW was not feasible at this time, Another \
spec1ﬂed that within the city the answer would be yes, but no in rural areas. One
-respondent also commented that l"easibility was currently unknown since a project to

‘recycle household solid waste had just begun.

Question 9b._ 10 11 :.Materialrecovery facilities (MRF) Weredeﬁned, within the C
. MSW RQ, as “an established recycling facility which utilizes crushing,- bailing, shredding,
or other compaction equipment to prepare matenals for market Unstaﬁ“ed facrlities are -
not included.” Question 9b requested the number of MRFs, based on the above definition,
located w1th1n ¢ach county.

" :Twenty-seven l\/f_RF ;S‘ were reported in fifteen oounties. Many respondents also
supplied the names of companies 'Which operated the noted MRFs, as requeSted in
‘, Question 10. See Table. I for results.

For the purposes of this study, a recyclirig center was deﬁned within the C MSW

RQ as “an estabhshed location at WhICh household MSW' matenals can be brought by the
pubhc or pnvate hauler for the purpose of recycling those materials It can mclude both
staffed and unstaffed drop-off facilities as well as MRFs.” Question 11 requested the

number of recycling centers loeated within each county.
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Table 1: Material Recovery Facilities in Montana

By County
County Facility Name
Beaverhead Beaverhead Recycling Center
Big Horn City of Hardin

Blaine

Broadwater

New Horizons Unlimited

Name Not Reported

Cascade BFI - Great Falls Recyclery
Great Falls Convenience Center
Filipower Brothers
Pacific Steel & Recycling
Weissman & Sons

Dawson Border Steel and Recycling

Flathead Pacific Steel & Recycling
Evergreen
North Valley

Hill Havre Day Recycling Center
Pacific Steel and Recycling

Lake Folkshop, Inc.

Madison Madison County

Missoula BFI Waste Systems of ND, Inc.

Mussellshell

Sanders

Silver Bow

Valley

Pacific Hide & Fur
BFI

Mussellshell Transfer Site
Sander County Transfer Station
A S Metals

Pacific Hide and Fur

Rosin Brothers Recycling
Buttrey & IGA (cardboard)

Source : The County Municipal Solid Waste Stream / Recycling Questionnaire
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Sixty-five recycling centers were reported in twénty—bne counties. Table 2 lists the

number of centers fép.orted, by county, Figure 11 portrays them geographically.

: Question 12 : Is the rural poﬁulation of _Sfour ‘co‘unty specifically served by
recycling centers? In éfher words are 1;here recycling centers loca:ced outside the urban \
porﬁion of your céuni:y?_:Provide additional cor-nmenlts.‘

Fifteen counties answered that no rural facilities are available and tvéelve counties

answered yes to the question on available rural service. See Figure 11.

'Quesiig. 013 : How many curbside or “blue bag” recycling programs aré acti\{e in -
your county? - L

A.total of twenty-eight counties respongied té ‘cnpllestion 13 (Figuré 11)". TWenty— »
fhree of thgse reported O curbside services, and ;‘one county claimed N/A. Four other
counties, Cascade, Gallatin, Lewis & Clark, and i\/ﬁssoula, repoi'ted from 1 to 3 curbside

services operated withiin their county.

Quéstion’ 14 :,D'o ény groups (ie. Boy Séoyts) collect materials for réc;ycling? If
. -so,' which 'rhateri.als? o |
| "Twenty-eight couﬁties responded, but three were either q1.1esti.o_nable answers or
.Were reported as unknown. Nine counties dq not have any recyclable coAHection by
groups. S@xt-gen' counties responded that the_ir is -colllection by groups, twelve of which
. listed alpminuﬁ cans as the material collected. Other materi:als collected were mét‘;ils and

papers including: shredded office paper, newspaper, and unsorted paper. Several counties
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Table 2 : Number of Recycling Centers
in Montana, By County

Flathead 8 Pondera 0
Lake 2 Blaine 1
Sanders 5 Chouteau 0
Glacier 0 Hill 2
Missoula 2 Cascade *4
Mineral 0
Prairie 0
Valley
Gallatin 6+ Dawson I
Madison 6 Wibaux 1
Lewis & Clark 3
Broadwater 1 Rosebud 0
Silver Bow 3 Mussellshell 1
Beaverhead 4 Carbon 2
Big Horn 2
Stillwater 5

* Several responses were averaged.
Source : The County Municipal Solid Waste Stream / Recycling Questionnaire



Recycling Services
+ 1 Dot = Rural Availability
® 1 Dot = 1 Curbside Service

m 1 Dot = 1 Recycling Center

Note : Dots are located at random
within each county.

Figure 11 :

Recycling Centers, Rural, and Curbside
Services Across Montana

Source : The County Municipal Solid Waste / Recycling Questionnaire, 1998
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- also stated that the materials coliected were “limited”.

Questron 15 Wh1ch household waste materrals are collected by recychng centers
or proorams in your county, not 1nclud1ng the above groups’? (materrals list provrded)
"The. materials collected by established recychng centers and programs were listed
| by each of twenty—two courities. Materials collected in each county for recychng 1nclude
all of the common municipal solid waste The materrals collected within the most countres
. 1nclude aluminum (16), newspaper (15), and co'rrugated cardboard (14). Steel cans (9)
and clear glass (7) are collected by fewer counties, whﬂe brown glass, ‘green. glass PET

- clear HDPE white paper and phone books are each collected in only six respondent

counties. Yellow glass %), magazmes/gloss paper (5), paperboard (5), all other glass @),

all other materials not listed (4), and colored HDPE (1) are the least commonly collected

materials.

Quesnon 16 What percentage by werght of the total waste stream of the county.

is recycled? Each respondent was given the option of reportmg an actual or measured
value, or g1v1ng an estimate of the percentage recycled.

One county reported an actual percentage of 10%. Seventeen countres reported
estimates. See Figure 12 for a geographical deprctron of the results Nme countres '
reported an estlmated recycling rate between 5 and; 12%. Seven counties reported
estimates between 0.5 and 3% and one county reported an approxrmate 35% recychng

> rate. Two additional respondents stated that the recycling rate was unknown and two '

responses WEre Zero.
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Figure 12 :
MSW Recycling Rates Across Montana

Source : The County Municipal Solid Waste / Recycling Questionnaire, 1998
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Question 17 : Does the county license MRFs?
Twenty-seven counties in Montana which responded to the C MSW RQdonot ,

license MRFs and two counties do.

Question 18 : Does the county require MRFs to submit reports on the tons of
materials processed?
There are no couﬁty requirements for MRFs to report the tons of materials

“processed by their facilities according to respondents.

County Recycling Actions

Quegt{én 19 .: Has :your county established z;ny recycling goalg for‘the county?
Madison, Vaney, and Silverbéw counties have established ’re':c':y_cling 'goals té direct
- "the c’ounty 1.:o.we'1rd's' increased recycling of MSW ma_tterial's.' Seventeen other respoﬁdents-
answered.the'lt. their county did not have any rgCycling goals. Eight r'esp'on(‘ients sfated that
it was unknown. And, two additional counties clairned that this topic Waslbe;mg |

considered at the time of the questionnaire.

Question 20 : How much money hés your county budgeted for rebyciing m 1997
and 19987 | .

Twenty-three coun.‘;ies responded to this question (Téble 3). Sixteen of the
twgnty—thrée claimed $0 were budgeted specifically for recyclihg. The séven rémaining
counties ilad bugige:ts ranging from $1,000 to $64,680 in 1997, with four counties at”

$10_,OOO-_6r less. The range for 1998 was from $2,000 to $64,680, with an éverage of




Table 3 : Municipal Solid Waste Recycling
Budgets in Montana

Amount of Budget ($)

County 1997 1998

Lewis & Clark 64,680 64,680
Beaverhead 1,000 2,000
Gallatin 33.000 42.000
Flathead 30.000 40.000
Sanders N/R 7,800
Madison 10,000 10,000
Big Horn 3,000 3,000

N/R indicates Not Reported
Source : The County Municipal Solid Waste
Stream / Recycling Questionnaire
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$24,211. At least three counties increased their recych'ng budgets from 1997 to l998-.
Many counties commented that recycling does not specifically receive a portion of the

budget, but county prograrns do exist.

Question 21&22:Do any oroamzations in your county take advantage of grants
or subsidies to fund recyclmcr activities? Ifyes please hst the source and/or dollar amounts -
provided.

| Seven counties reported that organizations within their boundaries have received
- grants or subsidies for recycling dctivities (Table 45. ' Sev'enteen others reported no grants‘
_or subsidies in effect and two responded as “unknown”. 'S'ources for theses funds were
" received from the U.S.V Forest Service, WalMart, tlie EPA, the Mid-Continent Recycling
Association (MCRA)N, a Pal Grant, as vvell as a few unrep_orted sources. Many ot‘ the
grants went to the H_eadwatlers Recycling Cooperative, one went to the' city of Great Falls,
and one to the Beaverhead County Recycling Board. ' Assistance 'ra'nged from $555 to
$5'3,000._ | |

Question 23 & 24 : Are there established markets for secondary (recycled)

materials located withi_n_your county? If yes, please list the industry(ies) and type of post-
| consumer Waste utilized (ie. JTL Gravel Group/glass).” |

Twenty-three counties responded that there ‘vvere'no local markets-established in
their area. Three‘ responded affirmative to the question. ‘These included Flathead,
Casca‘de, and 'Missoula'.- Flathead did not specify vvhat type of industry offered a market

* for recovered materials. Missoula County is the home of Stone Container which'utilizes '
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Table 4 : Municipal Solid Waste Recycling
Grants & Subsidies in Montana

County Source of Financial Support Amount ($)
Blaine New Horizons N/R
Broadwater  Source notreported . N/R
Beaverhead Beaverhead Co. Recycling Board $2,0dd
Cascade Paf Grant (City of Great Falls - Glass) $6,000
Gallatin Forest Service $49,000

MCRA $3,500
ERA $53,000
(All for Headwaters Cooperative) $105,500
Madison Forest Service $7,700
WalMart $555
Silverbow Source Not Reported (for Headwaters) N/R

N/R indicates Not Reported
Source : The County Municipal Solid Waste / Recycling
Questionnaire
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recovered cardboard to pfoduce paperboard products. Cascade County is the home of .

United Materials which now takes recovered. glass to use as a road base. A comment was -

added to the Cascade responsé stating that United Material's. reaﬁy couldn’t be considered

“established” because it was too young,

- Question 25 & 26 : What percentage, by weight, of recycled materials processed in .

your county are expo;"te(‘i out of the county to market‘? Does that percentage include
materials collected from othef éounties? | : ¢

One cdﬁnty responded “unknown”, and many did not respond. Results from |
" twenty respondepts who did answer fanged from O to .100%. ‘Ten counties ship 100% of
their ;ecoveréd materiéls out of county. Two others.epliport‘97 & 99%. Two othérs
export zero%. The remaining six gounties export bet\#ee_n 0.5 and 15%, but at least three
Qf these résponses Wer;: questionable-due to inconéistencies in the answeré.

Three coﬁnties .fésponded affirmatively that materials cofmted did inclucie those

: -céllecfed'frém outside their county, while thirteen responded nege_ttively,féf a total of

sixteen responses.

Question 27 : Wihere do tﬁe exportéd materials go? (Speciﬁc or generally by
re'gioﬁ) - | x

Twenty-one r_espohses to this quesﬁo‘_n' ‘gave a .fair_ idea of where recovefed
materials go on their way to maricet._ Missoula, Biliings, and Havre were lthe three most
liste;d 'dgstinations. Other areas within Montana included Hélena, Butte, Great Falls;

Belgrade, Bozeman, Glendive, and Miles City. Exports travel to Salt Lake City, Utah,
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' Washmgton the West Coast overseas, Canada Plymouth, Utah Drcklnson North"
Dakota and Regina, Saskatchewan, according to the questronnalre responses One
response also stated simply “all over”. Figure 13 displays the flow of recovered MSW

materials by county.

Question 28 : What percentage, hy weight, of the entire 'ekports fall i_nto which
category? (Materials list provided) |
- For another characterization of materials, speciﬁcally rec.overed'materials; each
respondent assigned a percentage of the. total exports to each material category. This
charactenzatlon, as was that for all MSW, 1s based on total Werght rather than volume |
(Table 5). Responses from one county were not used due to the mabrhty to 1nterpret their
meaning. Data from another‘copnty were adjusted (multiplied by a factor) to bring them
- close to a total of 100%. |
| Aluminum, cardboard, and scrap metal were the majority of recovered materials
expo.rted.ou.t- of the state. Nine counties claimed to export aluminum, ranging from 0.5 to
- 100% .of their recovered material exports, .averaging 44.17%. Seven counties er'rport
cardboard from 3 - 60%, with an average of 31 43% Scrap metal exports were reported
by three counties and range from 15 to 83% with an average of 39. 3%
‘In addition, five counties export newspapers, .from 5. 20% of their total exports,
averaging 10.6%. Two. counties each export glass‘and steel cans. Steel cans have an
average of 5.25% exportsl and glass averaged 5.0%. One connty responded to each of the

HDPE - clear, magazine/junk mail, oﬁ‘ice paper, and other plastic catego'ries. The




Flow of Recovered
MSW Materials

Destination
City

Figure 13 :

Destination of MSW Materials Recovered
From Montana By County

Source of Data : The County Municipal Solid Waste Stream / Recycling Questionnaire, 1998



Table 5 : Recovered Material Exports in Montana, By Percentage of Total Weight

Recovered MSV, County With
_Materlal ________ - SaNders-----—-eeeeeeemm- Bjain e Beaverhead Cascade

Aluminum

HDPE clear

Office Paper
MagVJunk mail
Steel cans
PEt™
N |
ewspaper
Paper Board
Scrap Metal .
Other Plastic
Cardboard
Glass
Other .

Total % of weigh : iiiHIIOQil Iii 10(

* White Goods
** With exception to glass
*** Each response was multiplied by a factor of 1.7 for total near 100%

Source : The County Municipal Solid Waste Stream / Recycling Questionnaire

Response
Stillwater Madison  Wibaux Carhnn

10

Ip"
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IUU
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percentages of exports were listed as lO% for each mateﬁal, except ofﬁcé paper, which
was 20%.. No responses were talliéd for‘PET plastic. | |
o Four counties also listed materials in the “Other” ‘céxtegory.. These materials

included white goods (appliances) and tires. No percentage was given for the tires, while

white gbods were listed as being 20 or 100% of the total exports. Some counties may. ' -

have plaped white goods in the scrap metal category as well.

Question 29 : What percentage of the tons of recyclable material exports are
“shipped by each of the following modes of franéponation? (Several modes provided)
How are the materials shipped, by what mode of transportation? No recovered
1 . . .

material exports leave Montana via water. Nine counties use trucks with a direct rate (full

-rate). Three counties use trucks for 10',0% of their shipping. The remaining Six Werg: just

marked with an X, as were other categories for these counties. Four.counties marked the -

category for trucks using a back haul rate (discount rate for filling an empty truck on its

. : . . ,
return home) with 50%, 100%, and two Xs. One respondent noted that rail was used for
50%_of shipments. Four counties responded in the “Other” category. TWo wrote “all

truck” and two were “unknown”.

Question 30 : Please list two persons which ydu feel are the most knowledgeable .

about recycling in your-county (“Myself” is acceptable asone). How may I contact them?
~This qﬁestidn was-used in verifying and collecting data. The persons listed have
not approved the use of their name for contact purposes. Therefore I will not list these”

responses at this time.




" CMSWRQO D'iscussion

The C MSW RQ was des1gned to gather data- about municipal solid waste and the
role recycl1n0 act1v1tres play in the management of MSW in Montana. Recyclmg act1v1t1es
are takrng place wrthrn the state and the distribution of those activities were revealed by
' responses to the questronnarre. .In addition, the results of this questionnaire can be :

compared to national averages for solid Waste and recycling to gain a perspective for -
Montana’s activitles. “

: ’l‘he MSW generated across Montana was 4.36 pounds per person per day as
reported by the C MSW RQ. According to the Characterization of Municipal Solid Waste
in the United States, (lJnited States J‘Environmental\Protection Agency 1996) the per
.caprta generation rate for the United States was 4.4 and 4.3 pounds per day in 1995 and
1996 respectrvely Based on the hmrted questionnaire data, it appears that Montana
generates mun1c1pal solid waste at approx1mately the same per capita rate-as the average -
for _the United States. -We may be concerned that the figure for Montana is 0.46 - 0.56
lbs/person/day greater than the U S. average. But more detailed and complete data for
the entire state is requlred to confirm this dlﬁ“erence The figures should also be calculated
usrng generation and population ﬁgures from the same year. The increase in populatron
from 1995 to 1998 in Montana could change the calculation of Ibs/person /day enough to
dirrlinlsh the difference between the ‘ﬁorures for Montana versus the United States.

| An analysrs of the characterization of MSW is commonly stated throughout the

lrterature as be1ng an important factor when cons1der1ng the implementation of a recycling
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program- in any locale. Requests for estimates on the percentage of MSW Within each
_mat'eria_l category were designed to test the assumption that MSW in Montana is of the’
same cornposition, or character, as that of the national average. '

The EPA char_acteriiation of MSW in the United States in 1996 was shown in
Figure 5. ‘Tlie national percentages of total MSW for total metals, plastics, glass, food
scrap,' papers,' and yard. trimmings are comparable to Montana’s solid waste composition.
Tlie percentage of MSW contributed by yar'di trimmings is very sirriilar between the two
studies. Plastic and glass are reported as contributing less than .10% each to the total

weight of MSW according to both studies. Yet, Montana claims a greater portion in glass

while the U.S. average reveals a greater portion from plastic Notable diﬁ’erences between, ’

U.S. and Montana averages are in the percent of food scraps (10 4% U.8.,17.28% MT)

~ and total metals (7 7% U.S., 10.55% MT) which are éach estimated quite high by the
respondents of C MSW RQ as compared to the EPA ﬁ_gures. Paper estimates also show a
- substantial difference of 13%. Paper rernains the largest category of MSW in both {
Montana and the United States as a whole. |

Again, the results of this question were based on data collected by only fourteen

counties. Computing the results with numbers for those countieés who responded with -

“national average” would .of course bring the state closer to the EPA findings. -Additional -

estimations, or.actual measurements, are still required to draw a complete picture of the
'composit_ion of MSW in Montana.
The MT Department of Environmental Quality database on licensed solid waste

facilities indicated that in 1996, 103 facilities_ were licensed in Montana. They included
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Class I, I, and ITIM facilities. Including the results of the questionnaire, there were 110 .

solid waste facilities open in 1998. The respondents were not éluestioned as to the specific
class of the facilities anut which they were responding. .

The cost of diéposal varies a‘cross the state. An average of .$_34 per ton compares .
to the national average of approxirﬁately $30/ton. 'l;he naﬁonal gate fee ranged from $10 -
$80 per ton in 1997 as compared to qutana’-s range of $17 - 45/ton (Glenn 1998 April).

‘On 4 per ton basis, three of the four lowest rates of disposal poincide with counties having
the largest urban populatioﬁs. As might be expected, the highé'st ‘dispésal féeé, based on
annual household péyments, c_oinéid_e with high pércéhtages of rural populationg.

Althqugh tﬁe coﬁelgfion is not direcf_a:cross all counties, the distribuﬁon demonstr.ates'

: that low derisity coﬁtribﬁtes to increased -disposai costs. . f_Iigher rates can ﬁkely be traced

to the costs associéted ;Nith increased travel-and reduced volutﬁes handled per; mile. This

phénoménon holds true fo; rec‘ovéﬂgng‘ MSW maten'als‘ for recycling as well. |
‘Severél counties reported that some ]éortion of their MSW‘ was handled by

compost facilities in their areas. Accordihé to Biocycle .(1998), Méntana has 32 yard

trimmings composting facilities. Thfoﬁghout the rest of the United States there is an

average of 58 facilities per state. 'Compost is an-imbortant technique for handling portions. .

- of MSW, howéver, it is not a focus of this-'study. Réspén’den’cs to the C MSW RQ wére
asked not to inciude .compost data with infonnatién on recycling. This separatiqr’x cl)f |
éompost and _r'ecove_fed materials could become a problem issue, because composting is
sometifnés inch#led within the recycling category-and the inclusion of both is not-always

specified. Therefore, data on recycling may or may not include composting figures in
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comparative studies.

Besides 'recycling by local clubs, collection or pfdcess'mg services for recyéling are
available in at léast twenty;one counties in-Montana." Biocycle (1998)'-_(eports; that .
~ Montana had only 38 drop-off sites for recycling and 9 transfer statidns, or MRFs in. 1997.
It appears that Montana’s ﬁumbe;', 65 according to the quest%onnaire, has been
u'nderstated in the annﬁal teview of the nation'o'r perhaps the definitions are non-
co'rﬁ'patible. All of the ‘méterial's‘of interest to this thesis are collected in 'Monta.ma, with .‘

aluminum, newspapér, and corrugated cardboard being the most frequently recovered

MSW materials. Still,. respondents to the C MSW RQ lack consensus of opinion about the .

| écoriomjc feasibility of r'ecycling.' ‘The 1;_1_1_ajori"cy of respondents do not feel that reéycling is
ecoﬁomic_ally feasible in ’gheir_couﬁty at this time.

Methods lised by counties to monitor or cultivate recycling éctiviﬁes can include -
recycling goals, budgets, and funding programs. Véry few county-level fecycling goals
have been established in Montana; but at leaslt sixteen counties have specifically budgeted .
for recycling e;(penses. The queétionnaire als‘(; shows that grants are évailablle through
_federal, region_él; and loc_al source.s'.; As reported, Véry .few counties or 'organiz‘ati‘on,s have

~ taken advantage of these opportunities:

: | The 1ack of avqilable ,rpafkéts’. for most recovered materials creates aﬁ additional
cost of shipping over long distan;:es. Resulfs of the C MSW RQ show recovered .materialé
are cphlmoqu shif;pgd as far'as the Wesf Coast, and ovérseés; it is difficult from the

responses to track specific materials to market. But a general portrayal of the flow of

materials from Montana was developed in Figure 13. More specific information along
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these lines is usually proprietary and therefore difﬁcqlt to compile.

The average recycling rate for Montana is estimated at approximately 5%

according to Biocy'éle’s (1998) annual review. Respo_ndeﬁts answers rahged from 0- 35%

with an averagé very near 6%, a reflection of the diversity of demograﬁhiqs Iand' sﬁpport as
well as common market conditions.

Although the results of the C MSW RQ represent a slim majority of Montana’s _
populat.ion, there are many areas of thé state which were unrepresented by thé resuits. In
addition to the lack of dgta for some counties, the data retrieved is-no;c -always complete.

~ Several faétdrs contribute to this ﬁroblem. Solid Wast-e is not oﬁeﬁ a county-level
3 issue in Montana, although ’?he questioﬁngi‘r_e was most often directec{ to Cou’n’éy
.Sanitaﬁan-s. There are also _sdl_fd waste disposal districts which haﬂdle M_SW, some are
célmty—w,ide while others 'e'lre multi—cc;ur_xty. ri)'rivate collection and disposal Qrgaﬁizations
also play a larée part in the recovery and procéss_ing of M'SW'.. Private businesses attempt
to-maintain a cém_beﬁtive edge by withholding sensitive information about t_heif :
operations. Therefore, it is very ciifﬁcult for éounty officials or the public to obtain
accurate numbers for private recych'hg' écti\}ity. | In addition, large cities have a complex of
service providers S0 10 one orgénjzation can answer for the county in general. The total

_ picture must be compiled from several sources. In rural counties, a providers’ service

region may not conform to county boundaries either. One provider may cover portions of .

several counties.
There is also a lack of data for the state since the questionnaire was not sent to any

tribal communities residing within reservation boundaries. Reservations cover
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approximateiy 46,000 square milés in Montana an,;i in 1990 provided residence for 47,679

persons (KII Reference Corporation 1997, 550). Reserva'tions‘ fall outside of Ithe c;ounty
solid waste infrastructure and it has n.ot' been determined if dat.a.ié .evén available 1n these
areas. “States a;?e rec.luired.to develop théir Own programs basgea on the federal |
regulations [pf Subtitle D]. EPA was offering the safnefoppoftqnity to tribes, HoWe\}er a.

Federal Court recently ruled that the EPA does not have the authority to approve tribal

Subtitle D 'prog'ram.s_for primacy. EPA’s role is to evaluate states’ programs a}ld decide if
they are adequate to ensure safe disposal of municipal solid wéste. In the case of tribes, it |

is unclear at the present if the court rﬁling-requires the EPA to provide enforcement” (The

Néw Mexico Environment Department 1997, 9). One sanitarian who responded to the

C MSW RQ commented that landfill regﬁlaﬁons were ﬁot enforced on the nearby

reservation and therefore an unknown amount of MSW was taken across the boundary for _'

disposal in “illegal dumps”. This issue was not Veriﬁéd through thls thésis, but implies that
coﬁnty-level recqrds of disposal are not alwéys cdmplete. _

| Additional information about MSW recycﬁng was deemed necesséry‘ to develop a-
more completé picture of recycli;'lg activities within the 'st'at'e. Thé seéoﬁd.quéstioﬁnaire _

targeted private businesses in an effort to fill in some data gaps.

The Municipal Solid Waste Stream Recycling Quést'ionnaire for Private Business

- MSW RQ PB Response
Of the forty-oﬁe contacts scﬁ'; a Municipal Solid Waste Stréam Récycling

Questioﬁnair_e for Private Business, twenty-two were returned. Three of these were
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;etumed undeliverable and another stated simply that tile business had closed in Mgrcﬁ of
1998. Eighteen questionnaires were returned complete which -resulted‘ in a data from 43.9
% of pxivaté b,usinesses contacted with fhe MSW RQ PB.

The reépoﬁs’es originated from thirteen couﬁtiés as shown in Figure 14, althoughf
the providers do nq;n necessarily conform to 'count_y boﬁndaries. ‘There is some overlap

. between providers and undefined boundaries surround them. Data gaps were esse_ntially'

-filled in the southern, mid-eastern, and northwestern regions of Montana. A data gap ‘still -

exists for Central Montana.

Summary of MSW RO PB Results
by Question Number :

General Operating History -

Question 1 : How long has your organization been in business in Montana?
The businesses contacted through this questionnaire began operating anywhere -

from 1918 to 1998,

Quéstion 2 & 3 : What are the pn'mary operations of this busi'ries_s? (activitieé
related to solid waste handling provided) Please show the importance of each activity as 2
’pe'rcent of totél oi)erations. : | |

Five of the eighteen respondents provide MSW collection as a portion of their
s;ervices. (Table -6). ~ The portion of total activitiés_devoteci té collectiO.n ranged frém 15

.to 100%, wi‘;h an averagé of 55%. Industrial solid waste collection services, provided by
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Questionnaire for Private Business
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Table 6 : Municipal Solid Waste Operations Performed
By Respondent Businesses

Average Percent of

Operation Total Operations
Municipal solid waste collection 55
Industrial solid waste collection 51.25
Landfill operations 84
Processing MSW for material sales to end to end users 84
Processing industrial SW for material sales to end to end users 38.33
Production of consumer products from recycled materials 27.5
Compost services 75
Other 0

Source : The Municipal Solid Waste Stream Recycling Questionnaire for Private Business

Number of
Respondents
5

O N N W oo o b
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four respondents, had a range fr.om 25 to 100% of services averaging ‘51.25%. Lgndﬁﬁ
operations are provided by five respondénts as 50 to 100% of their operations, averaging
' 84%. .Five' respbngienf.s alsolprocess~MSW for ‘recovered' mafefial ;ales to end users. This -
is 100% of dperatiéns for four reépéndént’é aﬁd only Zd% of the fifth. Only Ithreé '
‘businesses processed industrial solid waste for ﬁlateﬁal séleg. ' ’rhese operations averaged

38.33%, ranging from 10 to 80% of tdtal activities. Production of recycled products and ’

compost services are each céﬂducted by two respondents. The average portion of total
operations for these cétegoriés were 27.5 aﬁd 7.5%, respectively.(.

Seven respohdénts dévote 10 - 75% of operations thards providing other
~ services. These includé: garbage incineratién, gévemment consulting, maintenance of .
container sités, suplervising the separaﬁdn of recycle}ble"s, _eollecting scrép iron, treatment
of cqntaqﬁnated soils combined with composting, and providing residencé and

employment services for disabled adults.

‘Question 4 : What are the geographic boundaries of your typical service area (ie.

- Counties or cities served by this facility)?

All eighteen respondents answered this'qucstiorfl: Figure 15 depicts the results. .

MSW Reéycling Operations .

Question 5 : How long has municipal solid ‘waste recycling been a part of your
business?

Fourteen businesses responded that MSW recycling has been a part of their
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Figure 15 :

Service Area Boundaries For Private
MSW Facilities in Montana

Source : The MSW Recycling Questionnaire for Private Business, 1998
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.activities‘ for as long as 80-years. Slx have recently incorporated recycling into their
operat1ons within the last 5 years Three busrnesses have recycled for 6 - 8 years and four
from 11 - 25 years. One operatron has 1ncluded MSW and scrap metal recyclrng for 80

years.

Question 6 Which municipal solid waste recyclables doés your bnsiness collect, |
- process, or recycle?. ‘(materials list nrovided) |

-Alu'min‘um, cOrrugated cardboard, and .neyvspaper are the three most uzldely
'collected MSW materials in Montana as indicated by the questronnalre responses (See .
Table 7). t)ut of e1ghteen respondents 14 busrnesses handle aluminum, newspapler is
handled by 13 and corrucrated cardboard by 11 Responses for MSW materials also
1nc1uded steel cans (9), HDPE #2 cl'ear/natural (7),PET _#.1 '(7), rnagazines/ gloss paper (1),
whitelpaper N, phone books (6),‘ paperhoard 3), glass (2), clear glass (2), green glass
(2), yellow glass ('1), other glass (1).- “Other” responses included the handling'of textiles;.

scrap metals, and white goods.

 Question 7 : What is the current volume (tons / year) of municipal solid waste

handled by your organization? ‘Graph the approximate change in thie volume of municipal

solid waste recyclables handled by your orgarﬁzation from the time mentioned in question -

Nufiber 5 uitil the present. Also please explain each point at which the slope of the line
changes. (example provided)
. Question 7 requested three items of data from each business. Eleven respondents

answered at least one part of this question. Eight responses were received with current
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Table 7 : MSW Materials Collected,
Processed, or Recycled

in Montana
Number of
Material Respondents
Glass 3
Brown 2
Clear 2
Green 2
Yellow 1
Other 1
PET #1 7
HOPE #2 0
Clear 7
Colored 2
Newspaper 13
Paperboard 3
Cardboard 11
Magazine/Gloss 7
White Paper 7
Phone Books 6
Aluminum 14
Steel cans 9
Other 7

Source : The Municipal Solid Waste Stream
Questionnaire for Private Business
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volume estlmates averaging 3,425 tons/yr with a range from 3 to 13 ,000 tons/yr Ten
people sketched graphs A total of seven respondents also noted" reasons for each change
in the trend of the graph which was the last item requested. Based on the avallable data, a

- single graph was.creatéd to represent the trend of recycling in Montana through time.

(Figure 16). -

Competition and Markets .

Questlon : Where are the recyclable materials shlpped when they leave your gite
'to market (Specifically or generally by region)?

The matenals recovered from Montana are ‘shlpped to locatlons both near and far
for further processmg or as raw matenals for productlon (See Figure 17). Many of the
' _ questlonnalre respondents gather matenals to ship toa larger in-state fac1l1ty such asin
Brllmgs (5 respondents) Mlssoula (4) Butte (2) Bozeman, Helena Custer County, and
Glendrve Recovered materlals are also sent to Frenchtown where Stone Container is-

located, the only fully established 'end-use market for recyclables in Montana. Out-of-state

markets include Seattle, Spokane, Portland, Salt Lake City; Denver, Chlcago, Regina, Los

Angeles, Oakland, Tennessee; 'Colorado, and the East and West coasts at large. '

Question_ 9 : Currently, how many local competitors do you have in the household
municipal solid waste recycling business?

Sixteen respondents reported the number of competitors in their locale as being

from 0 to 6. Five respondents each claim 0 and 1 competitor. One additional business




Figure 16 : The Volume of MSW Materials Recycled in Montana,
as a Percentage of Current Volume (tons | year)

Source : The Municipal Solid Waste Stream Questionnaire for Private Business
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Figure 17 :

Destination of MSW Materials Recovered
From Montana By Private Business

Source of Data : The MSW Recycling Questionnaire for Private Business, 1998
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only competes with.donations to the county. Those respondents with 2 and 6 competitors

each total one and the remaining three responses indicate 3 local competitors.

Question 10 : How many local competitors are you aware of that have left the
recycling market in 1998, _1997'- 1996, and 1 995 - 19907
" There were nine responses to this question. In 1998 alone three businesses saw' l'
of their'-competitors leave the MSW recycling arena ’and one iiusiness saw 4 leave. The |
other ﬁve businesses who responded were not aware of competitors \ivho lei’t the recyciing
field, some did not have competitors From 1997 to 1996 ﬁve respondents had T'to2
competitors close doors In the five years from 1995 to 1990 three bus1nesses saw 1 of

their competitors leave and one saw 4 leave.

Question 11 Are you optimistlc about the ﬁlture of recycling household rnumcrpal
. solid waste matenals in'your locale? -

.This question was‘developed to get a picture about how those people r_nost closely
reiated to recyclinglfeel about the futtlre of the industry. Nine responded that they were
optimistic about the future in their locale While six were not optirnistic. The.remaining’
three did'not respond to this question. The optimistic group pointed towards less-
corn_petition and i‘aith that recycling will get better. One optirm'st claimed that it doesn’t
pay to be a pessimist and another alio'vized his v1ew to waiver bif pointing out that better
markets were required for operations to stay in the black. '.

The pessimists listed mostly econornic concerns to explain their position on future

. of MSW recycling in Mo_ntana. " The high cost of transportation to distant markets, falling
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~ prices, and low compliénce with sepératidn and delivery of recyclables due to the lack of

legislative requirements were strong arguments provided in response to this question.

Question .12 : Which municipal solid waste méterials do you'feél are the most
gconprrﬁfcally viable materials for recycling in your locale?
According to the MSW RQ Pi%, the most economically viable material for
recycling across Montana is aluminum with ﬁﬁy—seven ﬁerc‘:ent,"or eight of fourteen
.responses. All metals, cardboard, and nchpapers were algo considered viable rﬁaterials,
while one northwestern‘ county also included plastics and a variety of other waste paper.
Compost and tires were also rhentioned, althoﬁgil these materials are not beiné evaluated

through this study. L : | -

g' Juestion 13 : Which municipal solid waste material.si do you feel are the least
economically viable materigl for 'recycling in your locale? | |
- The least économicglly viable material was glass, inentioﬁéd by eleven of fourteen
responcients. Plastic was close behind acco.rding to eight reépondents. Pape;r a;nd rrﬁxed |

. (unseparated) commodities were also mentioned. -

Regﬁe's,t—for Additional Coﬁmcnts ;
Five of thé businesses that r'-ece'ive'd the MSW RQ PB responded’ \;vith comments.
which further e;iplain the cutrent situation of recycling of MSW in their vicinity. One .
response, from s;outh-centrai Montana, explained the lack of any data for the qiiestionnairé

because her recycling business had Closed in Spring, 1998. Recycling in the county had

v
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p}eviously deflected materials from the landfill with the help of many volunteers. The
coﬁnt}?: ?,ISO joine;i the Headwaters Cooperative only to pull out ‘in June, 1998 fdr
' unexpléined reasons unexplained.
Foqr respondgnté from‘ea‘stern Montana reflected on the high level of interest and
support in their areas, yet recognizéd that without better ﬁarke’gs, f@cyciirlg is‘a ecohémic
'hardsﬁip. A non-profit organizatién admitted to taking'materials that have no value and
therefore the_mateh'alé do not cover the. cost of processing gnd shipping, Community
involvément subports the program. AA county solid §vaste district has decided against
recyclmg,in the area because they are agamSt.subsiaizing the program. T‘he' c‘ouﬁty is
“quite sure” that it will require additional funds:beyond revenue fro.r‘n, material sales to
cover costs. In additio‘n,. two other fespondents: are struggling to continue their present
recycling operations in the. face of few mar,ketsi and low market prices for their recovered

. materials.

MSW RQPB Discussion

lAnot.her important sector of the recycling 60&1mﬁnity, private. business, was
represented by responses to thé' second questionnaire. A compariseﬁ between Figure; 6
and 14 sh_ows that several of the areas with rmssmg data‘aﬁ'er the first questionnaire
appear to have peen filled by the second quéstionﬂaire, although gaps remafn. There were
. no resp'ondenté from central Montana'an.d dué to the undefined bouridaries between
providers, it ié difficult to determine Wher.e data is lécking in other areas. Still, the MSW

~ RQ PB successfully contributed to the overall picture of solid waste management and
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recycling operations across the state. The results did this from a historical, current, and
future petspective.' :

One scrap, metal recycler'has been in bustness in Montana for 80 years according
to this questlonnalre However most other busmesses contacted began recy.chng within
the last 10 years. All of the materlals of interest to thls thesis are handled by pr1vate
recyclmg operations, with alummum, newspaper, and corrugated cardbo‘ard being the
most freqliently listed materials. These results match those recorded for the C MSW RQ.

A close look at Figure 16 shows that from the time of the earliest recycling

operations there has been a steady increase in the volume of materials handled. Increased

population allowed new businesses to enter the industry, and e'stablished businesses to
increase their service area. The 1990's brought new businesses at an increased rate and |
several compatﬁes inttiated tecycling of new matedal types as markets allowed. By the
rtﬁd 199b's, rnost operattons reflected incr‘eased'competition,_ few available marleets, and

~ poor market prices, by dropping mateﬁals and 'reducing the volumes processed. Results of
the county questionn'aire, previously discussed, support the fact that‘ some rec'yciing
businesses were closing their doors during this p.eri-od. Then, in 1996, volumes
rebounded. New more eﬂicient equipment altowed many to handle larger volumes at
iower cost and to initiate additional material prOgtams.. Still, some recycling operations
continued to close their doors 'and.others struggled to continue accepting certain materials.
| Many hardships aﬁ"ect the abﬂlty to malntaln recychn0 activities. Factors include the thh

* cost of transporting materials out- of-state to market and the low tnarket prices rece1ved

for many materials._ Still, sixty-six percent of respondents were optimistic about the




- future of recycling in Montana. -
Both the questionnaire directed toward county officials and the one directed
toward private businesses reveal the difficulty in collecting detailedinfoi'mati_on.'

Recycling is‘a complex activity in Montana. It is driven from several sectors 'of the

'popﬁlation including grassroots; county, and private interests. Often data is_ﬂot recorded, .

or is not structured to be readily comparable across the state. This fact is a major -
constraint in determining the status of recycling activities and developing a plan to support
them. Lack of standardized records for quantitative accounts of recycling activities are

" not unique to Montana.
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SOURCE AREA CHARACTERISTICS AND INFRASTRUCTURE

Introduction to Study States

-

j In order to assess whét impact certain deﬁrﬁng characteristics of a ‘place, .(sﬁc;h_ as -
demographic distribution, economic indicators of the population, and sfate policies), mght
have; ﬁpon fhe recyqling- system fqr tha’g_place, a group of states weré chosen fof |
coniparison to Montana. The variability between states was reducéd for'the sake of
comparing similar entities by seiectir}g states wi;ch similar source area kpopulation.s.' The
effects of the sel_ect other defining charadtéristips could then be St\idied tilrough
correlations I;etween these study states. -A state’s recycling rate indicates the level of

achievement obtained by a MSW recycling system, and therefore it is used as a

' comparative measure between the selected states.

States were initially selected on the basis of the their 1990 populations in relation

to Montana. The populatioh range selected is somewhat arbitrary. Fifteen states have

populations range from 453,589 to 1,515,069 people, including Montana at 799,065. By
"this measure it is assumed that a roughly comparable municipal solid waste generation is

* taking place. In other words, a similar amount of materials are available for recycling.

Subsequently, the field was narrowed by eliminating states with less than 68,000 .sguare
miles of land. This process provided eight study‘states : Montana, Wyoming, Alaska,
North Dakota, South Dakota, Idaho, Nevada, and New Mexico (Figure 18).

Consequently, the states selected have the lowest densities in the nation, from 1.0 .
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Figure 18 :

Selected Study States
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12.5 persons per square mile, 1nclud1ng Montana at55. A cornparlson of densities for the
study states and for all 50 Umted States is shown as a statistical boxplot of data in Figure
19. . The study states also share a common charactenstlc by bemg located in the interior
~ western Umted States thh one major exception, Alaska. Another special s1gn1ﬁcance of.
| Alaska is that it is the only -study state with a larger service area than Montana. Table 8
lists land area and select population characteristics for the studj.z states.

In addition to Montana and these seven states, Minnesota was chosen as a study of '
contrast. Althougn,' Minnesota is 'similar, to Montana in that it is located inland near the =
Canadian border the total populatton density, and high urban d1stnbutton create a very

: dlﬁ‘erent set:t1ng from Montana. The operatmg env1ronment of anesota also contributes
to a very dlfferent sense of place from that in Montana. Public policies towards recycling

“and Minnesota’s relative position with reference to major U.S. markets accentuates the
dilfere‘nces between the two states. Minnesota has been at the forefront in developing
recycling legislation and technology, whicn is in great contrast to Montana’s approacn to

_ recycling.

Effects of Popnlation Distribution Upon MSW Recycling

Public opinion commonly holds low popnlation density'accountalﬁle t‘or low
recycling levels in Montana.. It is true that collection services operate at hlgher costs \t/hen
a ﬁxed-volurne of material is collected over a greater distance, or requires greater rnan;
hours. But, average population density do‘es not explain why Montana has the lowest/

recycling rate in the nation. Montana has the third lowest average density inthe U.S, at -
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Figure 19 : Distribution of Densities for United States
versus the Study States

1050

on C

Study United
States States

(n=9) (n= 50)

Explanation :

n = number of data points (states) X = outlier

— = minimum and maximum data points

Y = 25% quartile, median, and 75% quartile

lm —| = interquartile range (mid 50% of data points)
Source : United States Bureau of Census 1993.




Table 8 :

Study
State

Alaska

Idaho
Minnesota
Montana
Nevada

New Mexico
North Dakota
South Dakota
Wyoming

Characteristics of Study States

Land Area in
Square Miles

570,373.60
82,751
79,616.50
145,556.30
109,805.50
121,364.50
68,994.30
75,896
97,104.60

1990
Population

550,043
1,006,749
4,375,099

799,065
1,201,833
1,515,069

638,800

696,004

453,588

Person per
Square Miles
(Density)

1
12.2
55
5.5
10.9
125
9.3
9.2
4.7

Percent
of Rural
Population

32.8
47.1
35
53.1
121
28.1
56.1
60.9
38.6

Median per
Capita Income

®)
17,610

11,457
14,389
11,213
15,214
11,246
11,051
10,661
12,311

Source : 1990 Census of Population, U S. Department of Commerce, 1993.

Percent
of Population
Unemployed

-
5.9
4.9
6
4.9
6.5
4
3.9
55
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55 persons_ per st]uare mile, With Wyoming (4.7), and Alaska (1.0), having lower
densities. The remammg six states ranked from low to high, as follows: South Dakota .
(9.2), North Dakota (9. 3) Nevada (10.9), Idaho (12.2), New Mexmo (12. 5) and
Minnesota (55.10). Alaska has arecycling rate which is 2% higher than Montana, and
South Dakota has one ot‘ the highest rates in the nation at 42%.'

The relationship bet\;veen density and recyclihg rate is a very weak one as shown "
through regression ana1y51s of data for all 50 states. (Flgure 20a) The graph shows a greaf
' deal of scatter about the line which implies that other unknown factors contribute to the
recycling rate.. Linear regression analysis of the eight states of lowest density in-the nation
reveals a slightly stronger relationship between density .and rec&cﬁng rates ( Figure 20b). |
- This may be the result of sitnilan'ties in overali popnlatiOn, lanti area, antl location,

- coincident with low densities, \tvhich conttibute to a particxilar environmental factor which
waa not direhtly arialyzed. Still, the relationship is not strong.

Many other characteristics havea stronger influence on the recychng rate and the
v1ab111ty of a MSW recychng system. These could 1nc1ude the existing 1nﬁastructure for
MSW. coliection and management, d15tr1but1on of population W1th1n each state, public
pdiciés regarcting MSW the puhhc percehtion of recycling, the availability of technical
and ﬁnancialA support, and the location of the htate relative to markets.

'Demogranhic distribution ts an irhportant ‘key in determining the actual im’pact-of
density upon the eosts associated With collection of MSW tnaterials. The locations of

: density. clustere, (greater than 10 persons per 'squa.re rhile), are revealed by mapping

density across a state. -Figure' 21 illustrates such clustering by depicting persons per
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Figure 20 : Linear Regression Analyses
of Density versus Recycling Rate

n=50 y—0.0062X + 24.731 = 0.0028

0 100 200 300 400
Persons per Square Mile

Figure 20a : National Correlation

Persons per Square Mile

Figure 20b : Study State Correlation (except Minnesota)

Source : U S. Census Bureau, 1993 and Glenn, Jim 1998 May.
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Figure 21 :

Population Density Across
the Study States

Source of Data : Environmental Systems Research Institute Inc. (ESRI)
based on Bureau of Census by County, 1990
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. square mile by county, for each study stéte, based on the 199Q census. Mo.ntana"s
" population is clustered around ci?ies in the western half of the st'ate, with ~Bilﬁngs being the
one exception. Billings is lbcate_d in Yellowstone~ Coﬁﬁty where an average 43.0 persons
* per square mile resided at the time c')f the 1990 Census. In the west, the cities generally lie
along a Northwest to Southeast.axis which is coincident to the 'easternmost Rocky o
Mogntains. Kalispéli? Great Falls, Missoula, Helena, Butte, and Bozeman contribute to
average count.y densities ranging from 11.6 to-46.5 péfs;)r;é' per squa.ré _nﬁle. These
countiés are interspersed: W.ith coun’;ies having average densities of ]es_sj than 50 The
’c’entre.ll_and éastern portions of the state have densitie; beloxlN 6.5 w1th the one p‘r.eviou_sly
mentioned exception.. The pobulatibn of Méntana is 53.1% rural, inlclluding farm
residents. (Table 8, pg8  Figure 22). |
. Thé noﬂheﬁ-mdst co-ntinen.tal étates under pompaﬂéon include North_Dakota,
Tdaho, South Dakota, Wyéming, and our contrést,; Minnésqta. Nofth Dakofa and South
Dakota have a higﬁér portion of 'r'u.ral pers;)ns than Montana with 56.1% and 60.9%
‘respectively. However, botﬁ states .have average densities higher than Montana. |
Figure 23 dis'plays thé per.cent of the populatipﬁ fcsidiﬁg in se.véralf categories of
placé sizes for each of the study stafes. North and Soﬁfh bakota have gimilar ciistribuj:ioﬁ
of the p‘opu‘lation \‘Nit'hin each catégory. Eacﬁ also haxize.: extensive population centers in the ‘
eastern third of thé‘.state as Figure 21 dei)icfs. As will be discussed in_detail in the‘sectior‘l
on end-use_rs (§p133 -17 1),.this -on'entatic_)n allows; theﬁ to take advantage of the
.ﬁlarketing fegionx to the east. Additional high density cells are located in the centrél\an'd

western portions of these'statés'along Interstates 90 and 94. An additional population cell




Figure 22 . Percentage of Urban, Farm, and Rural Non-farm Population
in the Study States -1990

Wyoming Alaska North Dakota ~ South Dakota Montana \daho Nevada New Mexi Vi
ew Mexico innesota

Population Increases from Left to Right

Source : United States Department of Commerce 1993



Figure 23 :

Population By Place Size
Within the Study States
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~ is located in central South Dak_oté along the Missouri River.

Montana, NOI‘til Da;kota, and South Dakota have some -very similar demographic
featufes. One might- assume tl;at their level of MSW generation, .managefnent p.ractices,‘
and recycling achi'evementé would be similar, but they are not. Data pertaining to Solici |
Waste and Récjc‘:ling activities within the study stateé are located in Table 9. A';z'cgrging. )

' to The State of Garbage in America (Glenn, J1m 1998 April), North and South Dakota
each produce 51.0,000.tons of MS'W. per year. Montana generates '1,03 9,000 tons per |
yealtr, twi(':e that of either state. _Sbﬁfh Dakota h‘adi.a 42% ‘recycling rate §vith no~

incineration in the most recent annual reporting. In comparison, North Dakota ‘recycles_

21% with no iﬁcinerati_on,'and Montana recycles only 5% with an additional 2% of MSW

incinerated. Clearly there are unique faptors ofher than populz-n;ibn- size and density which
influence tﬁe viability of recycling in each of these places. The effects of economic
i)Qpﬁlation characterisfics,_ﬁublic policy, aﬂd relative locétién to end-u§en mar‘ke;s will be
analyzed in subsequent sections of this text.
| Idaho is also located in the northern reaches of th_e U.S. It is comprised of both
the Rocky Mountaiﬁs and the Snz;.l_ge River Plain and shares its éastern bgrder with
Montana. The-p'opulation density averages 12.2 persons per square mile, while central and
the extreme southwest coﬁer of Idaho F:_ontain»densities of less than five persons per
square mile. F urthermore, the _1"1.1;a1 portion of idaho’s population comprises 47.1% of the
- state. | |
The population of Idaﬁo is ciistributed generdlly in two bands of high density

(Figure 21).. The percentage of population by place size is extremely similar to that of




Table 9 : Municipal Solid Waste (MSW) Management
in the Study States -1997

Municipal Percent Percent Percent Landfill
Study Solid Waste ofMSW ofMSW ofMSW Capacity
State (tons) Recycled Incinerated Landfilled (Years)
Alaska 560,000 7 15 78 N/A
Idaho 886,000 10* 0o* 90* N/A
Minnesota 4,780,000 42 30 28 10
Montana 1,039,000 5 2 93 20
Nevada 3,955,000 15 0 85 75
New Mexico 1,400,000 12 0 88 20+
North Dakota 510,000 21 0 79 40+
South Dakota 510,000 42 0 58 10+
Wyoming 530,000 5 0 95 >100
Number Number Number Number Number
Study of Compost of Landfill of Dropoff of Curbside Served by
State Facilities Facilities Facilities Services Curbside
Alaska 1 296 1 1 10,000
Idaho 7 27 35 6 200,000
Minnesota 433 26 1,456 731 3,520,000
Montana 32 23 38 6 8,000
Nevada 0 23 N/A 8 1,300,000
New Mexico 15 93 45 3 400,000
North Dakota '15 15 75 26 90,000
South Dakota 10 15 25 3 158,000
Wyoming 8 70 42 2 24,000

Source : Glenn, Jim 1998 April & May * Reported in 1994

Municipal Solid
Waste (tons)
Import / Export
0/13,000
N/A
0/412,000
43,000/0
215,000/
305,000/ 0
N/A
N/A
N/A

Recycling
Goal
(%)
N/A
25
50/35
25
25
50
40
50
25/35

Recycling
Goal
Deadline
N/A
1995
1996
1996
1995
2000
2000
2001
2005

N/A indicates Not Available
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‘Montana, (See Population by Place Size for Idéhq in Fi'gure 23).- Idaho Falls, Poc;atéllo
through to Twin Falls, and -Boige'fofm the popl;lation-*center's albng Intc_arst,at'es 84‘and 15..
Leﬁ_ston and Coeur éi’Alene. are the major urba.n ceﬁters in the north, both near the
western border. Coeur d’Alene is located on Interstate 90, aﬁ‘d Lewiston ;Sn the Snake -
River bérdering .Oregon. Th_e observed den‘lo.graphic éimilarities betﬁéen I&ahb and
Montan’a likely lends to similarities betweéh the traﬁsportatic:)h costs assbciat.ed_with

‘collection, as well as processing costs for the two states.

One contrast between Montana and Idaho is the distribution of population centers

" . relative to market areas for recovered materials. Idaho’s population density allows the

state to direct it’s commerce toward the south and west. There is some transportation

-

advantage in being on the western side of the Rockies. This is an advantage that Montana

lacks. In addition, Idaho can more readily relate to Nevada and west coast stateé, aregion -

o‘f hlgh trade and"inﬂuer‘lce. Consumers in Idaho géner:ated 886,000 tons of garbage in
) 1997 anci according to 1996 data the state ‘.had a 10% recycling,réte for. MSW ‘with no
incineration (See Table 9). - | | o
- Wyoming maihtz;ins the closest average density to Montana of any stéte. While
bordering Montana to the souﬁh, it encor.r.lpasses territory frorﬁ_ the Rocky Mountains to
. the Gfgat Plains:. A.nd like Monténa the state shares a northern éontinental climate. They
| each also maiﬁtain a 5% recyéling rate, the lowest in the nation.

The amount of MSW generated in Wyoming, 530,000 tons in 1997, is

approximately half that of Montana. This amount is generated by a pépulation comprised

of 38.6% rural and 61.4% urban residents. Yet, only two locations of densities over 10.0
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persons per square mile are found surrounding the cities of Casper and Cheyenne: In
contrast, most of thé state has densities of less than five persqns per sqhare mile as shown
in figure 21. The distribution of the p’opulat’ioﬁ of Wyoming by place size, Figure 23,
reflects the higher percentage of urban population versus Monta.na. The greateé't

. differences are seen whére Wy&ning has a larger ;erén portion 1n plac;es of 1.Q,0(’)O ;or
" more people and a smaﬂer portion in the ‘other_,;'urél’ _categor.y. Urban populations lc'an_ .
minimize costs assoéiated with cqlleqt‘iion,due to a more ,corﬁpact. collection route, -
' although it is not apparent from Wyc;mihg’s recycling rate. A higher urban populétion
aléo has not giveh qufana an edge over North or South Dakota' as far as can be seen. It
: may be that the diﬁerences a'r'e SO slighﬁ in the'_se" e?xamples- and so many unknown factors
are at work that a highér urban population is not a signiﬁcant advantage -'f('>r MSW -
recycling viabilit&. |
Minnesota, the demographic ;confrast to Montana has a rur_ai populatioﬂ between
those of Wyoming and Alaska, with 35.0% of the state dedicéteci to rural'populations.
Actually, the proportion of rural to urban dwellers in 1\/Iinne's_c'>ta. falls near fhe middle of
those for all of the study sfates, és éhown in Figure 22. Yet, the avefaée density for
Minnesota is 55.0 persons per square mile which is in. greét coﬁtfast to all of the othgf
‘ étudy .states. This value is mostly a result of a difference in ‘t;'_;tal population Bétweeﬁ
Minnesota and the remaining study states.
| The density. map of the study states shows that only five of the northernmost
éountiés in Minnesota have below 5.5 ;serSons per square mile. Recall that greater than

two-thirds of the state of Montana have densities this low. The distribution of the .~

\
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population by place size is also. in contrast to Montana’s as shown in Figure 23. The
figure shows tllat most urban dwellers in Minnesota live within nrbanized- areas rather than
small urnan communities. |

anesota is located in the northern lportlon of the contiglious United States and
. shares its western border with both North and South Dakota. The bulk of the urban
population is in and around aneapolrs St. Paul, a thnvrng metropolls located on the
" Mississippi River. anesota generates 4,780,000 tons of MSW per year, almost ten times
that of its ne1ghbors, although per caplta generatxon iri Minnesota is only around 30%
greater. The estimated recycling rate for Minnesota in 1997 was 42%. Recall that South
. Dakota also maintalns a 42% recycling rate. In. startling contrast is the landﬁll rate of
Minnesota (28%) versus the other study states where the lowest rate of landfill is 58% and
the average is over 80%: Oneu explanation is that incineration acoonnts for 30% of the
MSW generated in Minnesota.. Montana has a 2% incineration rate and is the only otlrer
study state With a portion of MSW being handled through this method: It should also be .
notedthat Minnesota-exported 412,000 ton's of MSW in 1997. lt is not'clear.llow this
amount 1s reﬂected in the-:reported rates for MSW management optione (See Table 9). |

The remaining study states are Net/ada,‘ Alaska, and New Mexico._' ‘Al three fit the
criteria of popnlation and density detailed above but have more unique physical locationa _‘
as compared to Montana and the states already discnseed. ‘

Nevada is positioned in the Great Basin, bordering five states, the south and west

bordering California. It’s population of 1,201,833 people live in desert and desert scrub . '

habitats at an average density of 10.9 persons per square mile. Seventy-six percent of the
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’ponulation lives within urbanized areas, another twelve percent within other urban -
communities for'a total of 88% urban, the highest of all study states. Much of the state
resembles Montana’s population distribution with two-thirds naving_a density of less.than -
5.0, and much of that area less than 1'person per s,cluare mile. Yet, the bulk of _the_state’s
population are in dense urban centers in contrast to Montana (See Figure 21). | One rnajor '
center of population surrounds Las V egas and Lake 'Mead in the southeast corner of the
state along Interstate 15. Other population centers are found in _Washoe Cotmty, the :
northwestern most county where Reno and Lake fa_hoe are located._

Nevada nlanages 3,955,060 tons of MSW per year, 215 000 tons of this is
imported from elsewhere Approxnnately 15% was recycled (in 1996) the rest was
_ landﬁlled Nevada didn’t report any drop- off facilities nor are compost facilities avaﬂable
.Table 9 shows that over 30% of population in Nevada was served by curbs1de services in
that year. South Dakota and Idaho have comparable curbside with 31% and Idaho 23% of
population served, respectively. Minnesota has a much larger proportion served by
’ clrrbside (74%) and the remaining states have' o_nfy a srnall percent:of tneir pophta’dons
‘ lserved by curbside services. Curbside services enhance the volnrne of materials collected
for recycling by providing convenience. At‘tne same time this' type of service increases.
| collection costs because atrnck must visit. each residence. The strnctnre of ‘individtial :
programs detérrnines to what e'.xtent. the MSW materials must be sorted' and whether one
truck will pick up both waste and recyclables or whether these will be serviced sep_arately.'
(Refer to references listed on p14 for more detail on program costs).. _

Besides the clustering of most of Nevada’s population, the state also appears to
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have a direct connection to the commerce of California. Both of these factors should
‘influence t_be costs associated with collection, processing, and marketing of MSW for
recycling in a beneficial mariner by reducing transpertation costs and increaslng profit

margins associated with high capacity and demand in the larger consumer markets of

r

California. Still, the MSW recycling achievements in Nevada, as measured by its recycling

rate, are only about average among study states and are lower tha'n average'for the U.S. -
New Mex1co covers a range of habrtats from the Rocky Mountams to desert in the

Colorado Plateau and the steppe of the Great Plams The State has the highest |

population, ( 1,_515,069), and density, ( 12.5) of the eight states being studied with similar '

: characterlshcs New Mexrco 18 Just below ‘average in recycling achievements thh 12%
recycled of l ;400,000 tons generated in 1997. Almost a quarter of total MSW is
imported.

The rural populatron makes up only 28.1% of the resrdents (See Frgure 23 for al
dep1ct10n of New Mexrco s populatlon by place s12es) 'As Figure 21 shows populatlon
centers are located in the northwest, around Albuquerque and Santa Fe Interstates 40 and
25 mtersect near Albuquerque and Santa Fe lies along I 25. Add1t10nally, Clovrs
Carlsbad, Roswell, and Las Cruces contribute to a band of higher density population
acrdss east-central and southern New Mexico. Withjn tbis_area, only Las Cruces is

' located along major interstates, Interstates 25 and 10 intersect at the city. Roswell and

Carlsbad are situated near the Pecos River. Some commerce_ likely takes place with larger |

population centers in Colorado, but the distribution of New Mexico’s population does not

appear to nurture interstate trade. -
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Alaska is the study state with thé lowest population density, 1.0 persons per square
. mile. Though, it has a:hlgher recycling rate than both Montana and Wyoming at 7%:

Surprisingly, only 32.8% of the state is rural with a total population of 550,043 and it is

almost four times the land area of the next largest study state, Montana. The populatlon'is |

focused in the southeast corner of the state from Fairbanks to Anchorage and around
| Juneau and Ketchlkan The Alaska nghway lmks Anchorage and Fairbanks directly to
Canada and the contlguous lower 48. Montana’s populat1on by place size is comparable to.
Alaska sin a few categones but the hlgh percentage of Alaskan resrdents in urbamzed
) a_reas contrasts with'the highest percentage of residents 1n Montana located in other rural‘
places.- Furtherrnore, Alaska’s location relative to the national recycling syst.em is the
.rno.st-rernote of all the study states. ‘Commerce between Alaska and the contiguous.U.,‘S;
must mcorporate and overcorne the high transportation cost of niaterial_s.
Solid waste rnanagers in Alaska report approximately 560,000 tons of MSW per
* year of which to dispose. Fifteen percent is i_ncinerated and 13,000 tons are ekported.
Even with the incredible size of Alaska and the disadvantage of it’s relatl've location, the
recycling rate reached 7% in 1997, leaving 78%.t‘or landﬁlls: "According to the annual_
Biocycle report, (Glenn 1998 Apn’l), Alaska has 296 landfills, and the average cost of
using them is $80 .a ton. The rest of the study s_tates have between 15 (North"and South
Dakota) and 93 (New Mexico) landfills with an average cost of about $35 per ton for
dlsposal (Table 9). Landfill capacities will be discussed in more detail in the'study state
“policy section. | ) |

As the comparison between study states shoWs, the percentage of rural versus
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urban population within a s’nate also does not appear to determine the viability of onerating
a MSW recychno system. For example North and South Dakota have a percentaoe of
rural populatlon above 50% and still maintain high MSW recychng rates (21 and 42%).
Whlle Montana w1th rural populatlon above 50%, has the lowest recycling rate in the
nation. In addition, New Mexmo has only 2.8% rural populatxon along with a relatwely
low recychnc rate.of 12% Again, the percentage of population in urban versus rnral
places is not umque to Montana and doés not explain the potential viability of a MSW

- recycling system within it’s borders.

The significance of demegraphics upon the achievements of MSW recycling in the .-

: ». stud}-r states is due mostly to the .amount of population clust‘ering.withm a state and the
relat_ive location of these clnsters to sta;ﬁes witn significantly higher 'ponulation and thus
',gl;eater commerce. To.aseess.the impact of population distribution in more detail, each
state was grouped within one of ~three categories 'develop‘edfto explain the impenance of
populations clusters and their relative lo_cation within a state.

First, those states Whieh are relatively isolated from large populatien.eenters, such -
as the west coast and.'the nortﬁeast, nave some of the Iowest recycling ratee (Montana and_-
Alaska). Yet, both sfates have signiﬁcant. clustering of their populations, Alaska more s0
than Montana. Secondly, states which Buﬂ‘er large population centers and also have
populations clustered toward highef commerce (N orth Dakota, South Dakota, Nevada,

: and.Minne'seta.) gain advantages from these areas of higher conunerce. Still fhere are
soﬁe large variations. betWeen recy‘cling- ratee (21, 42, 15, and 15% respectively)', in these

states which cannot be explained by-demographics. Minnesota actually creates the .
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- advantage for North and South l)akota but also ﬁts the characteristics outlined. -

Lastly,~ Idaho; New Mexico_, and Wyomihg do not fit the characten'stics of either of
the previous'categories due to a lack of one of the aforementioned requirements. Idaho .

* must gain an advantage from it’s neighbors to the west with Washington maintaining the

highest recycling rate in thé nation at 48% and Oregon exhibiting 28%. Yet, the majority |

~of Idaho’s plopulation centers are spread across it’s southern area instead of heing
concentrated in the west. 'I.\Iew Mexico also has population centers focused more intra-n
state rather than mter-state But, New Mexrco has domestic neighbors on several 51des
With srgmﬁcantly higher populations ThJS may contribute toa recycling rate 2% hrgher
than that of Idaho Wyommg borders some of the same neighbors as Idaho but it’s
population is spread somewhat evenly across place sizes and therefore lacks the benefits of
both clustered population centers and'centers focused toward areas of greater‘connnerce. ..
This clasSilication scheme demonstrates the importance of having both clustered’
populations a_nd a'relative association v.slfith. areas of higher population for commerce. Each
provides some benefit, but without both characteristics the benefit is limited and a MSW
. recycling system isnot as effective. In addition, as can be seen from the variety of
recycling achievernents within each category,additional factors, other than demographic -
distribution, contribute to the overall viability of operating a MSW recycling systerri‘ The |
' --iinpact.of select economic characteristics of source area populations, public policies, end— |
user location‘s,. and ‘regiona'l market prices for recovered .ma't‘erials are assessed in the' -

following sections.
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Summary of Demogr.aphic Digtﬁi)ution

Although density can affectlcosts associated with collection apd brocessing of
recovered MSW materials, the affect varies greatly based on the structure of ?ndividual .
collection prbgrams and individual places _ana fherefo_re averégé densit_'y for a state is"nc;t a
significant factor in determiniﬁg the viability of a MSW recycling system for a sfate. This
poil;xt was shown through both ;st_atistical analysis. (regressiori) of recycling rate and.dengity
déta? as well as through ‘compa.rative'ana'lysié of niné stﬁdy states. Therefore, the potential
for sustainable MSW recycling m Montana is not depende_;nt.upon its average denéity.

'The achie‘)ements of MSW;ecycling’ programls, as measured by recycling? rates, .
also do not appear to be dire'ctly:linl;e& td the'perc:ientage of ru,ral versus urban population
within a state. T hgper'centgge of rural Versuélurban does not “di'splay enpugﬁ detail to
ade};uately account for unique structural 'characteristiés'Withiﬁ a state which contribut_é to
ope.rating costs 'and ‘beneﬁt’s»for a MSW yecypling syste;tn; Thefefore, the viability ofa
MSW recycling system in Montana is also not détermined by the percentage of rur'al
Versus urban_ poﬁula’cion within the state. | |

. ‘The distribution of popqlation in clﬁsters and the relative loc.:ation of population
centers ;cow_ard greatér populations, and the conmerée.of other states, appear to play é _
~ more signiﬁcant role in detértnir;ing the éverall viébility of operating a MSW recycling .
system. The implications for Mom.;‘aga_ are that po»pulation cluste;rs may provide some
benefit, by concentrating the materials ge_nerqtea for recycling, for operating a MSW ‘

recycling system. Yet, the isolation of these clusters from 1arge p_obulation centers in -

AN
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other §tates derer iocal recycliné operations.' In addition, demographic distn'bution is dnly
one factor contributing to tne viability of rec:)}cling MSW in Montana. The effects of
additio'nal‘cultdral and locational factors upon thd viability nf recycling MSW will be

assessed in the remaining portion of this thesis.

Eﬁects of Population Economics Upon MSW Recycling

Economic charanteﬁstrcs df each place under examination may also contribute to
the success of MSW recycling. 'The variables nvhich affect the behavior of individuals
toward recychng and envrronmental concerns of md1v1duals have been a topic of much
discussion in Joumals (A startmg pomt for this type of researdh shonld include Schultz, et
al.,, 1995 and David W. Moore, 1995). The 1mpact of varrables on-a state-wide recycling
rate d.o“e's‘not appear to be rdadily assumed from tnesq discussions. Two economic
indicators of potential significance to state'recycﬁné acllié;vements are unemployment rates
and rrledian incomes.

The percenfaée of unemploym'ent for the ,stddy states in 1990 ranged frorn 3.9%
(South Dakota) to 7.0% (Alaska). (Table 8, p88%). Montana ranked tthd from the top
with 6. O% unemployment while New Mexico (6 5%) came in second North and South
Dakota have the lowest unemployment rates in the study, 3.9 and 4.0 perr:ent respectwely.

Regression analysis between recycling achievementg and ,u'nemploymént rates for
each study state revealed er nngative curyilinear correlatinn. (See Figure 24). - The trdnd
implies‘that recycling rates are lower when unemployment ratés are higher. It is not clear

why this correlation exists, but it may be a reflection of state-wide economic conditions




Figure 24 : Curvilinear Regression Analysis of Unemployment
versus Recycling Rate for the Study States
(except Minnesota)

n=8 y = 5.2441X2- 64.451x + 204.43

0 2 4 6 8

Percent Unemployment

Explanation :
y = trendline equation R = regression coefficient
n = number of data points (states) (1 indicates direct relationship)

Source : U S. Census Bureau, 1993 and Glenn, Jim 1998 May.
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which influence both unemployment and recyclilglg‘ aétivities. There is still a sigrﬁﬁéant
random variable which contributes to the relétionéhip betwe;en ;ch_esé values as is Showx\1. by"
the scatter about the curve. This variable may be a resuit,o’fa combinétion o‘f sé\./eral |
other ihﬂuéncés and the degree to which they afe present in a particular plaée:

The fange of per cqbité median income for all of the study states was $10,661 fo'
. $17,610 with Montana falling téwérds the bottom of the spectrum. Ne.vada, Alaskz'i, and
M@nneséta rank higheét, eéc}"l with incomes at least $3'00(5 higher. ,(‘Sée Tab1e‘>.8). :

The correlation between recycling rates and per capita median income reveai a
very; weak trena (Figure 25). Thus we can conclude that per capita rﬁedian inco_me'is'not

likely a signiﬁcaﬁt'inﬂuence upon the achievements of recycling activities. in these states.
" - Political and Social Effects on MSW Recycling

A; prévibuély discussed in “A History of Public Involve‘rnent;’, (pp27 - 30), the
Anational envifonment surrounding the solid waste managément and recycling industry
promotes t;echniques_for reducing envirénmental pollution,"wh‘ich in turn has increased
pressure on community disposal pr;icticeé and encouraged industry to reassess |
manufacturing techniques. Still, these policies leave it up to states to set levels of concern
by‘examples f.or. the public, agd to direct local waste management and reéoyegeci ma’;erial
ma_rket'developrhent. States in-turn direct local entities to carry out a_irari_et_y of activities
to meet the needs of solid waste 'managemer.lt.- Thésé directives'contribut'e At(.) the
effectiveness of reeycling activities on bbth the suppiy' and demand side. Some directives

have proven to be positive approaches to waste management and recycling while others

I -




109

Figure 25 : Curvilinear Regression Analysis of Median per
Capita Income versus Recycling Rate for the Study
States (except Minnesota)

n=8 y = 1E-OSx2- 0.0339x + 253.96 R =0.2509

0 5000 10000 15000 20000

Median per Capita Income

Explanation :
y = trendline equation R = regression coefficient
n = number of data points (states) (1 indicates direct relationship)

Source : U S. Census Bureau, 1993 and Glenn, Jim 1998 May.
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have proven to cause ‘hardships. For example, recycling mandates without market
development can sometimes provide a surplus of recovered‘ materials Which burden
available manufacturmg capacities. As a result, market pnces for recovered materials fall, .
leading to 0reater difficulties in operatmg sustainable recycling programs

State pohcres vary based on individual expectatrons and needs Landﬁll pressure’
can be the pnmary force behind recycling. In addltlon some states .v1eW recycling as an’
investment in jobs, tndustnal pollution control, and econornic expansion. Some of the
common methods utilized by state policies include recychng goals landfill bans, recycled
content procurement preferences tax mcentrves assessnient and momtormg requlrements,
: educatron market development ass1stance and ﬁmdlng or providing ass1stance with
| procunng funds (grants loans), etc.

In an attempt to determine the viability of Montana $ MSW recychng systern the .
policies of tlus state will be compared to those of the other study states By analyzing
each i 1n comparison to its \respectlve recychng achievements, or recycling rate, a list of

md1v1dual state pohc1es which seem most beneficial can be compiled. In turn the policies

of Montana can be assessed - . T

: i)olitical Background of Montana’s‘Recy‘ cling System

Montana has responded to national and local waste issues based on the specific
need'.s of it’s situation, as all states did. During the same year as the federa’l Solid Waste
‘Disposal Act, the Montana Department of Health and Environmental Sciences (MDHES)

took a position to -promote sanitary disposal such as applying daily soil cover and
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controlling litter instead ot" openly burning materials.

In 1969, The Refuse Dispo'sal D_istrict Law was enacted to allow counties to create
refuse districts, with waste management plans, and “to implement fees for waste disposal” :
(M]j}IES 1994, p17). The Solid Waste Management Program (SWI\/t) was formed as
' part of MDHES in the 1970's and operated W1th matching funds from the United States
Envrronmental Protection Agency (EPA). The SWM had the authonty to license disposal
fac111t1es and enforce operational crrtena set by the state.

Recycling was not a pubhc concern yvell into the 197_O's, although there was
private trade and industrial recyc‘ling of many materials as early as 1916 Ho.u'seho'ld |
MSW was generally landﬁlled unt11 “Montana Recycling Inc [currently Montana
RecycleNow] pioneered household recyclmg operatrons in 1971" (MDHES 1994, p20)

. The MDHES w1th support from the EPA; funded a study to assess the feasrbrhty
of utlhzmg materials from the waste stream as an energy source and recovering matenals
for resale. This study found that “metals are the only secondary materials which can
presently be recovered and ma_rketed effectlvely from processed solid waste” (Henningsor, »
Durham, and Richardson 1976,.p4). It also found that newspn'nt and corrugated naper_.

- could be recovered but that the market prices ot‘ the time would.not support" the effort.

The final recommendations stated that continued landﬁlhng and regionaﬁzation of waste

- management -to ‘sunport Waste-to-energy incinerators should he the chosen methods of |

- waste Imanagement for Montana. It.additionally recommended.steps for_irnplementation. ‘
.Thes'e ‘conclusions were 'taken into account during future solid waste management. s

decisions and are reflected in the lack of recycling interest on the part of the state.

-
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Improved solid waste management strategies were still a pnonty Amendment to
the Solid Waste Management Act in 1977 required a state solid waste management plan
~ and gave local governments anthority to create and maintain solid waste‘ma_nagement
| sYstems (MDHES 1994). Prior to these amendments, Iocal governments were
“not..‘.anthorized to own or op'erate solid waste processing and resource reeovery '
facilities, nor [were] they permitted to market resource recovery products on an open
| market basis except” under certain specific circumstances (Hennmgson Durham, and
_' Richardson pl4). These amendments are 51gn1ﬁcant in that they gave locaI goi/ermnents
authority to “enter into agreements for marketing reCoyered materials” (MDI_—IES 1994). '
During this pen’od, some funds were-appropriated to assist counties vizith local and
regional planning. Yet, planning was still direc’ted mainly at disposal.
During the 198(5"3, Federal ﬁnancial support stopped and state programs thinned. --
. Around the state “private hu’y—back centers, both for-profit and non-profit, opened in :
many Montana towns” (MDHES 1994, p'20).. Then Subtitle D Landiill 'R_equirements
ix/ere passed by the EPA. It was -feared that Ithe wide open .spaces of Montana would
become an.attra'ctive alternative for out-of-state disposal needs. In 1989 a moratorium
was placed on the importation- ot waste (MDI—IES i994‘). The moratorium was ovérruled

by court action and legalities are still under debate.

Renewed support led to the authorization of waste management facility fees which

were apphed toward the expanswn of the Montana State Solid Waste Management -
Program. In 1991, The Integrated Waste Management Act (IWMA) was passed in to

shift the SWM Program toward a more‘balanced approach between management of waste
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and consert/ation"of ._reslources. The Act‘,established a waste reduction- goal of 25% by
1996. It also adopted an inte'grated waste rnanagement policy which must be based on the
_foltdwing order of priority: 1) Seurce reduction; 2)' Reuse; 3) Recycling; 4) Compdsting;
'5) Landfill disposal or incineration (MDHES 1994).- State aéencies, universities, and the
legislature were directed te begin a pr.o.curement’ program for pr'_oducts.made fr.dr'n post-

consumer materials “if the use is technologically practical and reasonably cost-effective”
' (Montana Codes Annotated 75-10- 806). The same aoencres were drrected to prepare and
1mplement source reduction and recychng plans. Recychng was for the first t1me a higher
priority than landﬁlhng for Montana. | |

- The IWMA also requ1red a state lsohd waste management plan to.be prepared by

MDHES. Such a plan was adopted on July 15, 1994, designed to be a guide not |
' requirements and will be updated every five years. Recommendations_ for further
development of MSW recycling called for~ increased education, increased purchases of -
recycled products,. expanded coﬂection facilities, a concentrated effort for support .of one
or two materials (unspecified at this time), variable garbage rates which reward recyclers,

tax or equipment incentives for industry, and the development of grant and loan 'prograr_ns.

Another result of the .I-WMA was The 1995 Montana Guide for BuvingRecvcled Products
published by MDHES with funds provided by the EPA (MDHES 1994). |

| Tne State of Montana took a positicn to include MSW recycling in it’s overall _'
solid waste management practices in 1991 and provided direction' for- increasing‘ the

recycling infrastructure by 1994. In fact, recycling was already practiced across the state

by private businesses and had been for some time. An assessment of recycling practices in
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'1..991 claimed that “Montana has a surprisingly strong recycling collection and processing
netwbrk ... however, it is still in its infancy when it comes to integrated solid waste "

management” (Lightle 1991, p 146).

Study State Legislative Profiles

Due to Montana’s late entry into the public arena of MSW recycling, it was and

still is in a position to learn from other states. A strohg private and grassroots

infrastructure for recycling supports further déVelopment. This allows Montana to utilize

‘the.best approaches toward building it’s recycling infrastructure to achieve whichever.
'goals are determined most desirable for the health and welfare of residents.
In order to determine whether MSW recycling is currently viable in Montana, the

policies and social pressures are examined for each study state. This examination reveals

the level of interest and the most effective policies towards MSW recycling for states with

"similar population and regional.chéraéteristics. The interest and policies of Montana are
then assessed to determine their ability to produce zli"viable MSW recycli.ng system for thf:
state. Table 10 lists some of 'the pertinent policies of éach of the stl%dy states.

Landfill pressures are often féported as the main force behind MSW rec-ycl_ing and
for some states-it-is the most critical iséue. But, correiaﬁori by regression anglyéis for . |
recycling rafes and landfill data show that there is no sigriiﬁcaﬁt correlation betweeri
rec.ycli.ng rate and either the number o_f lanciﬁﬂ facili;cies or the expected 1ife’§ime -of 'landﬁll.
capacity (Appendix D). Lack of porrelation implies that ﬁationally there rmust be

'

significant other forces at work. - There does appear to be some trend, although slight,




Table 10

State

Alaska

Idaho
Minnesota
Montana
Nevada

New Mexico
North Dakota
South Dakota
Wyoming

. Pertinent Government Policies of the Study States

Goals
(%)

10
25
50/35
25
25
50
40
50
25

Goal Post-consumer
Deadline Landfill Bans Procurement

1996

1995

1996 X

1996 X
1995

2000

2000

2001 X X
2005 X

Structural
Mandate

Tax
incentive

Business
Reporting

Tax/Surcharge
Funding

Legislative
Appropriation
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within the study states as the following will discuss.

The landfill capacity, by the number of years remaining, for the study states include

some of the highest in the nation, yet vary considerably (Glen'.n'.l 998 April). (Se;s Table 9, . .

p96). They range frém 10 (Minnesota and South Dakota) years to 100 (Wyoming) years.l
(Alaska and Idaho did not report remaininé cap.écit&). Both Minnesota and South Dakéta

‘aggre‘ssively approach MSW recycliﬁg, while Wyoming déeé not seem to be greatly

"th.,reatened l;y landfill cldéures in the near‘ future. The remainiﬁg study states do nqt\. ,

' directly fit the rhodfsl, although their regycling-rateé and remaining capacities Vary‘betw{een

;chose of the étafes’ already discussed. Ther_e is l;efweén 20 and 75 year_sbf cgpa'city for

New Mexico (20), North Dakota (4(_)), and Neva_da (75). Montana alsc fits between the ~

outer parameters of the rﬁodel with api)roximately 26 years of remaining landfill capacity.

* This évidént’ limit to landfilling fs_ﬁbt reflected in its’ MSW recycling rate.of only 5%.

Anothéf mea.‘e,u're (.)f landfill pressure is ‘ghe cost per ton of disposal. There does -
not appear to bqa frend bet.ween recycling rate and the cos£ of landfill disposal for the '

' study states. Minnesota (350) and Alaska ($80) have high fees while Wyoming hés the
lowest fee at only $10 per ton. The refnaining states have disposal fees between $21.5 ’ar{d
$35, about average for. fhe nation. ‘Montana ($35) actuaily has the highest' rate in this
groﬁp, buf,_ag:iin itg’ recycling réte does not correlate to this level of diépo‘sal cost. .

Landfill pressures likely influenced thé timing of study state entry info the MSW recycling

arena and may play a partin a state’s approach to recycling, although it does not dppear to -

be directly related to MSW recycling achievements as measured by the recycliﬁg rate of'a

staté. ' b
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All'study states have established a.recycling or -combination waste reduction and
-recyclihg goal. Each state hes also published a_recyeling direcfory which commonly lists
.the locations of recycling facﬁities where household_s can drop off separafed materials.
Some directories also list maanaetureré which utilize recovered -materials, and the
products_whieh they produce. 'Many of the study states haifev only predueed one issue of
the directory, and thus many are three and five years oid. |

' Minnes_eta has been publicly involved in directing its.’ recycling system towards

success almost siﬁce the beginning of the national movement for MSW recycling. Even
prier to state involvement, as early as the mid 1980's, the regien surrounding
| Mi’nneapelis-St. Paul had began- building a MSW feeycﬁng iﬁfrastructure. In 1989, the
* state passed legislation'\;vhieh placed requirements oﬁ counties fo’r meeting certaiﬁ |
reeycling éoals. It should be noted that the state did not reendate recycling by the
' generators themselves, but began to proﬁde a stgte-wide_ recycling service.

In 1993 the recycling goais for counties were raised to 35% (from 25%) for
'Greater Minnesota and 50%(from 35%) for the Metropohtan Area to be achleved by
1996 Countles were directed to meet goals by prowdmg certam minimum services. All
count}es had to provide at least one' convenient recychng center, as well a.s.recychng -
promotion and education: Additionall.y,' cities wi’;h over 5,000 residen;cs were reqeired to.
.- provide drep-off or curbside services, the exact re_quiremenfs were based on population
.51ze Counties were also required to prov1de 1mp1ementat10n reports Many countles
declded to require businesses to recycle in order to meet-the state mandated recychng

goals. Ihe Minnesota Office of En\_nronmental Asslstance was the pnmary source for.
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techmcal assistance from the start and contmuesi to develop new aSSIStance programs
(Minnesota Office of Enwronmental Assistance 1996).

Loan and grant programs were (ieveloped' to assist recycling endeavors eirid as’
incentives for busmesees which produce recycle'd prociucts. In 1989:, Minnesota also.
imposed a garbage collection tax of 6%.to provide for direct ass_istance to all connties.'
The tax was later altere(i ro become a 9.75% fee directeci at MSW haulers. Through this

' method, the state raised $2§ >'40(.),000 in 1997 for recycling activities (Glenn 1990 April ;
== 1998 May). ' | |
Minnesota hap implemented two other policies in an effort to promote recycling.
First, 1t has banned telephone books from landﬁlis (in addition to tires,_.yard, _trimmingé,
motor oil, applianceé, mercury, vehiole batteries, fluids, and ﬁiters). Second, it instituted
' 'source reduction creditsf to be 'applie:d.tovi/ard recycling rates for coUntiee. Certain
programe and activitieé directed at source redue’rion and c0mposting allow cou'nties to
.earn these credits which help them to achieve their goals. o
The recychng achievements of South Dakota are ]ust as. unpressive as those in
. Minnesota With both states reporting a 42% recycling rate for 1997. Yet, South Dakota
has a population and tax base more similar to Montana than to Minnesota, and_ therefore
may be more comparable to Montana.

South Dakota actually approaches MSW recycling in a few of the same ways-as
Minnesota but not all. They are the only two states with landfill bans on materiels of
interest to this stuciy. South Dakota goes beyond' Minnesota and any other state in the

-~ -

nation by banning “office and computer paper, newsprint, corrugated and paperboard;
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glass, plastic, steel, and aluminum coni:éiner_s” (Glenh 1998 -May, p49). (These bans are in
,additiori to tires, yard trimmings, motor oil, appiiances, mércufy, vehic‘.le'bétteries, fluids,
- ;nd filters). The stéte als‘ov has a 50% recycling and waste reduction goal for 2001. -

A state and local government preferénce for réc;ycled contenf materials _has aléo-
béen 'esfablished in South Dakota. The percéntage of reéycled c:ontent is ﬁot specified, nor
'~ is post-consumer. '. Furthe%’more, it .is a preferencé réth,er than a mandate, and it ié quaﬁﬁeé
by only being a p.,reference if it'is more cost effective to‘. purchaée the recyc-;led material

(Barton 1998). A qualifier such as‘this defeats the attempt to sﬁpport ﬁost—coﬁsumer
products. - In this situation, there is no e)_(amp'lé.f_or the. i)ublié'to follow, demand will nevéf
increase, and the;eforé the price of these prbducté will not fall, or the product will not
even Ee provided. | |

South Dakota has had a recycling coordinator since 1992 when leéislation fof
waste re'élu:ction and recycling was established. .As with ;naﬁy other states, the priority is |
wasfe diversion in any form, not just recyclix_lg: According to Deb.orah Barton, Executivg
Director of South Dakotas’ Department of Environment and Natural Resources, there aré |
no “formal programs” but a gr.eat deal of local initiative which direct the recycling system
in South Dakota (Personai Corresp.ondence). “Some areas have 100% goveﬁment'owned_
'and'o'pérated centers énd other areas have elec_:ted' to use privately-ownéd and operated
centers which contract with local governments to collect, process and mari(ef recyclables”
(Barton 1998). Lécal gévernments are .taking responsibility to insure MSW recycling ~
availability for residents. There efforté are suppor‘géd by state policies. '

South Dakota utilizes both a $1.00 per ton surcharge on diqusél, as well as a tax

’
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on tires to support recyclmg programs. In 1997, $1 300,000 was raised With these two
methods -The funds are used to prov1de grants and loans for waste minimization,
recycling, and economic development through the Solid Waste Management Program At :
least half of the money is earmarked spe01ﬁcally for recycling prOJ ects. The Department of
~ Natural Resources and the South Dakota Solid Waste Management Association have
. promoted waste reduction through education and technical assistance as well (Glenn 1998
May ; 'South Dakota Government Website).
Nevada obtains _nearly_as much ﬁinding as South Dakota and also requires'county
recycling provisions. Funding is provided by a tax on tires 'vvhich brought in
- approi(imately $1, 100;(500 for in 1997, Thi_s money is used for recycling initiatives
including administrative and educational costs, and for providing grants to rural areas,
~non-profit organizations, and the University of Nevada (Glenn 1998_ l\/Iay ; Sturtevant ancl
Crossley-1997), | |
Requirements for counties in Nevada to provide certain recycling opportunities

were developed in 1991 and later amended Specrﬁc requirements are determmed by the
: populatlon within the county. As of 1995, counties with less than 25, 000 people are,
exempt. Those with popula’uons between 25 OOO and 100,000 must provide recychng :
centers if none are present While counties With more than 100,000 people must prov1de
_curbside services to resrdents. Since 1593, Nevada has also collected annual tonnage |
reports for recycling on a county level. Though, they still have problems with data

collection which falls within proprietary rights. In an attempt to resolve these data gaps,

the state passed legislation which requires all recycling centers to report the number of -
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tons processed for each material .(Sturtevant and Crossley 1997).

Atiditional funding fot the state was received througtl a grapt frotn the EPA Jobs-
Through—Recycliné program. Nevada matched the amount received by the grant. With
these funds, the state hired a Recycling & Economic bevel_opment Advocate to assist
“strtall—scale entrepr'eneurship and eneourage” businesses to relocate to Nevada-
_(Sturtevaht and Crossley 1997, p15). The Nevada Division. of Envirenmental Protection
. is also required to subtnit anmial reports to the Legislative Counsel Bureau on tecycling,
‘waste reduction, and market development activities.

One ineentive aimed at increasing .recovere.d material market develepment is a tax
aba_te’ment plan offered to businesses for the purpose of purchasing- and upgrading' : |
equipment for ptocessing and remanufacturirtg ptocegses. _The tax abatement receives 5%
of thé 7% total tax on purchases of thlS sort (Nevada Commission otl Ecortomic

.Development (NCED) 1998).

All of the recycling and waste reduction funding for Nevada has developed out of |

a response to the intent of the state to meet its’ MSW management goals.” In'1991, the
state est_ablished a goal of 25%, called a “diversion goal”, which i,ne.lud'esnwaste tedpction
and re-use. T'he deadline for tlai!s goal was 1995 and they reported only 15% for their .
fecycling ratein 1997. T he ferﬁaining quantity that is diverted_ Ewas not reported and .lil;:ely
is unclear due to the difficulty with measuring source reductior'l.'

Even wﬁh all of this apparent interest in recycling in Nevada, the state Was

criticized in the 1998 Recycling Market Development Report (NCED '1998). The report

pointed out that limitations with the incentives and the lack of motivation to reach the .
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recycling goél ipdicates to industry, that Nevada does not take recycliﬁg asa ;en'ous'
endeavqr. Witﬁout the assurance of public aevotion to recycling, steady volume,
legislative comnﬁtment,' and inceﬁtives f;)r the support of reqyclihg, potential re- |
manufacturers do' not and will not want to rélpcate or invest capitél to. fetréﬁt their
businesses. Spme of the blame for these shortcomings ére related to the structure of
garbgge franchise agreeménts in Nevéda which, reportedly, adversely effect the willingness
. ~of counties to promote recycliné because they gain no benefits from doing so‘. The
franchise agreements also diécoﬁrage thir'd party recycling.

"~ New Mexi‘c'o. alsb appears to be acti\}ely involved in directing MSW rﬁanagement,
inciuding recyc,ling‘,. within its’ bordg:rs. The state began taking control of solid waste
rﬁanagement in the early 1970's ina reépohse to proble‘m‘s associated with litter. Solid
Wéste Manag‘ement -Regulatiéns were~ édopteci in 1989 anci The Solié Waste Act of 1990
assigned the New Mexico Health and Environment Departrinent responsibilify for creating
a c.ooperative' effort “to dévelop _and implement ... a comprehensi\'ze solid waste
managémeﬁt plan” and to assure the 'f)rotection_of the environment through this process
(The I\\Iew Mexico Environmént Department MD) 1997, p12).. |

The 1990 Act requires, among others, 'a-nnual rcpérts on the p,rOg‘ress of
management prb_grams, iﬁcluamg ,recycliné, ﬁumbers on the volumes of material handled
and evaluétion of markets for recovered materials. The act also established a policy for
state purchasing agerifs to establish guidéiines and purchasé produéts with recycled
content, “when technically aﬁd e‘cof‘lbmically feasible” (NMED 1997, pl.S).' "\l‘kﬁs‘.p.oiicy

was later clarified to become a mandate for 5% procurement of recycled products. New
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Mexico was actually the first of the_ study states vvitlr nlinimum content laws of this nature.
New Mexico offers a tax credit on recycﬁng equipment to encourage MSW - |
" recycling. Tlre state has also established aISO% recycling goal with a deadline in the year
2000. It also provided.$250,.000 in waste reduction grants during 1997. Although; New
‘Mexrco does not report any fundrng for recychng programs in 1997 (NMED 1997 ; Glenn
1998 May).
Similarly; neither Alaska nor Idaho reported funding designated specifically for -
MSW recychng Tn add1t1on, the remalmng study states, (Wyoming, Montana, and North .
Dakota) reported the lowest levels of ﬁlndmg for 1997 whrch appears to be reflected in
each state’s level of 1nvolvernent (Glenn 1998 May). Yet, non-proﬁt orcramzatrons local
and grassroots initiative often supplement state support and can successfully enhance
: recyc]lng endeavors. |
Alaska has recognized that efforts aimed at bringing landfills into compliance in .
.remote areas are greatlv challenged. Alaska is really working to capture industrial waste
“since, in Anchorage, 80% of all waste going to landﬁlls is industrial, and only 20% is -
household. (O’Connell 1998). The éreen Star Program was developed in Anchorage for |
this purpose. The'program recognizes business efforts to maintain standards ol‘waste |
preventlon | |
According to Kim O Connell the author of “Northern Exposure Solid Waste
Developments in Alaska”, all recovered materials are hauled to Washington for processing
as there are no processing facilities in the state: There is a recycling center operating in

Anchorage where household materials are collected. - Smaller communities are also
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. attempting to deilelop ways 1o recycte:- Assistance oﬁeh comes from Alaskans t‘or Litter
Prevention and Recychng an organization based in Anchorage Workmc w1th issues of .
‘economic feas1b1hty Among other activities, the organization “coordinates the back—
‘hauhnc of waste and recyclables [mostly alummum] to the Lower 48" (O’Connell. 1998,
p37).

The State shows support for recycling markets through a 5% procurement
creference for recycled content ,withih state agehcies. In addition, Alaska has set ef goal of
" 10% for weste reduction and recyclihg, but failed to meet the goal in 1996, as tergeted.

" (O’Connell 1998). Through the end of 1997, the state had rnanaged to recycle an
estimated 7% of MSW'. This represents the third lowest recycling r'dte itr .th’e Us, btlt
more thah.either Montana or Wyoming (Glenn 1998 Mayj. Again, the additional amotmt
of waste redliction is difficult to measure end was not reported. Had this anrount' been
hleacured, the state may have been able to claim that 1t had reached its target goal, a
reward-for all of those strivtng to improve waste reduction and recycling.’

| Idaho established a recycling goal of 25% with a target date of 1995 but'the state
reported only a 10% recyclmg rate’ m 1996 Idaho has also estabhshed tax breaks similar
to those of other states. There is also a tax reductlon on the purchase of machmery which
allows manufacturers to use recovered materials to produce new products. In’ 1995,
Idaho applied for, ahd received a grant from the EPA’S Jobs Throﬁgh_Recycling Program.' ‘ ‘
The fundS are used for market deveiopment for glass and cardboard, as well as or'ganics;'
In 1997 and 1998 the state sponsored additional analyses, worhshops, and éupoort aimed

toward industry dextelopm'eht (EPA on-line 1998, State Proﬁles).
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Wyoming has-a 25% recycling goal with a deadline in 2005 (Glenn 1998 May). E

Currently, the recycling rate is,only 5% of the MSW generated. Programs in Wyoming

were fundeéd through legislative appropriation in the amount of $48,000 in 1997, Montana ,

has als<; enacted legislative appropriation for foughly the S;me amount, ($50,QOO). .
Accofding to the qu@ng Rébycles Websité (1998), the;re are no staﬁdard data
collection "'method‘s or férma] prograrﬂs;_bpt there ié the i'nten/th1_:o enhaqce .recyclin;g .
activities within the state and the region. “Since 199 1 ébout $’140,(")00. has been awarded
to 49 different community rlgcyciirllg_prpgrams” with $20,000: from the state and additional
monies coming from private funding (Gentry-Hogle 1998). The state has also received a
grant throggh the EPA- J obs-Throuéh—Recycling programi‘which covc%s the cost of ihree
Rec;fcling Economic Developmeﬁt. .Adyocates.' The Wyoming Governpr’_s Committee on
Recycling also .oﬁ“ers g,.rant's to cities, céunﬁes, and non-profit organizations for MSW

recycling activities.

North Dakota has established a recycling goal of 40% with a deadline 2000. In o

1997 the state reporfed a rec;}cling rate of 21%. In addition to bans on vehicle batteries
and motor oil,. North Dakota hés a landﬁll ban on white goods'which‘may' have influenced
the development ofé steelire'cy.cling infrastrﬁcture throughout the state. |

North Dakot_zi reported the lowest funding of a}i the-study states in _1997 at
$45,000, although'thié ié just slightly lower than funding in Montana and Wyogﬁ_ng.
North Dakota_’é recycling funds are obtained through general legislatiyé appropriation.
Tﬁe state uses part of the allocation to employ a recycling coordihétor and alsc; qulishés a

recycling directory.
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In éummary, each 6f the study states has incorborat,ed MSW recycling into their |

- overall waste manégement pla’n. The extent of stéte iﬁ\'/olveme‘nt varies ﬁorﬁ mandaj;ed
.directi.ves, to reconu%xendatidns' supported By financial and technical sﬁpport, to the
- provision of a goal, and ed:lcatiog. "‘The stud}-f states do not utilize all of the avaiiable
methods of recycling prbmoﬁon. In addition, inot all policies afg directly applicable to | :
each state due to "c_he individual characteristics. Montéria can gain from the experience of
these othe‘r states though. Many ,states. have tested théir policies over é lbng .peri'od and
- continue to adjust policies and reestablish goals, .and intentions ag their situ_atioﬁ changc;,s_.

The study statés have appro;ached the'me‘magemem; of MSW recycﬁpg by ﬁtili'zing |
several methods of direc.:tioﬁ for local Waste_ management. - In some {cases, Iike..Mi_nnesota
and Nevada, mandated directives have creafed a statevﬁde s‘tructur.e of fecycling
accessability fér_ residents.. Throughout the rest of the st,ﬁdy states, state authorities have
provided recommendat_ioné or guidelin@é but has not mandated prqcedures.: i

All study states have establisﬁed goals for the amount of MSW.whjch they intend
to divert from landfills. Eut, many deadlines have passed without éonséqugnce for failing
to meét or even come closé to the goals. Procurement preferencgs are also a-common
method by which states assert suppor:t fo.r reqyi;ling and-ﬁlarket development'for"

recovered MSW materials. The preferences require very low perceritages of recycled

_ content and are often qualified by statements which work against the intent of the

preference. Preferences are also just that, preferences not méndates, and will not generally

be followed due to initial inconvenience of researching purchases. New Mexico is the or_lly

study state which has mandated a specific level of required purchases for recycled -
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| products. Another common policy is that of tax breaks_ for niéc’hinefy to be-used for
processing or manufac‘:t.uring recycléd products. Again, it does no;c app_eér that the
) incentives are strong ;anoﬁgh to serve their inte'nded purpose, that of enticing new entries

into the recycling industry orl in\;estment into expanded éberations. ' |

Grants aﬁd Ioéns are other mgthods by which s’éates caﬁ gssist recycling eﬁ‘prts and
have some authority in planning and dirgcting the activities which would be most helpﬁﬂ in
their states. Unfortunately, such prbgrams have not generally been available to individuals
. or private businesses, except in South Dakota. Montana restricts these benefits to
: government entities and ngn-proﬁt organizations. Yet, the fécycling structure in Montana
i; built on priv.ate business. |
It is very difﬁcul’{: to detérmine from thisllimited revié\& of policy issues which
.policies.fare the Iﬁoét:eﬁ’ective for a state.su.ch as Mpntana,' but the State can learn from
the examples. A structured mandate program such as that seen in Minne_sota is effective
for a large populatic;n base, bu1; does not seem to be as .eﬁ’ec’civc;~ in more sparse~1.y inhabited
arpaé, such as _Ne:vada.‘ In Montana such a prograrﬁ would be very difficult to instifute. lIn
- addition, c.:Oun.ties in Montana which would likely bé iﬁcluded in mandated recycling center
or drop-oﬁ’ facility accessability, (those with higher p;)lpulafi;)ns), already_have private ‘
facilities. |
South Dakota has taken a.large step to emphasize it's" desire to keep certain

recyclable materials out of Iandﬁlls by placing bans on targe_fed materials. For this state,
this method is obviously eﬁ‘ectivgl. " Again, it would be ciiﬂicult‘to’éstablish such a t;an in

Montana, and may even cause adverse effects on existing recycling programs without the
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proper.alternatives to disposal in place.

As discussed above, goals, procurement preferences, and tax incentives are valid

methods of showzirfg an intent to support MSW recycling, especially when combined with .~

appropriate assistance and directiveé. Yet, weak language, low standards, and srﬁall
benefit ﬁom incentives cannb’; accomplish thé intended outcome on their own. In fact, .
suc_h an app-rc.)'ach séts a bad example for the public when there is such a small effort by.
officials to meet the set goals or stand by their preferences. In Névada,- sf.nall tax breaks
* "have not proven to be eﬂ‘ective in demonstrating to industry that their is a 1egitirhéte
concern for MSW recycliqg, or that the legislatiqn or community will sﬁppoﬁ them if they
risk moving to the state. | |

~ The sfate of Montana has taken z; positive step tdwérd prémoting récycling by
esta‘bﬁshing the intention o_f 'integréted solid waste managemenfs a goél fér ";he percentage
of fecycﬁng' desired, tax i110enti§es, and a full-time waste manag_e;nie‘nt and £ecyé’1mg
coordinator. 'In addition, the state has. mandated procur'emer;t as well as wa;té reduction
. and recycling for state agencies, universities, aﬁd _legislative; bodies. ﬂﬁforiunatélj, the
recycling gégl was not met by the targeted deadline and there was no consequence nor
even a reasse'séﬁlent at tﬁat tiﬁe: As with many c;f the stﬁdy states, this reflects poorly <;n
the state and do.‘es not set an ‘e>.(amp1'e of éeriéus intent for residents or fgr potential |
. manufacturers.
| The state does better to show a serious intent to pro"mote' fecypliﬁg thréu’gh the
. recycled product procurement mandate. .The legislation was qualified éoméwhaf to avoid

extreme demands, but the verbiage’ of the mandate still remains strong. In addition,
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support was provided in the form of a market development task force which met i.n 1992
and 1993 _The task force helped establish accessible vendors for supphes and assisted
With waste reduction and recychng planning. Unfortunately, the task force did not
“establish a precedent for high post-consumer content and therefore Montana still considers
30% post-consumer- content in pap'er,to be 'adequate. Numbers on the success of this |
'm'andate are‘currentiy being collected by the Department of Environmental' Quality. |
- Tax incentives provided by the state of Montana come in two forms: 1.) 10% tax
deduction lis provided for husinesses who buy recycled products, and 2.) tax credit on
“depreciable property that is used (a) to collect and process reclaimable material or (b) to
manufacture products’fro'rn reclaimable material ...” (DEQ 1999, Waste 'Reduction
Incenti\res for Montanans). Since 1996, the amount of credit begins with 25% on
$250,000 invested, and fails t0.15% and then to 5%, not.to exceed a million dollars.. Eoth - ‘
ot’ these tax irrcentives are ireasonably strong incentives for purchasing _products_and.
equipment which promote recycling. |
The performance o’fi\/[ontanalto direct-its institutions, municipalities, and citizens
toward achieving a viable MSW recycling system is on the right track.. The state appears
to be in a better policy position than many of the study states whose policies are weah,
unimpressive, and ineffective. Several recomrnendati'ons could impr_ove the _effectiveness
'of MSW recycli_ng in Montana."
A reassessment of the status and goals of‘recycling is definitely in o-rder. In fact, |
the IWMA. 'req'uires: that the solid waste managementplan is updated every five years.

Currently, data collection for this purpose is underway: With this reassessment, the
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recycling goal could be Iowered to a more realistic level, one tNhieh can be aehieved
through serteus intent. Recycling goals _speeiﬁc to paper, plastic, ztnd gl'ass. could also be
~ developed in hopes of focusing efforts on effective support.' Stﬁﬁng for a realistic geal
_ ‘may inspire those working towards it. Reactling that goal will then be a reward, one
Which will 'be_antlounceci throughout the stete, meaning free‘promotion and edueation for
MSW'rec‘ycling. Increased entfusiasm about recycling will follow. The situation cztn then . '
be reassessed, and .a higher, but realistic, goetl establisﬁed |

- Tax incentives for reeychng equlpment and espec1a11y for manufactunng fac1ht1es
, should be 1ncreased and grants should be made available to private busmesses Montana .
has a strong private infr:a'structure for the collection andprecess-ing _ef MSW matterials
alteady in place. Such enterprises shouid be rewarded and allowed to ﬂo_urish. Neither
the state nor mun1c1paht1es need to duplicate existing services if the market is supplylng
them. Prlvate services should be utﬂlzed to expand MSW recycling. Increasmg fundmg
for expansion through tax breaks, and especially accessablhty to grants, will allow the
state to have sotne control,‘ througlt ap'plieati'on procedures, to direct gre_wth m the most
appropriate:martner. | | | |

‘The post-consumer content of certain products should be speciﬁed in the -
procurement' mertdate. As the fellot?ving section on end-users :\'Nﬂ] discuss in detail,
aluminum, steel, and. glass are commonly made of p.ost'-constlmer materials. Aeeording to
the Department of Ertvironmenta_l Quality, Stete institutions are currently buying paper
With aperoximately 3Q% post-consumer material. Fifty and one hundred percent post-

- consumer paper products are also readily accessible, for most uses. When bought in large .
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quantities, the per unit cost can be very close to that of non post—consumer products. As'
. the demand increases, the cost w.ill' fall. A central supply store for state p.rocurement
“could .rnore effectively acquire reasonable contracts for paper supplies. Currently,'post-_
consumer plastic products are not as readily accessible, but are being produced. This is an
' ernergmg industry and requires the support of consumers in order to become fully
establrshed Again, mcreased demand will make products more accessible and will reduce
.‘costs. In addition, procurement mandates should be extended to all municipalities. _.
Financial and technical support will also have to be provided as will terms for exemptrons
From the study state analysis, it appears that additional or alternate funding to
legislative appropriation would beneﬁtrecycling activities. Taxes on problem-causing
materials such as tires, or on landfill disposal itself, are two of the most common methods.
' Charging those who landﬁll and thus rewardinglthose_ who recycle and reduce seems the
most logical method to 'obtlain- ﬁinds for recycling activities and to reduce landfill activities.
Standardized monitoring of recycling activities should also be considered.
Tracking data would assist in documenting that"_the state is succeeding in 1ts goal. .But,
d’ue to the large involvement of private facilities obtaining accurate data would be diﬂicult.
due to propnetary rights and forcrng th1s issue would be an mfrrngement likely not
welcomed by 1ndustry Funds to support this type of momtoring would also have to be in
place prior to a mandate. . One solution to explore could be to incorporate data reporting
into requirements for obtaining grants. ) |
" All of these suggestions would i 1mprove the Vrabllrty of recycling MSW in Montana

by : 1ncreasmg the awareness of the 1ntention to support recyclrng setting an example for -
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residents to follow _;. and displaying a serious iﬁtent té assist the developmenf of the MSW B
recyclingl system. ‘Most of the" s'uggesjtions would not .gre;atly impact the finances ;)f th,e'

étate or tﬁe residents, but would represeﬁt the desire to reduce the states’ dependence on

landﬁlls:
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END-USER CHARACTERISTICS AND LOCATION RELATIVE TO
' SOURCE AREAS .

~ Introduction to End-users -

Qu_ite oﬁen the discussion of recycling ctcps at ‘snpplier's, and associated costs for ‘
local communities. It is ir’nporta"nt to recognize thet manufacturing is a vit'_al part of the
recycling system. Characteristics of manufactnnng, such as location, capacmes and raw
mategials spec1ﬁca’nons can greatly affect the ab111ty of supphers to operate and the costs
under which they opéfate. In addition, many of the benefits recetyed by recycling MSW
materials are realized in the manufacturing phasecf the recycling -systenl. These beneﬁts'
contribute to the development of the industrial infraétructufe for recycling and therefore '
can directly impact costs at a local, regional, and national levels. By understanding the
needs and desires of manufacturers, for each tyne of recovered rnat'erial, we can customize
the many local prognams and individual preferences ';o support and fit into the national
fecyciing industry. -.

Suppliers, including collectors, processors; and brokers, from all fegions must seek
a rnarket fcr recovered .materials.. The market, or end-user is not interested in waste, but
inn a feedstock for i)noduction (Uni;ced States Environmental Protection Agency 1995).
End-userc including mills, foundries, factdnes, reﬁneries, and ple{nts, use many
manufacfnring methods, operate a variety of ‘eqnif);nent,‘ and produce a vast array of
’ prodncts. The key for indns’n_’y is “whether they can obtain'clean and reliacle supplies, -et a

low enough cost, without sacrificing the qu’alitj} or the price that their customers have’
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eome to expect” (Arrandale 1991, p44). This is if{here directed buying power helps to
show industry that consumeis are willing to support more post-consumer content sucii as
discussed in previous seetions on ‘materials and policies. Oi’ten, utilizing recovered
materials re'quires large ca'pitai. investments, initialiy, in specialized etluipment. The long-
term benefits of installing :—such equipment must outweigh the short-term costs for th‘is type
of investment. For private.industry, this consideration is usually a‘reﬂection. of the
potential to increase the pioﬁt margin in the long-term.

Coincident with national events leading to increased MSW recycling and -
- monitoring efforts in the U.S‘. during the late 1980's, manufacturing regions and districts
were mapped by Flsher (Flsher 1989 In Souza 1990, p355) Figure 26 was adapted from :
Fisher’s data to show the states without a major manufactunng region or smaller district in
the contiguoils United states. Based on this map, seven of the nine study states sho_w 1o
manufactnring distriet, (Alaska is not included in the Fisher study): The only state in |
1989, with a definable manufactnring area was I\'/Iinnesot_a. In effect, Montana was
completely surrounded by states IWh(_) lack manufacturing regions when:the initial atternpts
* at MSW recycling on a public seale were begun. No other state was so coinp_letely
isolated. Fishers’ study also did not consider manufacturing regions in Canada, which
‘could serve as neighboring market regions for Montana.‘ This indicates that Montana must
'-oi/ercome a lack of manufactuiing before feeycling operations could ﬁinction on even
ground with the.'rest of tne c‘ountrj

, Capacities for recovered feedstock have increased in the targeted industries,

(plastic, aluminum, steel, glass, paper), due to the benefits gained through energy and cost
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Study State Figure 26:
Alaska and Hawaii States without Manufacturing Regions
Not Included in Fisher Study or DiStI’iCtS, 1989

Source : Modified from Fisher in Souza, Anthony R. de 1990, p.355
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reductions associated with greater efficiencies of operation as well as gaining a reputation

for supporting environmental conservation. Yet, recovered MSW material capacities still
vary c_onsiderably by industry. Manufacturing of recovered imaterials is tvpically a portion
| of a larger productlon wh1ch developed on a virgin raw materials base. Therefore, the
location of industrial facilities has historically been driven by factors other than supply of
recovered MSW materials. Only 1n a few instances has recovered scrap been developed as
a ptimary source of raw material for production. In effect, the locationi of industry has
been on'ented towards sources of virgin raw rnaterials,, inexpensive energy for fuel,
consumer markets, cheap lahor, or production associations within an industry (Miller '
1977). The current industrial distribution that has developed out of these locational
factors affect the costs accrued by a source area of recovered materials by' impacting |
-transportation costs of to market. Sirnply, longer 'distan'ces.incre‘ase tr'an'sportatioh costs,
thereby reducinr; financial benefits of marketing the rnaterials-. In an attempt to test the
. viability of the MSW recychnor system in Montana the relationshlp of the state (as a
source area) and 1ts potent1a1 end-users (mdustry) are assessed
The potential avaﬂabihty of markets for recovered MSW matenals were examined
to determine the impact of costs associated with industn'al capacities, manufacturing
benefits of using recovered materials, and transportation in the study states; and
subsequently m Montana. In the following sections, a proﬁle of each of the target rnaterial
industries is developed. Each includes general information about required speciﬁcations
for recovered matenals, the processes involved in'remanufacturing recovered materials,

benefits derived by the industry through utilizing recovered materials versus virgin




137
materials, anct the historical outlook _of the industry towards recovered MSW materials. Ih
addition, the current dtstribution of industrial fecilities fer targeted MSW materials in the -
' United States, were mapped. The distribtrtiorrdata were obtained frorn The Glass
' p) ) : .

Packaging Institite, American Plastics Council, and yellow page s_earches through Excite

"and GTE on the Internet.

Paper
Wood, cotton, hemp, and other fibrous materials are Vir'gin'.st-ocl'c for paper,
.though, wood has been the main v1rgm resource used for paper making in the US. since
the mrd 1850's. Wood pulprng technolooy was developed as a response to a shortage of
rags which were the main source of fiber for paper manufacturers prior to that time.
Large for_ests across North Amenca were an ideal seurce of unhmrted ﬁber..Early_wood
pulpiné mitls ,Were located close to the vast forests. Mﬂs in Canada and the US now -
contribute 77% of the global pulp production (Conservetree 1998). At the same time, The
Cénadian Pulp & Paper Ass'ociation claims to import recoxrered ‘paper from'the United
St_ates, alrnost 2 mil_lien tons per year, to meet mill capacities. Canada-atso experts‘ 75 %
.of their recyt:led paper products, most of which is shipped right back to the US (’t’he '
C.anadi_an P-ulp and Paper ‘Association, 1998).
The desire to reduce 1ar1dﬁ11 pressures by Lttilizing MSW materials has promoted -
technology for recycling in the paper indttstry. ‘Recall thett waste paper is largest porti_on
of MSW; thus p.aper'i's the most si_ghiﬁcant‘ strain on landfill space. Once sorted by grade',

according lto specifications, 'p'ap'er made from recovered materials must go through a series
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~ of processes to remove contaminante and create a useable pulp from which to malce the
paper pro_duct. These processes are usually carried out ‘by de-lnking mills, or pulp mills
“which have invested the" rlecessary capital towards equipment 'for this purpose. |
,l)e-inking of Wasteﬁaper hels been practiced since the early 18_()0"s, but de-inking -
capacity really began to expand in the early 1990's due to ovel‘wllelming desire and
~ support from .individuels to utilize recovered papers. The paper industry was reluctant to
invest the necessary capilal into new equipmer_lt for the purpose of recycling recovered

paper. The reason for the reluctance was that they were unsure that the necessary‘

volumes of recovered papers would be cons1stently supphed and that the spec1ﬁcat1ons for _

high grade papers would be met. Wood pulp is readlly available. In addmon the 1ndustry
was concerned that recycling was just a fad and the demand fcr recycled products would
.not withstand time. But, the industry did make the investments in the midy 1990's with
support and commitment from the public. Yet, complications with tlle overwhelming types
of cqntanﬂnents fesulted in the closure of lmany planls soon after opening. Many of those
which withstood lhe initial challenges are repdrtedly running below cepacity duetoa
rela).ced consumer po‘sition, as Wa's\ feared '(Conservatree 1998).

The de-inking process consists of a series of mindng, filtering, and washing

: techniques. Water, heat, and chemicals are applied to recovered paper to separate ink and

other contaminants from the fibers. Large non-paper contaminants such as staples and
paper clips are removed through filtering. Additional weslﬁhg removes smaller
contaminants such as ink particles (Cross Pointe Paper Corporation 1993).

Two main technologies are utilized to remove ink, a ‘washing system’ and
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' _ tlotation cell technology which isa neufer technoiogy'allouzing ink droplets to ﬂoat off the
mrxture. The two te_chnologies react very differently .'to clay Which is found as a coating |
on magaiines. Clay reduces effectivenessudth the Wa'shing sYstern, but flotation cell
technolooy is enhanced by & certain amount of clay. Therefore, it is cruc1a1 to 1ndustry
that specrﬁca‘uons for papers are adhered to-for the specrﬁc end-user (Sound Resource
'Managernent Group Inc. 1996). It i is also important to source areas to supply a hrgh
quality raw rnaterial.bec_auste the quaﬁty-directly aﬁ‘ects.the price paidrby industry for the |
_recovered materials. The.clean pulp is spun to remove additional lightweight |

. contaminants,h and-then spread te dry'in. a sheet which is then used to make paper
products. | |

Often the pulp mi);:ture is also .bleacned to -‘{_)righten fibers. Bleacning with chlorine
can cause a nrultitude of .environmental problems. (F or addttionai discussion on
' consequ_ences': o'.f"' chlorine bleaching see the web site for Treecycle tocated at
: puvww.treecycle.com on the Internet.) Bleached products are considered to be the’
consumers choice by industry, although many consumers are not awa_r_e -that unbleached
paper products are available to those who request them. With greater demand, these
products will become more accessible in every store.'

.Baper fibers do break down through use and remanufacturing, so paper cannot‘be
indefinitely reused. VirOin stoct( s required to marntain the current output of paper
products Yet paper fibers can be reused many./ times, and it is beneﬁcral to do so, not
only from the viewpoint of MSW management When de—mkmg printing and wrmng

papers, as mu'ch as 20 - 30% of the original scrap endsup asa non-useable sludge of ink,
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stickies, and fine, worn fibers. This sludge still requires disposal. In contrast, it is

estimated that only 50% of virgin wood contains the cellulose fiber that can be made into

- paper (Kinsella 1996).

Manufacturers gain benefits when recycling recovered paper in the form of energy

and water savings, as well as a reduction in pollution, and thus remediation costs.

. “According to the U.S. Ehvironmental Protection Agency, one ton of pulp made from de-

inkeci fiber requires 60 pefcent less energy to manufacture than one ton of pulp made from
virgin-.wood'ﬁber...Prqducing one ton of de-;nke.d fiber also takes much less Water - .abou't
7000 fewer éﬁlléns - than pr(;ducing a tcén of virgin fiber. In addition, ‘the recycled paper
production brocess generafes far less air pollutiidn and chemical Wasfe than virgin—pﬁlp '
produc;tion” (_Croés Pointe Paﬁer Corporation 1993). T_hése benefits are gained not only
by the manufacturers of recovefed m.a’;eri\als, but by co@unities near the facility, as well.
as the entire nation. Source areas which have resident end-users also benefit from l(;W .
transportatidn costs associated with delivering recolvered materials‘ to market.

Recovered pép‘er ié exported in large volumes to end-usprs in South 'Ameﬁca,
Mexico, Capada and Asian markets. Econoﬁﬂc and market cc;nditidns in these areas are
subject to coﬁstant fluctuations. Due to this large demand f"rbm outside of the United
States, and lack of demarid domééticaﬂy,.the ré-cycling. system for paper is not sustaigable
on a national scale. The reliénce of the AmericaP paper recyéﬁng system upon tﬁese;.end-
u'sérs places the nation at thé mercy of constantly changing conditions.

Two exarr_lples'of this.reliance are well illustrated by recent market cdnditions in

- ‘Germany and in Asia. In the early 1990's, Germany'e'stablished an aggressive, mandated
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recavery program. Asa £es'u1t, recovery of paper quickly out pacéd the established
markets for recycling paper, for‘ging manufacturers to export 1arge-quanti;cies of c’heap
recoverea paper. Subsequently, the price paid for recovered paper aréund_the ;World, R
includiﬁg the U.S.\, dropped. In adai;iion, countries with end-users Which. had 'fon.n,erly
purchased primarily from the US,, bégan té buSr from the G;erme.m _competition,_:_reduéing
the ability of the U.S. ‘to export its ;ecovered pape:,r (fraﬁklin Assoqiates Ltd. 1994). U.S.
manufacturers attempted fq increase domestic cai)a;:ities fér ﬁtilizing recovered 'Il).aper, but
as discussed previously, were no1; able to establish a reliia‘ble domestic infrastructure due to
lapk of'demand fo_r recycled papér.prcsducts:

- _'ByA 1997, the U.S. paper fec_:ycling system was still ’not domestically sustginable,_
and relied heavily upon thé:pqst—consumer manufacturing practices of other éoﬁﬁtrigs.
During this yeaf, bad debts, banl«fmpt_cy, ana generally low economic activity caused the
‘devaluation of currencies thr_oughbut Asian countries. In turﬁ, de_:man’d for recovered
paper imports were reduced dramatically in these coﬁntriés.l The Iinited States, once.
again, ﬁad a glut of recovered paper énd was forced to reduce.exports. and domestic
recove.ry of MSW (Cesar 1598). Although U.S. consumers puréhése millions of tons of
papér_ every year, we do not request and c'iémandv hi;gh quality post-—consumer products. |
‘Therefor.e domestic mgnufacturers have not béen able to aeveloi) tile neces'sa'q./ 'capac:lties
for recycling I;aper in this country. Until the U.S. supports post-consulrr’le‘r paper
pfoducts, recycling of MSW will not t‘)e sustainébl'e. Commumty, efforts to collect and
' 'ﬁrocess MSwW r@cyclaples are <‘:u,rrent1y dependént ui)on expoﬁs and wﬂl be hamp_e;ed or ’

even be curtailed with each furn of world events.
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Domelstic.pap'er' mills and manufacturers are primarily located in the eastern United
States (See Figure 27). The west coast aiso contains sighiﬁcént paoer making capacities,
‘with sparse facilities in the intérior west and Alaska. Aléo note that only a portion of the
f;ac111t1es mapped currently accept post-consumer paper for remanufactunng The
American Forest and Paper Assocnation claims that the majority of paper manufacturlng
facﬂlties are equ1pped to use recovered paper, but the assomatmn was not able to
elaborate on this subject. Therefore, the facilities located on Figure 27 m‘ay be viewed as -
Ipotentiai end—usets. ' | |

Minne_sota has 43 facilities, about average for the United States. It is .aI.SO the only
study state with greater than 7 facilities within its’ borders. Idaho, New Mexieo, and .
Alaska have from 7 to 5 par.)er‘ mills and 'rhanufactufe'rs, respectively. Mohtana matchéo
~ Nevada with 2, While North and South Dakota have only 1 eaoh. Wyoming is the only
state in’the U.S. Without a single pat)ef manufacturer, or, a paper, pu.lp,.'or paperboard
- mill (GTE 1999). . The distribution of ’facﬂities across the ijnited States geneiaily reflects
the distribution of forests. A correlation also exists w1th the disti;ibution of higher density
populations, or rather, consumer markets. ‘ _.

Only one of the facilities located in Montana utilizes .reeove.red paper as a raw
material for production. Smurfit Stone Container, located.in Frenchtown, produces
approximatély 2,000 toris of linerboard per day. Abou_t 26% of the pulp for that
pfoductiori is rri'ade up of old corrugated cardboard. According to i,isa Phillips,
Environmental Engineei for. Smurfit Stone Container, all recoveted cardhoard from

Montana is readily converted to linerboard. Additional recovered materials are regularly
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Figure 27:

Distribution of Paper Mills and Manufacturers
Across the United States

Pulp and Paper Mills
and Manufacturers
1 Dot = 3 Facility

Dots are randomly located
within each state
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purchased from as far away as Chicago. The finished Iinerboard is shipped to box plants
. across phe U.S. to be zrssembled, along with‘ cor'rugated filler, into cardboard boxesr
(Phillips 1999). |
In surnmary, the national paper industry is a willing yet tentative.ple.yer in MSW
recyc!ing s'y.st_em.s. 'The industry relies on consumers to direct the course of rheir
involvement in prbducing recsrcled paper products.' Due to the lack of national demand
.for products with high post-consumer content the 1ndustry has turned to international
markets to utrhze the avaﬂable equ1pment capacities. As a result, mdustry and source
ereas Which supply recovered raw material to industry are reliant on constantly_ changing
world condifions. ﬁational paper recycling systems are not currently sustainable within
the United States. |
: Montana is heavily relient upon the nationalg paper recycling industry. Alrhough |
there are two paper facilities in the state, Stone Contarner is'the only end-user for post-
consumer materials. Accepted matenal is limited to old corrugated cardboard. The rest
of the post-consumer paper collected ecross Montana must be.shlpped to out-of-state
markets. Dueto the relatively'small volume of materier generated (due to low
-population)‘, Montana is not a primery source of raw material for the peper inddstry. In B
addition, .since the state has very limited resident end-users, there is no royalty by industry
to accommodate supplies from Montana.- The state does not have the necessary -
bargaininé power to. maintain long-te_rm contrects with ~mzirl":ets for recovered paper. o
Thus, Montana;s paper recovery system must be very ﬂexrble in order to respond to vshort-

term needs of i'ndustry.'
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The location of end-user markets relative to Montana also directly effects the costs
of operatiqg a péper recycling system in Montana. Cardboard and paperboard are
delivered to Stone Container in frenchtown,, Montana. The location of this facility is near .
high popuiati_o,ﬁ ce'nfcers where materials are generatea at the highest v:olu.rries. Therefore,
transpértation costs do not sigMﬁcantly cut into the profit gained by sel]inég, these materials
to the facility. Furtherm_ore, the'f)@neﬁts of ui_;ilizing recovered'ﬁatédals versus virgin
materials Which are gaihed by Stone Container are transferred to the s'urrbunding
commﬁnitiés through lower broduct prices, a clean envirohment, jobs, énd r'edu_ced
resource 'con.sumptio‘n.

‘On the other ﬁand, the dperati‘ng costs of all otﬁer paper pro:ducts recovered in *
Montana are ad\.rersely affected by the location of markets outsidg of the state. Montana
. does not direc"cly benefit from rﬁanufacturing efficiencies rea}]jzed thr.ou.gh using -thesé
recovered_materials, aitho'ugh there is still a nationai benefit. Therefore, when calculating
costs, it is difficult to incorpora:ce manufac‘cun'ng benefits into the equation.. Long
. distances to market increas;é the total cost since- shipping exﬁenses rise with the gumber of
. miles. | |

* The viability of recycling paper pfoducts in Montana is directly linked to the

national s&stérﬂ. Until end-ﬁser mark'ets locate within t.he state, which rely primarily on

the local recovered materials, a viable system will not exist.
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- ‘Plastics
| .Crude oil is ’ghe prim;;.ry vifgin material used to' make plastié broducts. The oil is

refined, producing .liqueﬁed‘ gases, which are further processed into\organic chemicals
.such a’s ethylene; proﬁylgné, benzene, and 'p.ar'aXYIene (Sound Resource M_anaigeﬁent
G;.”Ollp Inc. 1996). These materials are “polymerized” in conjuncti;)n w1th certain additives
to produce plastics with a variety of char_acteristics: The plastic is then formed or 'mdldec-i
' fco the specific product. B .

.' Piastic cannot always be recycled. Some plastié products are cured into
,pe_r.manent shapeé which can not be remelted. Many 'otilér plastics car be recycled but each.
- tesin type muét be processeci sepafately to maintain ¢onsistent cﬁaraéteristics of the
recovered plastic. This is somewhat difficult, but esséntial to the reménufact_uriﬁg
process. Post-indus.t_rial plastic has been recycled for years due tq’ ciqantities of consistent -
resiﬁ produced b}; industry. Post-consumer plastic rec'y'clzling isa fai:rly recent
pheno;ne.no.'n, primarily dtii.ve.n by MSW concerns rather than by industry. As mentiohéd in
the materials section of_‘ this thésis, pla;tic teéhhologiés are consta.ntly é\}blving, énd
therefore may lead to the development of new prod'uc’;:'s which incorporate the recycling of .
MSW plastic. 'Yet, the E;urrenf infrastructure is not well developed, and while supply‘ '
increases, demand is not.strong. An effective Wa}; to increase démand is to seek out . _.
‘recycléd materi.a.ls when purchaéing. The Ame'ri.ca‘n Plasﬁés Counc.il produces the
Recycled Plastic§ Products Source Book ( 19985 whicﬁ,lists botﬁ'thé availablé prodqcts

and manufacturers whom produce them.
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Recycliné- of post-conéumer polyethylene terephthalate @ET) and hlgh densi%y |

polyethylene (HDPE)‘ products usﬁally'requi.res grinding, femelting, and pelletizing of the
"recove.re'd material. F aBriCators ‘ghen form the resin back into new producté:, such as -
. containers. Fiber industrie's can also utilize reéovered PET fdr_application‘s in carpet,

clothing, plastiéJumber, énd éqqipr.nent. HDPE applications include film and vehicle -
'parté, among o!:hers (Spund Resource'Manage'ment'Group Inc. 1996 ;.Franidin &

Associates Ltd. 1994). |

. Too much contamination in the form of foreign resin causes the resin produced

3

? (19

from.the peliets'to lose it’s “intrinsic yis_cosity” requiring costly dep,c>1ymeriza;tion prior to
use (Séund Resource Managgment Group Inc. 1996, p134). The intﬁnsic viscosi;cy of
plastic is aléo brokeﬁ down after repéated recycling of the material. Large energy and
resource séx}ings can be realized by ;cﬂé re_cyc_:ling of blastic. But, quality control limits the
MSW recycﬁgg potential to a few, high-volume types of plastic. Furthéxmore, repeated'
recycling of plastic greatly redﬁces the savings réalized due to the cost 'Qf repolymeriz_atién
(Sound Resource Management Groub Inc. 1996.; F ranklin.& Associates Ltd. 1994).

' _ Manufacturgrs of recycled plastic products in the United States are mapped on
Figu;e 28 (Amériéan Plastics Council 1i998): Again, the g;eétest number. of facilities.ar'e' |
.found.in eastern states and albng the west coast, .La'rge industry and éonsur'ner markets
have directed the growth of plastic recyclers. There is a noticeable léck of recycle’d plaétic )
manufacturgrs in the western intefior, with the exceptién of 'Col'o.radO énd Nebraska. The.
Study States have a total of 16 réqycled plastic manufacturers._ F oufteen are found in

Minnesota, with the remaining two in'South Dakota and New Mexico. -
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Figure 28

Manufacturers Across the United States

Recycled Plastic
Product Manufacturers

1 Dot = 1 Facility

Dots are randomly located
within each state
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Again, ‘Montana is depeﬁdent upon ﬁarkets for recovered plastic materials which
a're far from thé state. Montara also Iacl;:s, any benefits reélized during the manufactﬁﬁng
phase of recycling pla'stic. The resﬁl’g is ’arl1 increase in tofal cost applie'd‘to source area
bperations ébng what costs would be if end-users were located within tile state.

"Sin'ce the infrasﬁ’ucture of the plastic industry is still eme_b'rging, apd ﬁew products
being devel’ope%d rapidiy, ;chere is ample opportunity. for Monfana té develop a niche of its’
own within the industry. A i)roauct d'evel'ope’d for' irﬁgation or fencing, fér instance;, ‘could
contribute to the region and sustain the ;ecycﬁné of MSW plastic wi’_chin t'he étate.
M.ontan'a has much to 'offer in the way of labor"a.ncgl a high quality envirbnmegt as

- incentives to investment in the area.

Glass
Glass containers are originally rﬁade out of sand (silica éxide at 70%,), soda. asfh
(sbdium carbonate - 15%), and lﬁﬁe (calcium carbonate-12%), and 3% other mateﬁaig
(Sound Resource Manégement Grqup Inc. 1996) This mixture is melted under high. .
| ter'nperatur:es and then coolled and réﬁned to remove “crys:talline materials.and gas
: bqbbles” (Sound Resoqrée Management. Group Inc. 1996; pl 15). .The melt is then'fci)rmed :
into éontainers.l | | | | |
Recovered glass cullet is added directly to a glass mix of virgin mateﬁals.for
renianufacturing. The recover.ed‘ma'terialytends to melt .at lower temperatures Which
increases the eﬁiqiency of the ﬁlmace. “The glass co.nt-ainer industfy use:d 80% of tﬁe glass

recycled in 1996 as a raw material in making glass containers. Secondary -markets...used
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the remainder of the glass recycled in 1996 (Miller 1997 September, p87 - 88). The Glass

Packaging Institute e):{plains that because“‘u_sing recycled glass reduces energy

consumption, raw materials use, and wear and tear on machinery, ensuring a steady supply .

of recycled glass, or cullet, has become crucial to the industry success” (Glass Packaging

Institute 1998, Recycling Homepage). In-house recycling of cullet has always taken place

for this reason. Greater operating efficiencies have.also led to reduced amounts of in-
hquée scrap cullet available for reéovery" The :recycléd content of U.S.- produced bottles
~ is estimated to be 27% (Miller 199% September).
Large quantities of cullet can be substituted for v1rg1n material ‘iln a batch of mix,

But _agair-l, coqtéminanté are a big issue with rec_ycling post-consumer mateﬁéls. Any
number of foreign obj ecté in the cullet can"ruin ;1 batch of Iglass mix. Virgin matérials are
.u‘:sed té rﬁaintéin the chémistry of the 'mi.x'énd thus the mélting char'actér'istics-.. The
'.chafacteﬂstigs of' the batgh are esbeéially sensitive to glass qf a foreign color (Sound
" Resource Mandgement Group Inc. 1996). ‘ |

- The méjér colors of glass containers processed in tﬁe U.S. are: clear (flint), brown
(amber); and green (gmefald). A batch of glass mixed to producsg clear containers is |
. télerant of only 5% other colors. Likewise, bg);ch brown and 'green'éan only tolerate aBout
10% foreign color in the batch. (Sound Resource Management Group Inc. 1996 ; Miller
1'997 Sep'tember).. Mamifach_érers in'the U.S. pfoducé primarily _brown and secondarily
clear containers, while greei; is usuél-ly impo.ftgd._ As aresult, there is uéually an‘
abundance of recovered green containers which cannot be uti’iized. Often collection

programs do-not include green glass for this reason.
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the'.Glass Packaging Instituteé maintains a databaée of cullet processors for the
Uﬁited Sfates and Canada. (1998) Thesé -facilities are mapped in Figﬁre 29. _Due’ to the
nature of glass pr.oduction, there is a limited number of facilitieg in the United States.
These facilities utilize as mﬁch recovered material as possible throﬁgh a well established
‘ infrastructur.e. : R - ‘ ' o |

‘Montana is not located near an existing glass facility nor does the state hav_e a
large enough populétion to create de.r‘nand- for its own facility, or to supply a
manufac‘tur.ing facility. Therefore, secondary mallrket's must be created With.?n the state to
utilize 'r_ecovered glass. Secéndary markets include facilities whic';h utilize recovered glass
Withoufc_remaﬁufayctu_ring. - At least two(: sécondary glass 'end-.l.lsers aré Iocatea in the stéte.
. Both utilize glaés 1n roadbed mixtures rather than remanufacturing' it into glass packagirig.
.Each market is relatively small and utilizes materials from local generators. Additional

local glass end-users can be developed, and must be' 1f Montana intends to recycle glass. -

Steel -

The steel indﬁstry supports a huge infrastructure for the recovery of 'férrous metal
scrap, including steel cans, due to the costs of mining and ‘réﬁning of vﬁgin ma.terials.
lScrap reduces the time which a furna:lce is required to oéerate and therefore reduces fuel
consumption. In addition, steel does' not lqée it’s strength or ‘qualitieswi'th'
remanufacmﬁhg processes’ s0 scrap can be used over and over‘again.

Most stéel coﬁtains elements and alloys which must either be rémoved or sorted

according to consistent characteristids. This allows the manufacturer to utilize the existing




152

Figure 29

Distribution of Glass Gullet Processors
Across the United States

Glass Gullet Processors

1 Dot = 1 Facility

Dots are randomly located
within each state.
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alloy characteristics in similar applications to the original product. Detinning plants
remove the tin coating on steel cans, as discussed previously in the materials section.
Steel mills and foundries utilize the recovered scrap in production. “Foundries use scrap
as a raw material in making castings and molds for industrial users” (Miller 1998, p71).
While steel mills produce new steel for use in a variety of products. Steel mills are the
major end-users for post-consumer steel cans.

There are two main methods of making steel. These are the basic oxygen furnace
(BOF) and the electric arc furnace (EAF) Each furnace produces a different kind of
product and is capable of using scrap steel in different capacities.

The BOF produces steel used “for flat-rolled products, such as can, appliance and
automotive sheet, and...studs for steel framing” (Crawford 1998, p47). This process uses
from 25 - 28% steel scrap. “ Steel cans provide less than 10% of this scrap” (Miller 1998,
p70). The EAF produces steel “for long or heavy shapes, products such as I-beams,
plate, channel, rebar, wire, and nails” (Crawford 1998, p47). The EAF is capable of using
100% steel scrap. Electric arc furnaces are generally smaller than basic oxygen furnaces
but outnumber the BOF EAF’s are expected to increase across the U S. and acquire an
equal share of steel making capacity in the not-so-distant future (Crawford 1998).

Since steel mills utilize most recovered steel cans, they are mapped in Figure 30.
Steel mills are clustered in the northeast and Great Lakes region as a result of historical
dependence on coal and iron ore deposits. Substantial numbers of steel mills also exist
across the South and on the west coast. Along with the increases in scrap steel, the

dependence on virgin raw materials and fuel requirements were reduced. Major consumer
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Figure 30 :

Distribution of Steel Mills Across
the United States

Steel Mills

1 Dot = 1 Facilities

Dots are randomly located
within each state

600 Miles
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markets began to play a larger role in the location of steel facilities across the nation.
Historical sites still dominate the landscape due to the large capital invested in facilities
and the industrial links ofthose sites. These sites are also located near large consumer
populations (Miller 1977).

Nine steel mills are located in Minnesota. Throughout the rest of the study states
no steel mills are recorded. Montana is the home of many foundries and at least five
manufacturers of steel products. Post-consumer steel cans are not currently utilized by
these facilities. As aresult, Montana faces a similar situation for post-consumer steel cans
as it does for most materials. Until facilities are developed within the state which will
utilize post-consumer materials in the production process the state must ship those
materials over long distances and forego the benefits realized when local manufacturers
utilize recovered materials.

Yet, the infrastructure for recovering scrap steel is much stronger than any already
discussed. Montana also has a strong network for recovering white goods and other scrap
metals. Although these materials were not the focus of this study they are relevant in that
steel cans are supported through the overall network which handles all scrap metals.
Contracts between Montanas’ processors and markets for such materials have existed for
along time and are built upon strong foundations. These historic ties give steel cans an

advantage over paper, glass, and plastic.

Aluminum

The procedure required to produce virgin aluminum products begins with the
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mining o f bauxite, which is then processed to produce alumina, which in-turn is melted
and formed into blocks or sheets for production. Energy requirements can be reduced by
up to 75% when using recovered aluminum in place of virgin materials (Crawford 1998).
Some estimates claim that 95% less energy is used when making a can from recycled
aluminum instead of virgin materials (Arrandale 1991).

Huge savings in energy, and reductions in associated emissions, gained through the
aluminum recycling process have led a concerted effort by industry to develop a
dependable infrastructure designed for procuring scrap. “Recycling of aluminum cans,
then, is not likely to be constrained by lack of capacity either in secondary smelters where
recycled aluminum beverage cans are processed into ingot or can sheet rolling mills...”
(Sound Resource Management Group Inc. 1994, p46). There is a high capacity to absorb
virtually all recovered aluminum.

Aluminum manufacturers want to maintain a pure quality in recovered aluminum
to maintain melting temperatures and characteristics. Processors must first flatten, bale, or
shred the recovered aluminum. Then the scrap is put through a chemical decontamination
process to free the aluminum of foreign compounds. The scrap is then formed into ingots,
or slabs, for use in production.

Secondary smelters and can sheet companies are the primary market for recovered
aluminum beverage cans (Miller 1997 October). Recovered scrap ingots can be directly
substituted for virgin materials in the production of can sheet. Still, it is not uncommon
to add pure virgin aluminum to purify the batch, or maintain quality characteristics. And

thus, it is estimated that 51 - 55% of aluminum cans are made of recycled content (Miller
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1997 October ; United States Department ofthe Interior 1993). Recovered aluminum is
also sent to “non-integrated fabricators” who cast aluminum products, or smelters who
make can sheet, foil, wire, and extruded products. Aluminum scrap is also exported,
primarily to Japan, Mexico, and Canada (Franklin Associates Ltd. 1994).

Aluminum facilities are distributed across the United States as shown in Figure 3 1.
Cheap power and large consumer markets usually determine the location of can sheet mills
as well as aluminum reduction facilities. Facilities are often oriented to available Bauxite
supplies as well. A large number of aluminum facilities are located in Florida which is
likely due the importation of bauxite from areas of the West Indies, Brazil, and West
Africa.

The U S. infrastructure for aluminum includes at least one facility in every study
state with the exception oftwo. South Dakota and Wyoming. North Dakota and
Minnesota report only one facility each, while Montana has 3 and Alaska has 4. New
Mexico, Nevada, and Idaho report between 6 and 9 facilities.

The three aluminum facilities which exist in Montana do not currently accept post-
consumer materials. Two ofthe facilities are fabricators of specialized products. The third
facility is the Columbia Falls Aluminum Company. This facility was established in the
1950's to take advantage oflow cost hydropower from nearby Hungry Horse Dam. The
company uses alumina to produce pure aluminum in the form ofingots, and aluminum
alloys in the form of slabs (sheet ingot). Sixty different alloys are produced in eight sizes.
Unfortunately, the facility uses very little recovered material and no MSW aluminum

because of the specialized equipment required to process recovered materials (Payne
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Figure 31 :

Distribution of Aluminum Mills and Fabricators
Across the United States

Aluminum Facilities

1 Dot = 3 Facilities

Dots are randomly located
within each state

600 Miles
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1999).
According to Tom Payne, Tgc_hnical and Cuétomer' Se;yicle Maﬁager, the .Columbia
: .' Falls Alur_ninum Company faciiity is moviﬁg toward expanding,op;arations to become a |
supplier for can sh;aet" mllls 'Ir_lquiriest have been made ana some testing is underway. This
expénsion requires new equif);ner}t to process scrap, for the removal (;f , -impuriﬁes, and to
prbvide the cépabilities'of producing larger ingots preferred by can sheef mills. There is
* potential for recovered MSW to become é greater pqrtion of the.fe'edst_ock for the
| Columbia Faﬂs fécility with thes;e new capabilities in operation. .Though, éccqrding to Mr.-
P.a'yne, recovered aluminum is c,onéidered “not readily available” in Montana due to the -
- total pqpulation, Northern Idaho and Calgary are being considered as possible sources for
recovered post-consﬁmér aluminum.- |
The potential for Monta_na to ha\}e an end-usér for recove.red alunﬁnum caﬁs is oﬁ
the h(_)ri;oﬁ, and every effort should be made to' ensure that this happens. Although, the
development of aiumimim end-users are really not a major concern for the stafe. There
are several reasons. Aluminum isnot a majof compoﬁent of MSW. This non-ferrous
metal ilas hist.orically been collected and recycled due to its’ value in the Aremanufactun'ng
process. There is no need for Ménténa tlo further develop this infrastructuré. In addition,
the transportation cc{sts for delivering aluminum to eﬁd—usérs is often paid b'y industry
ra‘ther than by the source area. This is not genera_lly the case with other ma'Lterials.
Benefits from utilizing recovered alﬁminum are so great that they have been re‘cog-rﬁzed
for a lorig time and there are national and international in scope. There is not a significant

disadvantage to Montana’s recycling system as a result of its location relative to end-users
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for aluminum. -

I3

" A number of benefits can be gained by end-users when utilizing recovered
'Inatenals as well as by nearby communities. . Reciuced pollution-and energy -consurnption
: are. twe of the ﬁos‘_c readily identiﬁable advantagee. Nationally, We can all claim the
benefits of increased resource conservation. It is more difficult te assess and apply
manufacturing benefits from recycling to a local situa’eion when'they are national in scope.
Manufacturing benefits are indirect beneﬁts for local programs and are often nof given
credit. Still, beneﬁte do exist and should be accounted for when ‘ﬁguring the costs
associated with MSW recycling. |
Within the study sfates, there are no states which have all five types of end-user
facilities. Glass cullet PrOCessors are non-existent within all study states, and Wyoming'
has none of the targeted end-user facilities. In fact, there are a minimal number of
.facilities located in the interior west anci Alaska, v;/'he'n compared to the rest of the nat-ilon‘
As discussed, this makes it'esnecially difficult for the study states to ciaim a beneﬁt from
the manufacturing nhaee of recycling. Excluding Minnesota, there are 30 aluminum’
, facilitiee, 24 paper facilities, 0 steel mills, and 2 recycled plasties manufacturers opefating-
within the stud3'/ states. Mnneseta contributes an additional £4 plastic manufacturers, 9
steel mills, 1 aluminum facxhty, and 43 paper mllls)manufacturers to the total. Cahforma

 alone can top all of these totals. In addition, it should be pomted out that not all of the

facilities mapped will except recovered materials.
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The imphcation_s of the e)risting 'distribution of targeted industries go beyond the
lack of direct be'neﬁts from remanufacturing. Transportatioh costs for any material
. increase with distanoe. Due to the scarce numbers of industrial faoilities in the interior .
west and Alaska, and lack of many facilities in the study states, local MSW'recyclihg is.-
additionally challenged. This obstacle can be 'geh,erally visualized when comparirig US
recycling rates (Figure 3) w.ith the facihty maps (Figures 27 - 31). Several exceptions do
stand out. North Dakota, and South Dakota all exhibit }dgherthan tvpioal recycling rates
as compared to the numher of facilities residing within their boundaries. _ | |
In fact, the end-user maps do not show the vvhole ptcture. Appendix E listsl the -
Principle Industries for the study states. Mahufactuting is listed as one of the'princi;ple
industries of five of the nine study states including; Nevada North Dakota Idaho, South
‘Dakota, and Minnesota. Nevada s principle manufactured 0oods include plastlcs North
Dakota includes fabricated metal, Idaho include's fabricated and primary metals, South
.Dakota includes maohinery and electrical products, and Minnesota'inclttdes metal and
paper products.
The exceptionsllalso rnay be partially explained by two topics previously discussed.
These are the _relative location.of population clusters to other, more d'ensely populated
' states, with a higher number of facilities, (Source Area section) and puhli_c policies and
attitudes toward MSW recychng in general (Public Policy Sect1on)
| The market prices offered for recovered materlals also affect the ab1hty of a state

to increase its recycling rate. In order to achieve recycling, the source area must transfer

the recovered materials to the end-user. This transaction between buyer, or end-user, and

i
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seller is Based on market prices. Price is dependent on material spec‘:iﬁcatipns and quality,
-cémpeting virgiﬁ material prices, national and §vor1d economic trends,. -and cai)acity, or
demand, within a ;égic;n. ’i‘herefore, ﬁrices vary from the natidr;al ,avérages ona regic;nal
 basis. | N
:Pr,ivate‘ and public _p_rocesgoré need to meet a bottém line in'operating costs,
nationwide, Priva;ce drganizations must eéfn a 'proﬁt, while public entities aftempt to at
least offset collegtion costs with revenue earned from material sales. Though there have
been periods ‘éf high revenue, reéycling has not pré;len to be a profitable business for
suppliers of ‘recovered fnateriai, and revenues do not always cover the.costs of collection
a{ld brocessing. Market pr_ices for 're::.co_ve'red materials 'have-.historically displéyed a
“volatile nature, rising and falling in an unpredictable manner. ‘An example of this behavior
was provided by éraphs prodﬁc_ed by Frank Ackerman in his book titleci Whyv Do We
Recycle ? (199;/, p72 - 73)." The grépils, showﬁ in Figure 32, are based on Bureau of
Labor Statistics and traék the producer price index for séVeral scrap materials from 1976
to rmd- 1995. A ;;rice index is not a direct c‘hart of prices, but represents the fluctuation in
price around a datum of 100, w:hic'h in'this case was arbitrarily chosen as the 1982 value of
prices. . |
The regionél fluctuation of market pﬁces is also éomewhaf unpredictable and has a
direct. eﬁ'eét on the costs'assoﬁciatec.i with individual préérams in an are_a... Market prices
are often used té defénﬁiﬁe whether a program is ‘economi.cally feasible or not. As has

- been discussed, many factors contribute to recycling achievements. Regional market

prices can provide an additional indication of the viability of recycling certain materials in
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Figure 32 : Market Price Trends for Old
Corrugated Cardboard and Aluminum
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Source : Adapted from Bureau of Labor Statistics In
Ackerman, Frank 1997, pp.72 - 73.
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states such as Montana.

An excellent source for current recovered material market prices can be found n
Waste Age’s Recychng Times which produces “The Markets Page” (Ridgley 1995- 1998)
ThlS report lists current prices paid by end-users as. reported by sources contacted ona b1—
monthly basis. The prices are broken down by materral and region (seven in aﬂ). |
Montana 1s located in the West Cent_rai region according to-this layout. To_assess the
viat)ilitjof targeted materials mn Montana, trends of recent market prices'for.recovered
materials are‘required.’ Graphs of prices paid by end-users were créated utilizing ﬁgl_ires ]
| reoorted on “The Markets Page” from.De‘cember of 1995 through'March of 199é. Also
included are national averages, calcuiated from regio:nal'data, to provide a standard of
comparison. The i;vest central andl natiorial trends are shown for paper, glass, plastic, steel
cans, and aluminum in Figures 3_3 -37. | .

| Aluminum scrap maricet prices ar_e' signiﬁcantly higher than any of the cther

materials. This is in large 'part due to the historic involvement of tne aluminum industry to
* build and maintain an infrastructure for re,cycling. aluminum scrap, including soft drink
containers. ‘As noted, huge energy savings gained by the recycling of recovered aluminum
versus virgin materials ‘has made aluminnm a valuai)le commodity. A st“eady demand for
aluminum products maintains a canacity to use all available scrap. There is strong
competition .b.etween virgin and recovered material suppliers, as well as international
markets. All tot.‘ these factors create a demand for recovered aluminum and “tend to creaté
" afloor price for {used be\}erage cans] be_lcw which domestic integrated aluminum _

* producers and can sheet manufacturers will not let prices fall for fear of losing too much
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Figure 33 : Market Price Trends for Aluminum

(Prices Paid by End-Users)

JFMAMJ JASONDJFMAMJ JASOND JFM

1996 1997
m  West Central Region m  National Average

Aluminum Scrap Trends

Source : Ridgley, Heidi. waste Age 1995 - 1998.
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Figure 34 : Market Price Trends for Plastic
(Prices Paid by End-Users)

M PET mixed color ® HOPE natural m HOPE mixed color

National Price Trends

West Central Region Price Trends
Source : Ridgley, Heidi. wasteAge 1995- 1998.
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Figure 35 : Market Price Trends for Steel

(Prices Paid by End-Users)

Steel Scrap Trends

Source : Ridgley, Heidi. waste Age 1995 -1998.
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Figure 36 : Market Price Trends for Paper
(Prices Paid by End-Users)
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Figure 37 : Market Price Trends for Glass
(Prices Paid by End-Users)

IcClear (flint) m  Brown (amber) ®m Green (emerald)

National Price Trends

Clear (flint) Brown (amber) m  Green (emerald)

West Central Region Price Trends

Source : Ridgley, Heidi. HZasfe Age 1995 - 1998.
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control over [used b_evefage céns] suppﬁes” (Sound Resourcg Ménagement Group 1994,
p28). .

o Plaétic is said to l;e the newest groﬁing sector of recyciing due to increased uses
of plgstic .contain;ers, increased rec'ov.ery' teéhnologies, and lincreased product designs made
of recycled plastic materialé. Yet, tI;e field is still emerging and vifgin suppliers are
_aggressively' sgeking to retain and eplargé cu.rfent markets.. Reducea prices in PET have
been contributed to a world.wide increase in facilities ‘sup‘f)lying virgin PET \%{hiéh created a
low price for vi.rgin resin. Once all facilities we’fé on-line, pric;es -reboqn.déd,soméwhat.

The recent trend in mafket prices for steel show What> appears to be an‘unusually
long depression in the ma;ketl This is a reflection of nat_ioﬁeﬂ ecdnorhic trends duﬁng thisl
period. Paper products have traditionally maintained é n;uc‘h lower pripé than metals, yet.
are similar to steel prices during this period. . There is still a wide variation among i)aper
grades with Wﬁite ledger bringing the best prices. ‘ Corrugated cardboard has ‘maintained a _
_ slight edge oxirer mixed paper, magazinés, and newspaper. The three paﬁeré of lowest
price coﬁtinued to decline nati_onally-between 1995 land 1998. -Recovered\ glass is aiso.of -
comparable price during this périod, but shows general deciine_. The persistent low pfice.
of green glass is a reflection of the laék‘ of green bottle manufacturing capacity as. .

_ previously discussed.

~ Generally the west central region'reﬂéct national trends in pricing but séemg to fall
in price ahead of a decline in the national averggei' and the prices fof this region rise behind
the national increase. In a few instances, thg v.vest central prices héve surpassed the

national average, but not for long. The price appears to dive even faster at the turndown
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- which inevitably follows. The west central variatiéﬂ from the national average is likely
'inﬂue_:'hcedlby the lack of end-user capacity and thus lack of consumer demand in the.
. region. |

: "i‘he recycling system is djrnat"nic in. nature, continuously adjusting to demand by
changing price and supply. Suppliers must adjust accordingly, reducixig supply w‘ﬁen
mari(et prices are 1ow; and increasing supply when the price is high. It is extremely
 difficult, or really ifnpqgsible, to prédict the future of market prices on either. a.short;- or
long-term basis. in addition, generatc;rs are extremely ;slow‘ to adjﬁst té supply and
deménd o_f fe;:overed materials. Dﬁe. to the regional location of Mo_ntana.g prilces paid for

recoVered materials are generally lower than the national average and there is little room

to adjust costs..
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. CONCLUSIONS

My purpese for'presenting this thesis is'tb provide individuals,l private businesseé,
and public officials with an informative report about tﬁé"health of Mont;cma?s munieipal
- solid was’ge.MSW) recycling system.’ Furthermore, this report tested the hypethesis that a
. MSW‘redycﬁng system is viable in Mom_:ana, as-\}vell as proﬁded the reader with the |
knowledge necessar}:l to embark on activities which will most effectively increase the
viabilify of fecyclihg certain V_MSW materials. |

The eomponents which comprise.a MSW recycling system afe the generators of
waste materials, manufacturers or end-users, and consumers of products with post-
consumer content. Gerl{erators"and consemers are the same people actiﬁg in diﬁ‘erent-
capacities. Both components exhibit the same (iemographic, Iﬁolitical, and locational
charactéﬂeties and ~thus are not-treated separately in this thesis. They are referreci te es the
source aree throughout the text.

The relationship between corﬁpenents consists of market transactions. ‘bas:ed on
econemic principles of supial’y and demand. The balance of costs and benefits attributed to
a particular place aetemﬁne whether or not a ;ecycﬁng systém is yiable. The interaction
between components take place in the national economic and political environment
s_urrouhding waste managenient and ihdustﬁal practices. Yet, it has been 's_hown thet
_populatlon distribution, pubhc pohcy, prlvate choices, material specxﬁcaﬁons' end-user

capacities, and accessability to markets for recovered materials, are all Varlables wh1ch can
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affect the benefits and costs of recycling MSWin a pairticular place. An assessrﬁent of the
existing solid waste, demographic, political, and locational -characteristics speciﬁ'c ‘fco
Montana revéal a.clearler picture' of the cu'rren’p viabilify MSW recycling in Montana-and
providés a focus for future recycling efforts.
A series of analyses were conducted to determine the costs and beﬁeﬁt_s accrue:d' L
. by Montaha during the proc;es's of recycling pést-cqnsumer paper, glass, plastic, steel cans,:
' ana aluminum céns. Two‘. questionnaires were developed to collect current data on MSW
management ﬁfacticés,— and récycling in parﬁéuIar, throughout th‘;e' state. The first
questionnaire was directed foward Cc;uﬁty Sanitarians Wﬁile the second was direct’ed
“toward privaté businesses which colléct and process recovered MSW materials. The :
particular eﬂ‘ects of source area c‘ﬁaractegistics including popﬁ[ation, p_olitigal approaches, |
~ and location upon Montgna’s MSW recycﬁng systeﬁ were asseésed by'comparative. ”
-analysis b‘gtﬁéen a _sélect m;mbér of 'study étates. Seven were chosgn'base'd‘ qﬁ their
populatioﬁ and lénd area similarities to Montana. One .additiohal state with relgtively hxgh
- population was chosen for contrast. In addi_tio'ri,, the effect of end-user distribution relétive .
toa _source'aréa waSAassesse.d through mapping end-usersin the Uﬁi’tgd Statesand
regional fnarket analysis for récovered materials. Thé ﬁhdings of each analysi.s reveélec_l
-which of Montana’s c_h;aracte.:ristiCS éontribute benefits and which contribute costs to _the
, .MS'W recycling system. | |
‘ Alfthéugh public opinion claims that the low density of Montana creates a uniqﬁe ‘
and often insurmountéble cost for dpe;atirig a recycling s;lfstem, this study found this

s

assumption to be false. According to questionnaires, an infrastructure for collection and
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- processing of MSW materials for recycling curr_ently exists and has developed substantially

in Montana over the past 10 - 15 years. As can be seen from.a comparison of Figure 11 |
(Recycling Centers, Rural, and Curbside Servi_ces) ‘and Figure 15 (Geographic Boundaries '

of Services Areas of Private Businesses) most of the population of Montana has access to

- recycling services. The bulk of the services are. centers where residents can drop-off their

materials and most are located near major population centers. The services are p‘rovided
by both public and private. entities, |

o Regression analysis of average densit}; versus recycling rate was conducted for all
fifty U.S. states and for the eight study states of similar population level. .No significant
correlation was found to exist between these two phenomena. The in’rpact of both average
densrty and the percentage of rural populatron of the study states were assessed along with
recycling rates through a discussron of comparisons. Thrs meéthod also revealed that these
characteristics for the source area do not appear to have a signiﬁcant impact on the

resultmg recycling rates for a state. Montana has the third lowest average densrty in the

| Umted States and _]USt over 50% of its population is rural. But these demographm

. characferistics do not explain why_ it has the lowest recycling rate in the nation.

Through analysis of states with similar population characteristics to Montana it
was found that the chiste_ring of population centers does generally promote higher

recycling rates. The location of these popu_lation centers relative to neighboring states of

higher pop_ulations (and thus greater commerce) also promotes higher statewide recycling

rates.

Population centers are generally located along a northwest to southeast axis in
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western Montana, and surrounding Billings, Iocéted in Yellowstone Coﬁnty. Recycliﬁg
services a_fe genéraliy available near these., areas. Additioﬁal services are available in
. counties along U'S. hjgh}_'Nay' 2 in the nortl;, and al-c.)ng the eastern border.

Thé majority of population cent‘cgrs of Moptgma are oriented téwafd the west and
Idaho. Idaho itself does nof have a substaﬁtially larger ﬁopulation Basé 'thar(l of Montana.
Infact,itis a stud}’r state for this thesis due to it’s similar ﬁopulz}tion éize. Likewise; North
Dakotg and Wyoming also do not haVé populations which promot(;, high commérce for
Monfa'n_a‘ Tﬁereforé, v;/hefe ;the qlustering of Mo:rltana’s p’opulatio\n ‘assistgs rec'ycling, the
. location of these clusters is ne:ar states that have low populaﬁons ai;d £hus less c&nmerce.

Additional analysis was conducted to jdeté.rmine the impact of Moﬁtana’_s I;hysical
_ lécation upon it’s M.S.W recycling system. Results of the:question'naire-s show that
recovered materials are gene_raﬂy collectéd and sent. .to .se\;/.éral pyécessing centers within
the state ;md then for the most part, shipped to out-qf—staée markets.. Ccsunty~ sarﬁtarian_s :
reported that within tﬁee coun‘tie_s there were established markets for recovered materigls.
- Stone Container utilizes recovered cardboard 1n Missoula county, Uniteci Materials utilizes
‘recovered gl:ass in (.Jascade Count}‘r, and Flathead County has an linidéntiﬁe_d market. The
questionnaires revealed ;1 similar finding to that of the population distribution section;
neighboring states do not contribute substaﬁtially to the reéycéﬁng rate in qu."cana..
Alth01'1.gh neighiaorin_g states and Canada provide some commerce for recovered materiqls,
Mohtana éhip_s most materials ’t'o larger urban centers. along the weét coast, to Utah,

Colorado, and as fa_;r as Terinessee, and Hlinois.

Potential markets for recovered materials (potential end-users) were mapped
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across the United States to determine the exfeflt which tﬁe physical location of source
areas relative to their markets had upon the recyc.ling rate of a state. It was found tha’; \
Montaria' and many of '.che study states do not have markets for most materials within their ..
borders. In fact, the entire region in which Montana is located has scarce numbers of
i_nduS'trial fadilities fé;r the materials of interest to fhis thesis.
There are three direlct impacts which eﬂ‘e,;ct the MSW recycling system in Montana -
as a result' of the'cur_ren't end-user distfibutior} in tﬁe United States. First, tr,ar.lsportation
~ costs for shipping recovered materials to market are higher for this region than for any |
other due to thé distance matlerial_s musf be shipped. Also, due to léw end-user éapaqity in
the region, supply of \recovere'd materialé oﬁtweighs demand and thérefore- market i);ices
for' fecoverédmaterials are generally low. Finaﬂy, ‘_Mon’gané. does not directly receive ’Iche
benefits, of jobs and industrial efﬁciencies,' assoc.i'a‘ted _with ma_nufacturing products with
- recovered materfals versus virgin materials which 'aré realiied by industry and neigﬁbon'nlg.
communities. Althugh, there are national benefits of Water', en'e:rgy,.;md resource
_ conservation when utilizing recovered materials inStéaci (;f virgin r.nat.erial's for
mzinu;f‘agtuﬁng, these benefits aré difficult'to incorporate into. health énd:welfare
coﬁsiderations and ﬁ_nancial analyses for recycling in the state. .. |
Via_blé, as defined for this study, is ;:omprise_d' of three éleménts. ‘Fir.st, gfecycl?ﬁg
system is vigble ifitis “capéble of working, :ﬁmctioning,_ or developing_. adequately”.
‘Secondly, a recyclinig systerh is viable if it is “capable of existence and devélopment as an
A indep_er.lde-nt unit”. And lastly, a r;cycling'system rﬁust ha_vé “a reasénable ch;cmce of

' sﬁcbe’eding” to be viable. (Merriam-Webster 1989) Based on this definition, the MSW
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recycling system of Montana comprised ol‘ those materials evaluated in this study, is not o
currently v1able Primanly this 1s due to the second element of the definition. Recyclingis -
a system lacking a complete infrastructure in Montana therefore it is not an independent
unit. .Particularly end-users, a pivotal point of all recychng, are lacking (except for,
cardboard and some glass). You might conclude fr.om this that we should not recycle in -
Montana. This is not the conclusion I have made. ~One reason is that laclc of end-users.
" within the state is not an obstacle unique to Montana. Thisvcan.be'overcome, o benefit
not only the MSW recycling system but also the economic well being of the State. In
addition, it -can easily be argued that the first and third element of viahility for Montana’s . -
. recycling system have been met alt-hough not entirely within the state. Montana hasa
sufficient collection and processing infrastructure in'place. .Portions of the municipal solid
‘waste have been recycled privately since the early 1970s. The MSW recycling system for
Montana is capable of working, functiomng, and developing adequately In addrtion, the
'system has a reasonable chance of" succeeding, or continuing to operate. The terms
| adequately and succeedmg are subjective terms which require a bas1s from which to.
judge them. -This‘.basis is found in the goals and intentions of the people of Montana
toward MSW recycling. - R
Montana has only twenty years of curr_ent landfill cap.ac'ity. Waste management is
an issue in Montana and will become more 80 as the population grows and the curfent
landﬁlls close. Costs assoc1ated with bu1ld1ng and mamtaimng landﬁlls are already very
“high. The State has taken a position to support MSW recycling asa management |

alternative that makes more sense than landfilling or incineration. This has been done by
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setting a waste reduction and recycling goal,'implementing procurement mandates for
“state instﬁutions, tax credits for business purchasgs, tax deductions for\recycl.ing ;

' -.equipment purchas.es,. employing a waste fedl_iction and rebycliné cébrdin’ator, and |
awarding grants ;co public. and non-profit institutions.

| The largest-category of MSW generaté;i in.Montana is paper, acc’o,rding to the C

MSW RQ (Figure 8). Each of the remaining materials under stud;} éo'mpn'se less than -

1 0% of total MSW. The purpose of recycling péper' is ﬁot so much conserving resources,
wood or other fibers, as it is d.ivc.er.sion. of maﬁen'als from landfills. This is in cbntrast to
aluminum, steel, and plgétio for e>.<amp1e. As has beén shown,.the us.e‘of recoyéred
materials Versué virgin materials for aluminum, steel, and plastic consérves‘ large quantities
of energy, @d reséurces but contributes far less to landﬁll diversion., Glass exhibits a
éombination. 6f low benefits ﬁom .recycling in terms of resoﬁrc_e conservation values, low
f:ecovered ‘market prices, and relat-ively low diversion potential. Glass still accéun’és fora
greater ;.)ercentag‘e'of MSW than steel, plastic, or aluminufn.

For the recycliﬁg system in Montana té_ beadequate or to succeed, it rﬁust provide
substan'-cial landﬁﬂ diversion by recycling paper. i{esponses from questionnaires indicate |
that cardboard, newspaper, and aluminum ar'e the most cqmmonly prodessed ﬁaterials.
This service reduces landfill disposal for part of the largest component of municipal solid
waste and helps to support collection and.‘process'ing. operations by pr;)viding valuable
returns on aluminum sales. |

Recycling is a valid use for solid waste 'man_agemerit funds. By diverting funds

from landfill services to build an infrastructure to increase the potential for recycling in the
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| ﬁﬁure, we are investipg in economic as well as s;)cial well being. 'i‘o some extent,
Montana is already capable of claiming the benefit of diVefsior.l of MSW from Iaqdﬁlls and
incinération. Additior:lally, individueﬂs, private business, and public entities already claim .
benefits from rediiced disposal costs and from having created répﬁ’;ations f;;)r |
envirdnmer;tal consideration. A more efficient MSW re;:ycling‘ system also would provide
jobs frofn manufactuﬁng located withiﬁ the étate. In tﬁrn, ﬁanufdctu@g with rec.overed
materials versus virgin materials would provide efficiencies for industﬁr which would

| transfer benefifs to the stéte.

Se\_zer’al recommendations for achieving a more efficient MSW recycliné system in
Montana were prc_esénted at the end of the section titled ‘Tolitical ai;d Social Effects on
_MSW Rec;ycling” (pp129 - 132)." Generally, the recomrﬁendations included reassessing
the recycling goal, expanding procurement requiréments, strengthening the existing - -
iﬁcéntivés for recovered-mat;erial market development, difecﬁng State efforts toward
educati(_)ﬁ and market develoﬁment while sﬁpporting thg existing pri\(ate colléction and ‘
processing businesses through aécessability to grants. P,_ap‘er is the most important
recovered material upon which to focus. Methods of building the infrastruc;tures for .
recycﬁng plaétié, and glass (through secondary markets) s'hpuld. allso be explored.
Muniéipaﬁties; individuals; and private businesses must bg informed-‘ of the State position,
o.pportun‘iti.e_s .that it prov‘ides, and must be educated as to how they can eﬁ"gctively '

- contribute. | |
The desire to recycle is no’; enough, and as has been shown,' taking post-consumer

materials to the recycling center does not in itself accomplish recycling. In order to
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increase the efficiency, and the viability, pf .MSW recycling in Montana, public and private
(includihg individuals-) suppor‘t. is re'quir'éd: The most sigﬁiﬁcant obstacle to overcome is.
the lack'of‘ end-user markets within the state, with those for recovered pabef being most
important consideration for }46ntana.- Post-consumer product development, is the most
" effective way to contribute to the state’s recycling systém. In thg ;‘short térﬁw., purchases
for producté with high pést-cbnsumer content will strengthen demand an& ir'lc.reés'e‘ prices
paid for recovgred mateﬁals on béth a national and regional basis. Highe‘r profits will help
sustain local 'c‘o'llection and processing fa-cilifcies. Industries for baper and plastic currently
have the least developed infrastructures for utilizing recovered materials and are therefore
. most flexible to the demand of consumers. The development of rgcycliné infrastfuctures
in these "industri'es will also serve to divert materials from diéposal.

Demand fof post-cc_msu'me‘r products also rebresents a serious intention on the part -
of Montaﬁans to s1;ppo;'t a MSW recycling system. It is not enough that State agencies
fbﬂow prdcurement guidelines and claim to be working toward the achievement of a

‘ 'fgcycling goal. Iﬁdividﬁals, private businesses, and municipalities mugt all work towards
thg same go.als. ‘P‘otential resident end-gsers must réalize that Montanans will d(; their best
to ‘support 10cai pés;cfconsumer'produc;ts. As the population increases, the power of
product d-emanclil will also expand and further stimulate industrial growth. .—

This thesis .h_as provided a Bésé upon which to builé a mofe-éfﬁéignt MSW -
recycling.system in Montana. This state has a gomplex arrangemen"c of recycﬁﬁg system
corﬁpo'neﬁts operated under a variety of private, public, individual,-and borﬁmunity

pérspectives. The conclusions have led to broad recommendations focused on
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dvercoming the major obstacles fo a spstainable MSW recyciing system. Much remains to
be doﬁel Specific plaﬁs for implementing the; recommen,dations' need to be developed and
many additional topics shéuid be studied. These'include issues such as: how does
marketing power correlate to p‘opuiation growth"? Is the cost of landfilling a direét
ince;ntive to recycle? How do the impact; of timber, mining, and tourism compare to
impacfs of manufacturing? Wiiat- are avaiiable pol.luticsn control technologies fc.)r-potential :
resident end-users? How much is the potential jol; growth with resideﬁt manufacturing?

Or, topics could include those more speciﬁc to local product development. For instancé;

is Montana’s principle industry, agriculture, a significant potential market for new post- -

congumer plastic prddu'cts such as irrigation pipe, horse troughs; etc.? Or, what is the
feasibility oti estaf)iishing alocal box—@aking facility to _purc_haée pést-consumer linerbdard
from '-Stor'le Container aﬁd'supply shipping boxesl to vbusinesses across the region? These
are just a few of ;Lhe topics revealed during this study but which remained o'u.tSidg of the
workiﬁg'pararﬁeters of this thesis.

In conclusién; Montana’s existing MSW recycling 'sylstem cié)es not meet all the
criteria of a viable recycliﬁg system. Yet, fhg existing infrastructure does éxhibit qualities
which meet the remaining two c-riteria of a viable system. Thé difficulty that Mc;ntaﬁa '
expefiences is explaiﬁed most by it’_s location rela'tive to eﬁd—users, a reflection of low
populatibn and thus low product demaﬁd. ’i"his phenomenon is not unique to Montana but
is key to develbbing a viable recycling system throggh ciirécted planning tech‘rﬁ'qﬁéé which

support the existing infrastructure and de\}elop local markets for recovered materials.
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CONTACTS

Contacts in Montana

: Clty of Bozeman
Roger Sicz, Street and Sanitation Supenntendent
406-582-3200
Headwaters Cooperative Recycling
Kathy Jackson - Manager
: ' 406-431-1247 cell # 406-225-3967
* Jefferson County Solid Waste District
' Sherrel Siegmund
406-225-4128 _
P.O. Box H; Boulder, MT 59632
Keep Montana Clean & Beautiful, Inc .
Peggy Likens, Program Manager -
- 406-443-6242 " ' '
- P.0O. Box 5925; Helena, MT 59604
. Montana Department of Environmental Quality
- 406-444-4400 main office "
Peggy Nelson, State Recycling Coordinator
406-444-1430; pnelson@mt.gov
P.0O. Box 200901; Helena, MT 59620
Pat Crowley, Solid Waste Management
" 406-444-5294; fcrowley@mt.gov
. Located: Metcalf Building ; Helena, MT
MSU Extension Service, Solid Waste Program .
Lara Dando, Training Coordinator
406-994-3451
MSU: Bozeman, MT 59717 -
Michael Vogel
Pacific Steel and Recycling
Brett Ewer
406-727-6222
, 1401 3rd St NW; Great Falls MT
Recycle Now -
.Doug Stewart
- 406-721-1120
P.O. Box 8449; Mlssoula MT 39807
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CONTACTS - Continued
Contacts for Other States

Blue Earth County, Environmental Services Department
Jean Lundquist
507-389-8381 507-389- 8431 fax
Gov’t Center; 410 S. Fifth St.; P.O. Box 3566;
Mankato, MN '56002-3566
Scott Fichtner
Idaho Division of Environmental Quality
Jean Robinson, Clerical Specialist
. 208-236-6160 208-236-6168 fax _
224 S. Arthur Ave.; Pocaltell,o2 ID 83204
Idaho Regional Environmental Quality .-
~ Katie Sewell, Chief; Planning, Prevention and Outreach Bureau
* Barry N. Burnell, E.H.S.; Acting Watershed Protection Supemsor
208-334-0550 208-373-0287 fax :
1410 N. Hilton St.: Boise, ID 83706-1255
Nebraska State, DAS Material Division
Steven Danahy, Recycling Coordinator
. 402-471-2431  402-471-2089 fax
P.O. Box 94847, Lincoln, NE 68509-4847
Located : 301 Centenmal Mall S.; meoln NE 68509
Nebraska State Recycling Association
Kay Stevens, Executive Director
402-444-4188 . 402-444-3953
1941 S. 42nd St.; Suite 512;0maha, NE 68105-2945
Nevada Bureau of Waste Management Division of Envxronmental Protectlon
Susan Sturtevant, Recycling Coordinator -
702-687-4670
333 W. Nye Ln.; Room 138; Carson City, NV 89706~ 085 1
Lew Dodgion, Admlmstrator- Div. Of Env. Protection
New Mexico Solid Waste Bureau
Cathy L. Tyson, State Recycling & HHW Coordinator
505-827-2883
_ _ 1190 S. Saint Francis Dr.: Santa Fe, NM 87505
' North Dakota Department of Health, Environmental Health Section .
Robert Tubbs-Avalon, Recycling Coordinator ‘
701-328-5266  701-328-5200 fax
P.0O. Box 5520; B1smarck ND 58506-5520
" Martin Schock
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. CONTACTS - Continued

- South Dakota Department of Environment and Natural Resources
David Templeton, Mid-Continent Recycling Association
. 605-773-6498  605-7736035 fax
523 E. Capital; Pierre, SD 57501
Wasteline, Inc.
Deborah A. Barton, Executive Director ‘ .
. 605-394-6747 605-394-2497 fax 605-348-9461 msg '
e-mail Wasteline6@AOL.com '
: P.O. Box 3471; Rapid City, SD- 57709-3471 -
Wyoming Department of Envnonmental Quality; :
Solid and Hazardous Waste D1V1s1on
Diarna Gentry-Hogle - State Recycling Coordinator -
307-332-6924 307-332-7726 fax -
e-mail dhogle@missc.state. wy.us ~ Website
250 Lincoln St.; Lander, WY 82520
David Finley, Administrator- Dept. Of Env. Quality

" No Response

Alaska Solid Waste Program, Department of Environmental Conservation
- Heather Stockard, Program Manager -
907-465-5150 907-465-5164 fax
e-mail hstockar@environ.state.ak.us -
website www state.ak.us/dec
. 410 Willoughby Ave., Suite 105; Juneau, AK 99801-1795
Minnesota Office of Environmental Assistance
' Christopher Cloutier, Market Development Specialist -
612-215-0234 612-215-0246
520 Lafayette Rd.; St. Paul, MIN 55155 -
Recommended by Jean Lundquist
New Mexico Environmental Department
505-722-4160
306 S. 5th St.; Gallup, NM 87301
South Dakota Solid Waste Management Association
' . P.0. Box 957; Rapid City, SD 57709-0957
Recommended by David Templeton
Wyoming Tire Recyclers
Jan Winsborough, President
307-235-0133  307-266-6027 fax 307-261-3901 msg
6925 Cactus Ln.; P.O. Box 1400; Casper, WY 82602
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INTERNET RESOURCES

" State Recyclihg . | Addréss
Colorado Recycles : : CWWW. co‘lorado-recycles.org/index.htrﬁ )
New Mexico _ .~ www.nmrc.web site.org/nmrc.htm/
Wyoming Recycles o o www.trib.com/WY! OM]NG/RECYCLE/ .
Alaska ' . Co www.state.ak.us/dec '

Markets and Industrial Associations

Glass Packaging Institute . ' Www gpi.org

American Plastics Council , www.plasticsresource.com
National Association of Manufacturers © . www.nam.org/ '

Warren Paper Manufacturers . - http://www warren-idea-exchange.com
Institute of Scrap Recycling Industries, Inc . www.isri.org

American Metal Market \ -~ www.amm.com/

Steel Recycling Institute : : www.recycle-steel.org
American Forest & Paper Association www.afandpa:org/index. html
Canadian Pulp and Paper Association . . www.open.doors.cppa.ca/
Chicago Board of Trade Recyclables Exchange http://cbot-recycle.com
Global Recycling Network (GRN) http://grn.com/

Recyclers Werld . ' . www.recycle.net/recycle

* Recy cling and Environment Information

EPA ‘ . WWW.epa.gov

US Environmental Hotline-EPA www.1800cleanup. org/text/mam htm-

-Recycling Locations by Zip Code

Montana . “_.text/states/montana.mt.htm
Treecycle Bozeman, MT : : http://www treecycle.com/info.html
- -On-line post-consumer paper orders and info. S .

Waste Age and Recycling Times Pubhcatlons Www. wasteage.com

- Pricing and issues ' :
Conservatree o " www.conservatree.com
Bozeman Daily Chromcle _ " www.gomontana.com/
Recycling Insights : ' www Recycling-Insights.com

_ -recychng products, newsletter, dlscuss1on
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http://gm.com/
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INTERNET RESOURCES - Continued

Ecoweb Factoids

-factoids on materials, energy use,

%age recycled, etc.

“publications and orgamzatlons

. Earth Systems, Inc.

-Environmental Info at a.cost $

Enviro$ense
- 1-800-67-SWICH

Nat’l Solid Waste Info Clearinghouse

" Internet Environmental Resources

Searches

Greenlink

-Directory of State Environment,
Health, & Safety Agencnes by State

Yellow pages
- National Phone Numbers

GTE Yellow Pages
FindSVP '

~-Worldwide Research, Adwsory, and

htfp://ecosys.drdr.virginié.edu/f_‘actoids-.html

Earthsystems.org -

http://es.epa.gov/index.html .

http://www.muohio.eé‘lu/~zoocmds' '
. /zoo_121b/eco/env.htmix

http://ccar-greenlink.org/documents/
state_contacts/montana.html

WwWw.excite.com
www.switchboard.com”
www.clearinghouse.net/

- http://Yp2.superpages.com/

. www findsvp.com/search.html

. Business Intelligence Services Market

and Industry Reports (at a $)

Geogr aphic Information Systems and Mapping

Maps of Montana _ '
. Montana Maps

MT Nat’l Resource Info System
MT Dept. Of Commetce
Demographic Info
Demographics
-Canadian & US populatlon,
publications (monthly)
GIS/Cartography Starting Points
Additional GIS Resources

http://nris.msl. mt.gov/gis/mtmaps.htm!,
http: //ansa.ucdavis.edu/ABT18 1/s97proj/
" jonesd/sources.html '

http://nris.msl.mt.gov/
http://com.mt.gov/index.htm
http://www.census.gov/

http://cbsc.org/english/english/english/
manitoba/links/demo1.html

http:_//www.iko.ﬁnit.no/ gis/ gisén.htfnl

. www.cecer.army.mil/grass/GRASS.

main.html
www.cast.uark .edu/main html
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. THE COUNTY MUNICIPAL SOLID WASTE STREAM /
RECYCLING QUESTIONNAIRE :
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County Municipal Solid Waste Stream/Recycling Questionnaire

Filled out by: ' : ' Date:

- 1. What is the total weight of mum01pa1 sohd Waste (MSW) or garbage, génerated in your
county‘7 tons - .

2. In your opinion, what percentage of the total weight of the solid waste stream generated w1th1n
your county would fall into each of the following cateoortes‘7

% Plastics "~ % Construction Waste/W ood % Paper and Paperboard
—_— e : - p
% Aluminum "~ % Ferrous Metals % Rubber and Leather
% Glass . % Food Scraps % Yard Trimmings
- % Textiles . % Other : : '

3. How many 11censed sohd waste disposal fac111t1es in your county have ____opened or
‘ . closed during 19977 . '

4. What kind of municipal solid waste disposal facilities are located within ye}ir county;? )

5. What is the average landﬁll gate fee for disposal of a Ioad of household municipal sohd waste
- (MSW)? ' $ per ton -

6. What is the average landfill gate fee (if different from-above) for a load of :

Plastic $ p_ef ton . Newspaper $perton ~  Tires $ per ton

Glass $ per ton Ferrous Metal $perton  Cardboard $ perton -
Aluminum $ per ton ‘ : : :

7. Is there a éurcharge in addition to the tipping fee ? If so please list the surehafge

for county MSW. $ per ton
for out-of-county MSW. . 3 vper ton
8. Are there any public composting facilities in the county ? Yes - No If yes, please do

not include composting data in any questions which refer to re recychng

9. Do you believe that recycling of household solid waste is economlcally feasible in your county?.
Yes _ No___ ‘ -

For the purpoees of this questionnaire a material recovery facility (MRF) is defined as: an -
established recycling facility which utilizes crushing, bailing, shrédding, or other compaction
. _equipment to prepare materials for market. Unstaffed drop-off facilities are not included. -

9. How Ihany'MRFS are located within the county?
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10. Please supply the names of companies operating MRFs in your county?

For the purposes of this qgestioﬁnaire a recycling center is defined as: an established location at
which household MSW materials can be brought by the public or private hauler for the purpose of
recycling those materials. It can include both staffed and unstaﬂ’ed drop-off facilities as well as
MRFs. z

11. How many recycling centers are located within the county?

12. Ts the rural population of your county specifically served by recycling centers? In other words
are there recycling centers located outside of the urban portion of your county'?
Yes_ No Addmonal comments

13. How many curbside or “blue bag™ recy'cling programs are active in your county?

14, Do any groups (ie. Boy Scouts) collect materials for recychng’7 Yes No If so,

Which materials?

15. Whmh household waste materials are collected by recycling centers or proorams in your
county, not including the above groups?(Place X)

Glass: . : o

_ Brown _ _ Clear __ Green ___ Yellow ___ Other

Plastic: ' :

___PET(#1) ~ HDPE(#2): ___ Clear ___ Colored

Paper: . , : o -

. Newspaper °_ Corrugated Cardboard ____ White Paper
_._Paperboard ___Magazine/gloss paper ____Phone Books
Metals: . ' ' '
__ Aluminum __ Steel Cans

Other materials:

16. What percentage, by weight, of the total wasté stream of the county is recycled?

Actual ____ %.or Estimate %

17. Does the céunty license MRFs? Yes No - ., -

18. Does the county require MRFs to subrmt reports on the tons of materlals processed?
Yes_ No_

19. Has your county established any recycling goals for the county? Yes  No . Unknown___
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- How much money has your county.budoeted for recyclinO? in 1997 § 1998%

. Do any orgamzatlons in your county take advantaoe of any grants or sub31d1es to fund

recyclmg act1v1t1es‘? Yes No_

If Yesto the above question, please list the source and/or dollar amounts provided.

24,

7

. Are there established markets for secondary (recycled) materials located within your

county? Yes. No_

Ifyes to the above question, please list the mdustry(1es) and type of post- _consumer wasté
ut111zed (ie. JTL Gravel Group/g 01ass)

25.
26.

27.

What percentage, by weight, of recycled matenals processed-in your county are exported out
of the county to market? % . .

Does the above answer include those materials collec_ted from other counties?
Yes No o ‘ ’ '

Where do. the export.ed mateﬁals go? (Specific or generally by region) '

28.

What percentage, by weight, of the entire exports fall into which category?
__ %Aluminum ~ ___ %Steel cans’ ___ %Other scrap metals
___%HDPE . = _ %PET * __ %0Other Plastics ,
_ %Office Paper ___ %Newspaper - _ %Ca.rdboard (Corrugated)
" %Mag./Junk mail ___%Paper Board ___ %Glass
_ %Other ~

What percentage of the tons of recyclable material exports are shlpped by each of the

29
following modes of transportation?
Truck (back-haul ratesj _ Truck (Direct rates). . . Water
Railroad - - ' Air Other.

30.

Please list two persons which you feel are the most knowledgeable about fecycl'mg in your
county (“Myself” is acceptable as one). How may I contact them?
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APPENDIX C

THE MUNICIPAL SOLID WASTE STREAM RECYCLING
QUESTIONNAIRE FOR PRIVATE BUSINESS
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Municipal Sol1d Waste Stream Recyclmg Questionnaire

For anate Business

Filled out by: - . .__Company:

Date:

1. How long has your organization been in business in Montana"

2. What are the primary operatlons of this busmessr> (Circle all that apply)
municipal solid waste collection
industrial solid waste collection

- landfill operations :

processing municipal solid waste for recovered matenal sales to end users
processing industrial solid waste for recovered material sales to end users
production of consumer product(s). frém recovered waste materials
compost services.
other: (please explain) _

3. On the line to the right of each activity circled in question number 2, show the importance of the

activity as a percent of total operations. All circled activities should equal 100%

4. What are the geographic boundaries of your typi'cal's-ervice area (ie. Counties or cities served by

this facility)? . , !

For the purposes of thls study municipal solrd waste recyclables mclude any of the followmg post-
consumer materials: aluminum cans, steel (tin) cans, plastic food and drink containers, papers of all

grades, and glass' contarners

5. How long has municipal solid waste recycling been a part of your business?-

6. Whrch municipal solid waste recyclables does your busmess collect, process or recycle”
(Place an X next to all that apply)

Glass: - - .
"Brown_ _ Cléar ___ Green__ Yellow Other
- Plastic: '
PET (#1) _ HDPE (#2): Clear_. Colored
" Paper: ‘ , ' -
Newspaper . Corrugated Cardboard ____ White Paper
Paperboard __ - Magazine/gloss paper __ - Phone Books . -
" Metals: : : ' '
. Aluminum Steel Cans

Other Materials: (Explain)
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7. Graph the approximate change in the volume of municipal solid waste recyclables handled by your
organization from the time mentioned in question number 5 until the present Also please explain each
point at which the slope of the line changes. For Example:

Current Total Volume 8.950 tons,year (100°0)

TIME

Current total volume tons/ year (100%)

50%

0%
19 Time 1998

8. Where are the recyclable materials shipped when they leave your site to market (Specifically or
generally by region)?

9. Currently, how many local competitors do you have in the household municipal solid waste
recycling business?

10. How many local competitors are you aware of that have left the recycling market in;
19987 1997- 19967 1995 - 19907

11 Are you optimistic about the future of recycling household municipal solid waste materials in your
locale? Yes N o Explain

12. Which municipal solid waste materials do you feel are the most economically viable materials for
recycling in your locale?___

13. Which municipal solid waste materials do you feel are the least economically viable
material for recycling in your locale?

Additional Comments:

Additional pages are welcome. Thank you for your assistance.
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APPENDIX D

LANDFILL CAPACITY REGRESSION ANALYSES
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Regression Analyses of the Number of Landfills versus
Recycling Rate for a State

n=47 y = 33.374x0:09%° R =0.0296

) 50 100 150
Number of Landfills

National Correlation

y = -5.4161 Ln(X) + 36.234 R2 = 0.297
50

0 200 400 600 800
Number of Landfills

Study State Correlation (Except Minnesota)

Explanation :

y = trendline equation
n = number of data points (states) (1 indicates direct relationship)
Source : Glenn, Jim 1998 April and May.

R = regression coefficient
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Regression Analyses of the Expected Lifetime of Landfills
versus Recycling Rate for a State

0 20 40 60 80 100 120
Landfill Capacity (years)

National Correlation

n==6 y =-12.086Ln(x) + 60.358 R2=0.4907

0 20 40 60 80 100 120
Landfill Capacity (Years)

Study State Correlation (Except Minnesota)

Note : No landfill lifetime data available for Alaska and ldaho.

Explanation :
y = trendline equation R = regression coefficient
n = number of data points (states) (1 indicates direct relationship)

Source : Glenn, Jim 1998 April and May.
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" APPENDIX E

PRINCIPLE INDUSTRIES AND MANUFACTURED GOODS
OF THE STUDY STATES '
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PRINCIPLE INDUSTRIES AND MANUFACTURED GOODS
OF THE STUDY STATES

Source : Klll Reference Corporation 1997:

Alaska

Idaho

Minnesota. -

Montana

Principle Industries - Principle Manufactured Goods

petroleum
tourism
fishing
mining
forestry
transportation
‘aerospace

agriculture

manufacturing -

tourism,
lumber
mining
electronics

agribusiness

forest products'

mining
manufacturing

~ tourism

agriculture
timber
mining
tourism
.0il & gas -

fish products
lumber & pulp
furs

* processed foods
lumber & wood products’
chemical products
primary metals
fabricated metal products
machinery
electronic components
" computer equipment

food products :
fabricated metal products
chemical & paper products
industrial machinery
electric & electronic equipment
computers '

printing & publishing

scientific & medical instruments
forest products:

food products’ .

wood & paper products
primary metals

printing & publishing
petroleum & goal products




| Nevada

New Mexico

North Dakota

South Dakota

Wyoming
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Principle l'ndustries

'gaming

fourism

- mining
. manufacturing

government
retailing '
warehousing
trucking .

government
services

- trade

agriculture

mining

tourism
manufacturing
telecommunications
energy

food processing

agriculture
services
manufacturing

mineral extraction
oil

- natural gas
tourism & recreation
_agriculture

Principle Manufactured Goods

food products

plastics

chemical

aerospace products

jawn & garden irrigation equipment

. seismic & machinery-monitoring devices

'food -products

apparel.
printing
machinery
jumber
electronics

_ transportation equipment

semi-conductors’

farm equipment

processed foods -
fabricated metal

high technology electronics

’

food & kindred products
machinery .
electric & electronic equipment

refined petroleum

wood, stone, clay products
foods )
electronic devices
sporting apparel

aircraft
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