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FOREWORD

The Eighteenth Anllulil Illinois Energy Cont'erencu enthled "Energy Aspecl:" til' Solid

Waste Mitnltgement" was held in Chicago, Illinois on October 2¢)-30, 199(), lt was
organized by the Energy Resources Center, University of IIIhiois at Chicago with rrl_,jor

SUl_porl IWOvided I',y the U,S_ Envh'orlrnerltal Proteclicltl Agency, the U,S, l_)el_artmenl
of Energy, the Illinois Commerce Commission, the Illinois l)el'_artmellt of lZne,rgy _lnd
Nattiral l{esotlrc.es, the Illirit_is Environnlental Prtqection Agency, the Citizens [k_uncil

on Energy i,_est)uicc,',;, and the Chicagt_ Assochiti()n of Ct)lllnlel'Ce iint.I inl.itistry,

"Hie c()nl'eleilce [)rogrillll was developed by ii ])[illlllJllg COlllrliiltee lhlil til'eW tll)(ul
Illinois ellel'gy _illtl e.lwh't)llrrientlil spechllists ['l'Om the mlijor sectors lnclliding ellei'gy
industries, envh'oilnlentttl orgtlnizatit)ns, research I.lnivei'sities, utility cornl+iinies, federlll,

,state and local government tigencle.s, and puhllc hire.rest groul+s, The l+hil_nhlg
conlnliitee WilS I+rought together for ii full-chly session where they were liskL:d to li,',;,'.;es,',;
lhc lechnicill, (.,el)iii)talc and inslitutJtmal issties ,,,;tirl't+unding the solid waste prt)hlen_ in
Illinois and lilt.' Midwest, They also considered StlCll rehllecl issues ii,<;MSW systern.,;,

landfills, lind tither new wasle-tt)-ellei'gy techn(llt)gies,

Within ellis i'rlil'llew(irk, till.', c'ommittee klc,niil'ied ii lltlllll)er (li' key mlfiC iirea,'.;
.'qlrrtmncling solid waste I-nallagemcnl in Illint_i,<;which were the t't)¢tis of the toniere(lte,

'l'hese issues incltided:

• Review tit' the Illllill Ct)lTll_oricnts o[' the st_licl waste cycle iii the Midwest ii(ld

what the relative Jmplict Of Wiisle leCluctitin, recyclhlg, inclnel'iltJt)n iiiltl Iiillcl
clisposlll migilt he on Illinois' illld tile Midwesi's solid wliste rriilllligelllerii
l_rogi'anl,

" Investigalh_i_ til' spechil i)rograms irl lhc Midwesl dealing wilh ,qt.'\v{ige sludge,
c_)nli_usli(>n resltltlills ;illcl nlediclil/inl'eclit)us wlisics,

• Review of the ,'.;tilttls (ii' existing llinclt'ills in lllinifis illll.I the Midwest illll.I till
exlirniilliliori o1' the curreril plans for siting of new I;incl cli,<,l_Ostllsy,_leMs,

• lte,view of ttw ,',;lillUSof illcillel'ators iill_.l wa,ste-lo-e.llt_rgy sy,stewis in Illinois lind

ihe Midwest, its wcll (is fin tll-ltiale till ac'tivitic's _o illa×ililize illelll;liie lli(lclticti(_ll
from Iilndfills in the Midwest,

Suhconllnillt, es were then t'(_rlllt:cl wittl the llisk iii' designing ti_e i()tlr plenary sessions,
keeping ii l(iCtl._ Oll lh,_' ,Stille/i'egionlil hlll)_icts til i_,iic.'h l_alilcullir lllpic, 'l'he
stll_c'(ulllllillec's iliS(i reclllllliiendetl ,,_m,'eralkeynote ,,_[lellker,<_wll_l wt)illd ph(ce the cril ic_ll
c'nvil(mme_i',il i,ssues inl(_ lhL' n;lli(m_il/inleii_ali(_n_ll c(mtt.,xl, I,'_lr lhc.st excelll[tin_ll
t.'ll(wls, wc L,xl)rt.,._s our tllanks iii lhc I_hinning ctuluniitee and stil_ctUl_lnitt,.'e inelnl_c,lS
wll_ w_likecl hard Io sugge.sl pertinent issue illt.'_is ',iild ._l)e',ikei.<;.

Alllirel.'iati(in _il,s_>is extended i(i tile i)utstlllltlh'l 1' ,_;i)elikl_'r,swhose I)al)Cl+s ill}l)L'iil' ill ellis
lluhiicliti(In. "l'he excellenl quality of lhe l)lOglaln rel'lecl.'.; considei_ihle iilne anti elT(llt

vii



on the part of tlm speakers in the preparation of the f_resentatkms, In addition, a word
of thanks is given to the c,onference sponsors and the University of Illinois staff, David
Balderas, Irma Jasso, and l)ouglns Sitzes who handled the dutnil work of the
conference. Fimdly, 1 thnnk Janms Wiet, who mnnaged the conference activities from/

beginrling to end, and Sfnith-DuPage typirlg service for wordl_rocessing this mlmuscrlpt.

! hope y_m find these eonferm_ce proceedings useful in l_rovidh_g current policy
irlforrnation on energy and erlvirom'nentM _spects of the solid waste rnarmgemer_t
problenl in illinois.

Jnmes I:'. l-lnrtnett
Plam_ing Committee Chi_irlrum

viu



I. KEYNO_ PRESENATIONS



WASTE: THE POSSIBILITIES
OF A NATIONAL RESOURCE

Alan J, Streb
Deputy Assistant Secretary
for Industrial Technologies
U,S, Department of Energy

Mike Davis wanted very much to be here, but due tc) previous commitments he
found himself unable tc) participate. Because Mike's role is so central to the
Department of Energy's (DOE) focus oll solid waste management and related
energy concerns, I would like tc) share with you a bit about him and the ways in
which we are working to address the complicated problems facing our country
today.

Less than a year after his appointment, in April of 1990, the DOE completed a
reorganization of its Office of Conservation and Renewable Energy by creating
five main sectors of energy resources from what had been only two. The sectors,
and offices and divisions within them, are more closely aligned tct end-use intent.

As a result of the reorganization, the Municipal Solid Waste (MSW) Program,
the Solar Detoxification Program, anti the Industrial Waste Program were
combined to form what is now the Waste Material Management Division, beaded
by Donald K. Walter,

The Waste Material Management Division, which I represent, appropriately falls
under the Office of Waste Reduction. lt has a special missicm to develop and
maintain a balanced program of research and development as well as technology
transfer, in order to establish a technology base from which industry can develop
systems for waste treatment, detoxification, and beneficiation. The objective is
tct enable the pc_ssible reuse of waste ro'aerials, including hazardous materials,
generatect by industrial processes or municipal solid waste disposal programs.



I would like t ) ge over some iii' whnt the Office will he doing in order to ;tchleve
tile go;lira set n its illiSSton, Our operlltions will include:

i Miulagint tile develilpnlent, implemeniaticul lind evtlluntion of n llillJCllliil

progrum c) reduce tile generiitloil lind inci'etise lhe I_eneficlnl utilize.lt;on of
waste InLlterial. This prograrn will lurgely consist of research lind
develoFm Kill of technologies to cilpiure tile energy vllh.le froln induslrilil illld
rnurHcipa waste,

,, Identifyii g nnd interpreting tile legisllitlve requirements rind intent npplictlble
to tile pi ;igrarn In order tel irnplernent lind siitlsfy those needs,

• Mtiintilir ing dome CO;lt;let with the "decision-nmkerm" of U,S, industry, st;lte
lind liluiil governments It;ld tile public to he sensitive to their

ticcornpltshnlerHm, eiip;lh 1iies, trends, nnd nee<lm,

• Monitoring enlerging technologies til;lt frilly pr(we henefieiul to tile useful
rectlve_, detoxification illld/iir destruction of indtimtritil nnd nluniciptil wlistes,
inchiding tllizilrdous chemical waste products, and tile lnereilmed time of soliu'
energy in industrial processes,

• Providing li wtiste material nlilntlgenlent technology tmse, including scientific,
engineering, techniclil tllld progrtu'nrnatic d_ltn for illltllymimand support of
plunning and policy development, The dntll bllme will include ii
conlprehensive profile of waste mire;un chtlr;icterimliem tuld voltirne flow,

• Collecting, organizing nnd mainttlining economic tuld technicill perfornmnce
data on waste nmniigernent systems nnd responding to ;iii ;lppropritite requests
for such (iilttl iilld inforrnation,

• lnterticiirlg with DOE organizatiimm and other ngenciem ns apprnpri_ite to
identify those requirenients that may impact tile waste material mnnngenlent
reme;lrch tilld developrneni centent cir progrilnls,

,-'%snn urlrelnted but cornplementnry action, l)eputy Secrelllry t lenmori Moore
tlrlniitilli.'ed tile llitlllchJng elf11 initiatives wliich tire genred to Jncreilme ernphiisim
by tile I)OE on increased energy efl'iciency lind tile Limeof renewable energy
sources--"meen ;ts tile cle;inest, cheapest, tanrest nleanm of meeting (ntr nntiorl'm
growirig erlergy needs iii the ll_l)()'miuld I)eyilrid," Tile "iriiti;iiivem" Immicl.llly consist
iii" new priigranl mt;iris ()r mullstiultinl enhancerrientm (lt' I)OE progrturi mpendirig
and activity, l)eputy Secretary M(u_re l)roinimed that tile initiatives will seek li

reinvig(li'nted pnrtnership of t'ederiil government and t)riv;lte sector to pronmte
greliter energy efficiency and faster conlnlerci;ilizntiiln lit" pronliming energy
efficiency a/ld ienewnt_le energy techn(llogiem, Of tile I1 initintives, five tire



related to energy efficiency and six t_ renewables, Two iri particular are of grent
interest Lothe Waste Matntgement progrnm, They are Energy frt_rll Muntcllml
Waste and Solnr IDetc_xificttticinot' Hazardous Waste,

SOLAR I)ETOXIFICATION ()F HAZARI)()LIS WASTE INITIA'rlVI£

The Solar Detoxification of Hazartlous Waste initiative consists of the applieatiorl
of a novel, attractive new ted+lnology to iilc, taeutt'alizatlori of haznrdous wastes,
Cleaning up hazardous wastes is increasingly reeeivlrlg attention and public
scrutiny, l:'otcrittal cleanup costs c_t'existilzg arid fttttzrc sites are estiillated irl the
hillioris of dollars if existing energy intensive pr{iccsses were to be used,

In 1c388,the United States prc+duced 280 rililliori totls ot' hazardous wastes--more
thari one ton for each person in the couritry, Existing tedltaology is not adequate
to solve the nation's Ilazartlcms waste prt_hlerns; new strategies are needed for
waste cleataup, Eigllty-five percent of hazardous waste is merely diluted with
water arid rett_rrled to the ciwircmrrierlt, Only five inillicm tons ire incinerated
or recycled, Past poor disposal practices have ccmtarrlinated or recycled more
thari orle-fourtlI of ali large tJ,S, drinking water systems with traces of toxic
cllernicals,

Recent t_reakthroughs in the lahoi'atory have demonstrattsd that cot_eerltrated
solar erlergy with a catalyst can destroy toxic chemicals such as dioxin arid PClaJ's,
l'tlc_tcms iri sunlight convert urgatlic chemicals into carbori tlioxlde, water and
dilute acids, and harmless by-products, The teelitlique is sigriit'icantly rrl,_re
effective ttlarl iricineratioll (with iicctlnlpllriyirlg errlissioris), filtratiorl througll
activated eat'berl (witli disposal of the contaminated carhorl), or the use of
ultraviolet lamps (witl'l laigllenergy consurrlptiorl),

C'¢n_perntive developrnerlt pr¢_grarnsare being explored with tlle 17+nvironmerital
Protection Agency (EPA), ttic Department of Defense, arid other DOI:'+'programs,
The first field test of the teclltaology is m be the detoxification of grourid water
corltamirlated with low levels of trichloroethylene wllictl originated a DOE site,
Industrial particilnttioil will be encouraged iri both the tect'iluilogy develol_rtlent
arid testing l)rograrris. Research activities currently ori-goirig at DOl!! lalioratories
will be accelerated to imprcwe process perforrnai'icc with a wtriety c_fctlernical
wastes,

ENERGY FROM Mt/NICIPAI, WAS'I'E INI'I'IATIVE

Erlergy fr(llll Murlicilml Waste initiative deals with the growing riatiotlal prol_lern
of which xrlc>stof you are well aware, Tlic initiative is directc.d tit rcdtlcirig



barriers io lncre_lsed use of munlclptil w_lste for energy prodticti()u, lt will enlible
early cooperative reselirch l.)rogr_llllSwith EPA, state ,und Ioclil governnlents, and
industry to assistin the identlflclition and resolution of envlronrnentld aridvtlrious
lnstittltlorttil lrnp_dirnents to the ttdoptlon of waste to energy altert.tatlves,

Wltlit is Mtiniclpal Solid Waste? "I'l_elnaj()rlty of tyl)lclil wliste is cornl)rlsed (if
paper and paperbotu'd rruiterlals, plus yard food and phlstic waste which are
"combustible," Corrlbustible, or burntible materials, comprise ttl)proxirntttely 55
percent, The rest Is 20 percent inorganic rnlitter, i,e,, glass, rnetitls, litld vtirlous
other irlorganic rn,iterlals, and 25 per,:ent wltter;

The f:_roblemswe face tire thlit we have art inr reltsing arnout.tt of MSW: we tic)not
have enotlgh clipticity irt our cttrrent landfills to hold it; it is costing us merc itnd
more to dispose of it; and public concern and opposition Is rnou:ating, Also, our
need for energy is irtcreaslt.tg, Everyone wtints their waste picked up from the
curb in the rnorrttrtg, but no ()ne wtints it put it.t their b_.tckytird,

Let's look tit the first isstie, In 196(I it was estirnltted thlit erich persort in the
United States genenited apl)roxlrnately 2,7 pounds of trtislt every day, 'l_otltiy,tl.tis
nurnber has drarnatic_.tllyincreltsed to 4,0 pounds for e[tch person erich d_tyl 'rhis
calculates to approxirruttely 250 rnilliort torts tt year--enough to sprelid 3() stories
high over 1,000 footb_lll fields, or enough to fill ii btirnper-to-burnper convoy of
garbitge trucks Iullfway to the moon,

Americans disciird alrnt)st twice Its rnucll gitrblige as the citizens of any ()ther
courltry; for example, the _lverUgeJltl)anese throws _.lway2,5 I)ourtds '.t day, the
N(irwegi'tn only 1,7 pounds--less today than Americans did in 19601 lt is
regrettable to note tliat E'ur(ipe Iuts ernployed their technol(igy far better tharl we
hi(rc, lllld Its Ii restllt tines three times Its muctt MSW for energy as the United
Stlttes,

Todlty we are burying approximately 79 percent of our waste in landfills, burrtirtg
11 percent Iii'tdrecycling only about 10 percertt, Our goal should be t(, convert
50 percent of our wltste to energy, recycle another quarter of it, and place only
about 25 percent in landfills,

Irt 1988, EPA estimated that we had about 6,000 active landfills _mdthat by 1993
we would have 2,000, If that occurs, we face ii sh()rtfall of 50 rnilliorl torts per
yeltr (if disposal capacity. Acc()rding t() a report sl)east)red by the Ctiuncil for
Solid Waste S()lutiorts, rmtny I,tndfills have closed becltttse they are filled t()
capacity, but many [rise closed because they fail to meet EPA standards, We
hltve conic to t'e_tlize that older durnpirlg techrliques are potentially hazardous,
causing soil and gmundwltter toxicity from decomposing garbage, In fact rminy
Stll)erfur,.l sites tire old municipal htndfills.
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Because of the scarcity of landfill space, tile cost of traditional landfill disposal
in some places has reached astronomical rates in recent years--going from $10 per
toil in 1978 to over $150 per ton today, lt has also caused communities to haul

!_. tt_eir trash across state lines into rural areas, which can be costly (Ixmg Island

,alMr townships, for example, each spend about $23 million per year shit)ping out of

i

t{ + state)--not tc>rrmntion what it does to the ire of the "dumped upon" residents.

_! In fact, the shortage of landfills is directly to
related tile issue of public

opposition. Citizens are speaking "at and taking action to object to the
placement of new landfills, but al the sarne time are opposing facilities for waste-

+, to-energy or materials recoveu; it makes progress difficult. Some of the newest
" acronyms to pepper our waste wars vocabulary tire ones like NIMBY (Not In My

-'_ Back.,,;ard), GOOMBY (Get Out of Mb,Backyard), LULU (Locally tJndesirable
+ Ixmd Use), NIMTOO (Not In Mv Term of Office), and one of the most ominous,

NIMEY (Not In My Election Year).

One often-suggested answer to ali of this is to recycle, but simple recycling is not
_,uch a sirnple issue. Refuse is heterogeneous, and even the quantiti¢,+ of any
particular colistltuent vary widely from one location to another. '1'his presents a
tormidable barrier to the effectiveness ot unit operations in processing systems

designed for more lieterth>enous malerials.

.. _ About 20 percent ot the materials can be separated out and recycled. Most of
the rest can be converted to some form of energy.

Some of tile problematic issues involved in rewcling are economic, logistical,
environmental tind s(Mal--just about anything of which you can conceive. Fhere
are the issues of who will c_;llect it, and who will pay for collecting it; who will
sort it and hor,; who will do it; how we do it and recover it; what effect how we
do it ,,,,'illhave on the envir¢mrncn,; and who will use the recycled product . . .
• "d (ill ttlld I)I1.

Some recycling _sdriven hard by the economic',. 11 is a shame to throw away an
aluminum beverage container, f£ach can represents 4,()00 Btu and a penny.
H(_wever, even though actively s(iught bv induqry, (;nly 6(I percent of ali

-.lt i/ aluminunl beverage containers tire recycled.

_"_ "Fherrnal l)r_lcesses produce steam, electricity, cir liquid and gaseous fuels from
retuse-derived tuel (RDF) The <driest thermal technohlgy for producing energy
fr(m_ waqe is ct)tttbtisti(in; h_,,ve_er, gaslficati<m and pyrcflysis svsterns are now
emerging Pvrolvsi,_and gasilicatlcm s'+,,slenl',,prclduce liquid, gas, and solid fuel
torn> fr<m_MSW. "1hose tuel l_rm,, can be cheaper, more c(mvenient, used more
efficiently and have large markets

. If

r
i_'_

_o+ #_:

ia :<'

'_ County,; SVv'l./Envirotcch (Grundy ('tmnt,,). Pcm' ('otintv lxindflll (Per_'
County); Daubs Sanitar,, l._mdtill No. ,_(Wayne County), and R(lckftlrd Speedway

_:, (Winnebago ('ountx). Rapatee Mine and Rl_cktord Speed_av landfill,, accept
onb, coal a,_h and demolition debris, respecti,,ely--general reluse cannot be
dispo,,ed of at the,,e site.,,. Ahhough t,a,o facilitie,, located in lhc Counties of
Macon and Rock Island received de_eh_pment permit,,, thev failed to become
operational, and ,,ubsequentb, their pertnlt,, have expired. The balefill near
Bartlett ha', recewed tin Agenc.,, permit t_ develop but has not vet started
development and ax,_,;.tlt.,,permit,, lrom other gmernnlent agencws. Currently,
Gallatin National in Fulton ('tlunt_, h;.l,, re,,ul++rnittcda de_eh_pmcnt perrnit 1'_

+++i+'*+ application to IEPA



Biochemical conversion uses microorganisms or enzymes to convert MSW to
liquid or gaseous fuels. Anaerobic digestion is the process in which
microorganisms convert the natural organic matter in MSW to a mixture to
methane and carbon dioxide. Certain enzymes selec6vely convert the cellulosic
fraction of MSW to glucose, which may then be fermented to produce _dcohol.

Ali of that said, what can we do? Well, actually, a lot. The goals of the MSW
program :._regeared to tac*:le the issues head-on. In line with the Department
of Energy's overall goals, we aim to have integrated waste management, including
recycling, energy recovery, and environmentally sound disposal of residuals.

This goal could be achieved through increasing the number of waste-to-energy
and resource recovery facilities and increasing the efficiency of facilities already
in operation. The DOE program would contribute by increasing public
information regarding the use of MSW as an energy source and making new
conversion technologies available to industry for commercialization.

We have defined what our research tasks are, what the obstacles to
commercialization are, what is needed to overcome them, and the potential for
industry involvement where it exists. As we see it, the three areas having the
highest priority are thermal and biological conversion, R&D and technical
assistance.

In the near' future, we will he developing an R&D plan with representatives from
federal, state, and local governments and industry to help establish research
needs, priorities, and resource requirements. Our plans include close cooperation
with indust'.'y representatives so that commercialization of these technologies will
be easier as they become available. We expect industry tc)be involved not only
in the technology efforts themselves, but als() in providing continuous input to the
program's direction and priorities and in evaluating the program's progress.
Although we will continue tc) address long-term high-risk research and
development areas identified by industry, we will focus on near-term applications
tc) facilitate implementation c)f the technolc)gies.

Ali of these effc)rts will bec_me part of the larger National Energy Strategy,
which is being developed by DOE at the direct request of President Bush. DOE
has opened a dialc_gue with the American people. There have been 15 public
hearings across the country with more titan 375 witnesses representing 43 states.
Over 1,000 written subnaissions hztve beei_ received from state and local
8overnments, cc)nsumer organizations, business, industry and other recognized
representatives.

The first phase ira the development of the strategy--information gathering--has
beer. completed and the "Interim Report on the Development of a National



Energy Strategy: A Compilation of Public Comments" has been released. The
most important message contained in this document is that energy efficiency and
renewable energy sources is seen as a way to reduce pollution, reduce
dependence on oil imports, and reduce the cost of energy,

The first edition of the National Energy Strategy is expected tc) be submitted tc)
the President in December of 1990.

CONCLUSION

Ultimately, even with ali these governmental and industrial efforts, the success
of these programs will rest with the American public. The motivation for
cleaning up the planet may come from various sources, but the real willingness
to comply with new measures, to find new ways of living and doing old things,
must come from within the people. Americans must be convinced of their
personal importance in taking part in the reclamation of our land and
concomitant x'eduction in and conversion of its solid waste. The nation must be

prepared to make trade-offs, and even to sacrifice--something many are often
loathe to think about.



LIFE CYCLE ANALYSIS:

UNIQUE PERSPECTIVES FOR PAPER

Richard E, Storat, Vice President
American Paper Institute

I will address a subject that seems to be gaining more and more interest in
environmental discussions: Life Cycle Analysis. These types of analyses go by
many names... PLA's (Product Life Cycle Assessnlents), REPA's (Resource and
Environmental Profile Assessments), and cradle-tc>grave analyses, among others.
What many of these titles have in common is that they promise far more than the
technique delivers.

First let me explain my perception of these analyses. Essentially, they provide ata
inventory or a summation of the energy consumed by, and the airborne,
waterborne and solid wastes associated with, a product. One begins the inquiry
by identifying the energy and emissions associated with obtaining the necessary
raw materials, continues through the product's manufactt_re, distribution, use and
reuse, and concludes with its final disposal,

Since the process begins with the gathering of raw materials and ends with final
disposal, it is easy tc) see how the notion of cradle-to-grave has become
popularized. And the results do offer such a profile of those parameters
addressed in the study.

I would like sketch for you some paper industry profiles in areas often addressed
by Life Cycle Analyses. This will be an industry overview . .. the view from
30,000 feet, so to speak. While far from providing the specific detail needed to
undertake a Life Cycle Analysis for individual paper products, it will highlight
some relevant issues of key interest to these proceedings. Then, with that
background, I will offer a few additional conaments regarding Life Cycle Analyses.



I'APER: MINIMIZING RELIANCEON I,'OSSILleUEI_S

The paper and allied products industry is energy iiltensive and accounts for nearly
three percent of total U.S. energy consumpti_lll. At pulp, palter and imlmrlnlard
rnills, some 2.5 quads of energy were consumed in 1988. (in average, il lakes
ab_lut 27 rnilliorl t3TU's to rnanufaclure ii Ion _lt' paper, hul with wMe variliticms
for individual products. On average, the rnarmt'acture of recycled paper requires
about 20 to 30 l)ercent less energy. But that, too, depends upon the grade cir
paper considered, and to some extent, up(m the recycling prncess,

The paper industi 3' has made stibstantial gains in energy conservation and energy
self-sufficiency. Between 1972 and 1989, it reduced oil consumptilm by nearly li()
percent, decreased natural gas consumption by 17 percent, and lowered
purchased energy consumt_tion by 15 percent, Ali this occurred while industry
cmtptit increased by more lhan 57 percent, restllting in a reduction iii fllssil fuel
and inirchascd energy use per t_ln by 47 percent,

Between 1972 and 1ti89, the industry's use of self-generated and residue sources
of energy increased from 40,3 percent of total energy needs to 56,3 percent, a 40
percent gain in energy self-sufficiency. Today, U.S. paper mills derive over half
of their energy from materials that would otherwise have to he disposed as
indtistrial wasles in m()st cases,

Several studies show that the pulp and paper irldustry is one of the leading IJ,S.
industries iii the cc)genei'ation and self-generation of electric power. Over the
1982-1989 peri(id, the am(lunt ¢1t'electricity cogenerated hy the paper industry has
grown by 62 percent, and in 1989 represented 88 percent of total in-plant electric
generation. Ali told, some 50 percent of the paper industry's own electricity
demand is c_lgenerated,

Coupled with energy savings from cogeneration of electricity, the industry's
reliance on energy derived from wood wastes displaces and conserves an
equivalent of approximately 225 million barrels ofoil each year, Placed in a
current Ix:rspective, thai is 15 percent lit" lhc amount cif the oil exports cut off
fr¢_rn Iraq alid Kuv,'ait, This heavy reliance on renewable energy is probably the
in(ist significant energy factc)r distirlguishing the paper industry from other basic
rnanufacturing industries, In lhe assessrnent of energy consumptinta in l.ife Cycle

Analyses, it is crucially imln_rtant !_J tlistirlguish between energy from renewaltie
and n_r_-rerlev,,al_le s_mrces, because the implicaticms for hoth resource depletiorl
and, indeed, cnlr naticm's ecc_rl¢lrnic security are markedly different,

I()



PAPER: THE I,I,:Ai)ER iN RE(_Y('I,ING

Since these I_r()cee<.lingsare t'()cused (m s(llid waste management, a description
tri' the paper induslry's recycling profile is eXl'mcted, Tile indklslry's roots are in
recycling, This year, the lml)er industry marks its 300th arlniversary of the first
tmper mill ol)eralit)n in the LJ,S,, recycling cotton rags into writing paper near
Philadell:lhia, 'l'oday, tlaper arid lml:lerboard contiriue to be tlie leading recycled
material, being recovered from the st)lid waste stream far !n excess of its slli.ire
of contribulic)n to the irlunicilml solid waste stream,

In 1()89,over 27 milliun Ions of waste paper were rec(wered for recyclirlg at Ilorrle
ant!td_nmd, far mitre than in ttny uther nation in the world, infact, eight out t)f
every ten tons of rrmteritd recovered t'ronl the rr.lniCilml solid waste strearn in
i:ml)erand Imt_erhoard.

Waste tml+_erSUpl_lies ever one-<.luttrter of tile domestic I)aFJer industry's
requirement for fiber, 2(),() million Ions in 1()8_, This t'igure has been growing at
a rapid arid accelerating rate since the mid-l_)8()'s. 'l'he use of waste paper in
growing more than twice as fi.tst as tile rtite of other fiber sources til U,S, mills,

Besides large volumes, two additional features characterize lile recycling of waste
paper: l) a mature c()llectiori infrastructure, and 2) ,ile wirieties of waste paper
collected and tile i_r_)ducts made from tllern, To give you arl idea of the 1989
tlislril'lutiori, U.S, paper mills used 3,3 rnilliorl tons of old riewslmpers of which 1,5
million Ions went int() recycled newsl)rint, 1,3 rnilli()n Ions to make recycled
Fmperbtmrd arid 20(),00()tons into recycled tissue products, Terl arid a half
mil!iorl Ions of old corrugated ct)ntainers were used iii U,S, rrlills, almost ali of
which went int() the rrianul'aclure ()f recyclo I contairierb()ard and Iloxb()ard
grades, Als(), 2. () million Ions ()I"r)ull) substitutes arid 1,_)million Ions ()f lligh-
grade de-iriking grades were recycled intt) a wide range of I)r()ducts, mostly
l)ririting-writirig papers and tissue products,

Mixed paper c()rlstiluted the remaining 2,2 rrlilliorl tons used by the iridkistry in
1980, lt provided t'iber for a range of l)roducts, rnairily iri the recycled boxboard
and tissue grades,

l'ven th(>ugtlthe paper industry's historical recycling record in irnl)ressive, there
is more go!)d news ullead un I)at>errecycling, Tile U,S. paper industry has
cortln+itted to be t)art c)l' the cuuntry's solid waste soltlli()tl and in publicly
cornrnitted to maximizing recycling to the fullest extent economically and
technologically feasible. In fact, the paper in<.ttistryhas takert the UnF)reeedented
step of estttl)lisl_inga national g_)alt() recover40 i)ercent of ali paper cortsurrted
in 1()()5. 'l'tmt in 40 rnilliun tuns, 50 i)ercent more ttlan now being recovered,
Significantly, we believe thai 4()i)ercunt represents the 111aXillltlllllevel of waste
paper thai can be c()llected in clean and useable corldition by 1()c)5,



'1'(_tenth this 40 percent g(ml, the impcr ilulustr.y will need I() rec()ver nl()re thlt,,
()he (_l'every tw() newslmPers printed, IU,,()()f every thru¢ c()rruy, ule(I I'u)xes, Imlf
nf tile high-grude prirlting-wriling papers t'r()m I)rinting plant_, ()t'l'ice Imildings nnd
other s(mrces, virtualh, ali the Imlp sul_stittzles from ¢()nverting ()peruli(ms, nlld
4(9 percent ro(tru unsc)rted mixed impers than we recc)vered irl IU88.

l!×l)nndin _ the existing ir;flnslructure l() c()llecl 40 milli(m h)ns ()1"waste paper in
19_L':iwill c(mstitute u ma.j(_r lmLi()rull clmllengu, lt will require n Imhlic/i)riwlte
imrtnershil_lmilt()n lhc efficienl privnle int'rastructL_re alremlvin plnce. A few
t'ncts Iml this chnltcnge in per'sltective:

• Nearly U()percent()1'this gruwth llltlSt C()llle t'ix)lll the p()st-c()nstllllerl)lll)Cl'

strunm. 'l'his means thIlt ht(rod Iml_lic inv(>lvement will he necessnry

• IIy IUU5, rn()re lhnn lhr'ee-qunrlers (_t' ;til the paper c()llecled will I_e IU)St-
(.'()I1SLII11L'.I'w;.lste I)itln.',r,

• And finally, hetween m_w and I_C}fi the Lt.S. rec(wer'y ra.tc will lmwe I'r()m
hel()w Lhc wurldwhle aver'age t()al_(Jve lhc w(;rld nverage.

In stlmnlary, the I'utt_re t'(_rpaper recycling is bright. LJ,S,l_r()ducer's are investing

I_illi(ms ()1'&)liars in recycling ctttmcity Its they Ill()ve t() llleUl their C()llllllitlllelll
t(>maximize recycling t(>tile fullesl exteI1t In_Ssihle.

Yet, tile r'eal challenge f()r eXl)an(lin _ recycling, as we I(n)k t()lhc mid-100()'s and
hey(rod, will he the c(_untry's nhility t() c()llect enough clean, s()rted raw materials.
'l'l_us reaching uur 4() i_urccnt g(ml will require the c()()perati()r_ ()f governmer_t
at ali levels, its weil as the imrticilntti()l_ ()f lens (_t"rnilli()ns ()t' individuul citizens,

A (;R()WING, RENIC,WIN(; RICSOLIR(:ii; I';ASIC

"l'he reliance ()nan expanding res()tll'Ce I'mse, ()no which is I_eing renewed faster
than Jt is being used, is an(_tlmr fe.alure which dislinguislms lhc pal)er induslry
t'r()m llliillg (_(her Imsic manul';.tc(urillg industries, The rmli(_n's{inlher res(n_r'ce
tutsc ix nnd I1;.tshccn cxpnn(ting, A maj()r c()ntril)tllJng Iact()r is the aggressive
rut()rcslatJ()n pr(_grnln ()f the f()rcst ]I)r()dtlClSindustry, including cff()rls ()f large
c()mp;.tr_ics and small tree farmers acr()ss the nali()r_, l.et me share a few t'ucts
regarding f()T'csLgr()wlh nnd renewal in the l.Jnite(I Stntes since 1052:

• Anr_ual lflanting has increased hy _tlrn(_stft(R)percent fr()m 523,0()()acres per
year t() (wer three milli()n acres per year,
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m Anlluul t't_t'L'st_,r_,,','thhus itlcrc.'_l_<.'dhy _1 pc.'rec,Nt I'l'(llll 13,tAt(i 22,._ hilllun
(.'tnhic l'(.'._.'li_c'l• .yeuu,

• ANd, tinll_r iI_vc,r_tt_ri,,.'._ha,,,c' irlcr_u,_ud I_y 24 p_r_.'_ist tw,,.:r thi._ per'ic_d,

lt i_ ,_i_,ililic':ttlt tt_ m_t_.'tliut _r_,,vth cx_.'c_.,_l_Imivc_t in c.,v_ryu'c_i(m (_1'tilt cc)umry,
()ii tj. I+ttti(+Nv,'id_.'l+tt+'.+i.'.+,_t'<_wth u,'u,.'uucl.',+harvest l'_y m_>ru thtttt 3()l>urcullt, 'l'ho
tJ,S, c,xc'ucds l+_>thWust+,.'+t+Hl!ut't+l+C tttltl ('ttntidtt iz+lt_+th timl'_ur invuntury ttnd
#rt)v,,tll, St), rh<..'i'tiess_.tBuis c'lCttl'; the tJ,S, l'Jal+cr iN<.Iti,,,+tryrclicm i+ri tt l'C,,+,(itlrce
l'_ttse wliich in h<+th t'cticwttl_lu al;cl ktt'(+_,,,,il_,rts t>l_l>t_sccltt_ (ilIL' which in l'_uin_

d+l>l<.:icd,

INVIC,S'I'IN(+ IN 'I"HI,+ENVII,t()NMI,+NT

('Icurly thc, iml_cr iuu+lu.,+try'srutLiru in r_.,liai1tc>n thr hrulthy ,_I+c+wtll<_I'trcu,_, which
c'ttll truly l+ml+l+Cnii+ tt huttlthy CllViltlilirlc'llt, 111_hort, it i_ _>t_+l l+u,,+iN_+,,,.+sl'_r titll'
indu,'.+try tc+nut truly itlvu_t it,'+,t+,,vnN+_meyit+ l_rc_tectin_ the eHvirorlmerlt but t_+
ul+c<mrtt,u,u_tl+ur.,.,to <.1<>su ++lmweil, We were uHvirc>rlil+Untuli.,,+tsI<_t+,gbul'_+rethe
iut'm I'_uc',trNut'ttshiciN+tl_le,

'l+hu inclti.'.+try's Cul_ilal irtvestmcnts t'c>r crr,,,iroi_mel]tul c()ritt'(+ls Ilttvc been
.,,;ubstttlltiul und sl+etik tlirectly t_>this I've>inr, ()vet thc lt_'7()tr> I<._H<.Jtirl]c-t'rttmc,
the imlti.'.+try I+tt,,.;ii+vested inure tll+.tnF,billit_n dt_llurs, 'i'h+lt iu_clLic.lcs3,3 billicm I'c_r
water, 3.t+)hilliun t't_r tilt and (),¢JI'_illit>ll fur sc_lid wttstu envirc>rtmur+tul clmtrols,

()vet' this I_eri_d, levels tit' iNvestNtcrlt I'mve r'un_ed +.tshigh ;.ts3H I>crc<.'Ht_t' the
iI_dustry's +.tlIIiti+.tlc_tl_itttl ilivustmcIIt.

Irril+_>rtu0+tly,lhc l'ttlc t>f ilivc.'.+tlitcFitii+ u++tcl'Ic>l'thu_c ttrc++t_has uscttltttccl shurply
<wur the imst suvc'i'_.tlyears ttrlll is ptc>juctud t_>increu,_e stit'>stltlitlttlly iii the year+
ttlicatl.

i,il"E ( ,'Y( '.I,i,+ANAI,YSES: (ISI,]S ANl) MISUSES

'l'hat ct>ml>lc't<.'s tt hri_.'l' "LL>u._r__Jg!_" _1' _(_l_lc lact_lr.s _t'tcil acJtlro.',+_cdit_ l,il'c'.
('$,ulu Ariulysl_,s wtlich t;.tke llil _.tI_illil_lUUi_er,_l_C'.ctivetllr the iml_ur industry, Witll
th_it ,t,_ I>_,ick_l'{itlntl, lc't m<.,llt'l'cr y{_tl _(llllU th(itl_ht_ (iii l,iru (+'y<.,leAiltlly,_c,_
tlielli.+,,clvu._, i W(itlltl Iiku t(_ lit'Fur ti feW hilT,lili_hi."+ ttntl t.'_ivc'ttt_ l'<_r ytitlr
c_ilkil.lc'ittti_lit l'r_)il_ iile llcr,_l_cctivc lit tt lilitt:lititil u.'.+cr(ii" tllc+o siti(.liu_,



l,+irst, whitt tire they? ilisturicttlly ttlld currently, they nr<" ttnttlytiettl tt+c>Is tie
qtittntil'y the energy ttncl Htw mttterittl ustige ttnl+l wttste getlerttt;un during the
stilges c+l"n prciduct's life, 'l'heme stttges it+clt/de ruw mttterittls scmrcin+,, till stttges
cii"rnttntil'ttcttlriNg, <.listrihuticm, ttse/retlse/rnttintenttrtce, rind l'inttl tlisl'_<isttl,

Second, why tlc+thenl'? Tlie llriinttt+y l+urpcise tsr l.il'e (+'ycle Anttlyses is tel Mentlry
c,i+l+(_rtunitios l'c+rreducing civerttll cllemicttl Icmding tel the envir(iiirnent und tc+
id¢iitil'y C+lil_tlrtunities tel ecinserve nttturttl rescmrces, l'rc+l+urly sC(+l+>ed,they Cttll
S+l+Verts vttlutthle inlmt tc+ llrcltluet c)r pre+cuss tlevclc+l'nnertt ttncl mcldil'icttticirl
investigtttic+rls,

l+ut, like rnnny usel'ul role+Is,the pc+ter,tiul [clr HlistlSe nlsc+ exists. 'l'herel'c>re, it is
ruler+tnt tc)ttdtlrc.:ss whttt these studies dci r+c+ltcccc>n+lilish, i,e,, whet +tru their
lirnittttic+rls?

+

F'irst, they +tru nut risk ttssesslnertts. 'l'hey ttr'e Jnvurltclrios <ft' energy +:.tnd ruw
mttterJttl cc+nsulill)tJcill ttnd en lissJc+ns, 'l'hey qttttiltil'y the ttlllC>uI11c>l+tt chetnlcttl
gellerttted, hilt cb> llC+tevttltlttte its l_uterttJtil Jlllpitet c>i'Imrm in the ellvJrc>nlliellt,
()verull ccmclushm+', ili>(itlt the cclrnl+Ztr+itlveimlmCt._ c>l'cC>ml)etlng I+l'C)dLlclstill+li(ii
I)e drttwn frc>ns these studies,

Sec'i)nd, the), ttddress c)rlly lt subset cii' the tc+Itri rttn_e c+t'envirc+l+nientttl eft'eels
tissc)cittte(.I with +.tnytlrcl(.luct, the+surhr)st ettsily qulttltil'ie¢l, Mttny esther t'+.Lctc+rs,
litter, (_zc+rledel+)leti(in, glc)lml v,,urrninl_, tc+nurne just tt l'ew, Itre nc+tudtlressed letd
muy he rnuch rho)re ditTicult tc+quttrltit'y, Cc,nsuquently, these studies cttrin(+l he
used tel determine tt l>rc_<.luct'senvircmmentttl l'riendliness tlt' its tcltttl Jml_itet c+11
the envirclnment,

Third, these studies dci nc+ttt<.Idress tiny ecc+ncln+ticCurlsiderutiuns, llutentiul s<+eiul
c+r hettlth henel'its, ur liuhilities ttssocilttecl with use ur it l+rci+.luet, These ttnttlyses
dc+study it++del+ill sclrnu ttSl)eets csftt l)roduct's use, But, +ts l_ttul I lurvey would stty
thuy dci mit full us, "the rest elf' the stclry,"

And, fc)urth, the citltC(illle t)l' these stud+us trill he very sensitive Icl the lleCessttry
siml+lifyin _ usSUml+ticms ++tndthe elften irnl+erl'ect (rJttt_+lttvuilul+le t(i the ruse+etrc'her
undert_iking the ++tnttlysis, While str_tightfc+rwurd in cclnCellt, these ltnttlysu_ tire
cluite eomlilex in ttcttltLl l_ructice, Am.'.+essingthe tc¢curtt_:y tLlld lirnitutic+tl uf the
results requires tr+tined judgnlent und ti th(+r<mgh understarlding c_l"the armlytlc++tl
inetl+lcicls used, lt is ilclt ell(irish t(> ccirrll)tU'e lltilllJ'lers directly rind di'trw
eclncli.islciil_ trclrn theili re_tii'cllll_ ti I)rcic.lud's lnll)tic_t (iri tile e,rivlrcinilielli,

_c+,in Stll-ilillt.try, hciw l.lSe[ul these stuclie_ ttre depends I.il)(+nlheir ilituncl+d use,
'l'he.y c'ttll c+t'rer v+.tlkitthle tissi,'4LttllC_etil tille tryinl_ t_l llttill ti systeinttti+
i.lridc;rsttiridjrlg cii' thu el+Oi'_y +(>nsunlt:+ticlri tj+ld selec_ted etTluuilt Icitttliil_s



associ_lted with a I)roduct or _tmanufacturing proces s, While perhaps a laudable
got_l for the future, to use these Life Cycle Analyses today _lsa basis for policy-
making or to offer them its _ tool to judge the c)ver_lllenvironmental impact of
t_roducts, would be rnisle_ltling,
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II. THE SOLID WASTE PROBLEM:
CURRENT STATUS



SOLID WASTE HANDLING IN ILLINOIS

Michael F, Nechvatal

Manager, Solid Waste Mamtgement Section
Illinois Envir(mmental l:'rmecticm Agency

' INTROI)UCTION

lllin(fis, like most states, faces sigrkificarlt challenges in dealing with the waste
pr¢ltlucts our m(_dern lifestyle produces, Over the past five years, the state has
addressed these pr(Ihlems with several pieces of legislation that have begun to
influence the way we produce and tntndle our wastes, Additional laws are being
consider_.d to I_ring about even more changes in the years to come, This paper
,viii focus un the current status (if solid waste handling in Illinois und highlight
some of the key state laws thai direct the Agency and each Illinois resident to do
certain things.

CURRENT HANI)HNG MH'HOI)S
'

In 1(J8¢_,the General Assembly passecl the Solid Waste Management Act to re-
f()cus the state's attention hack i(i solid waste concerns, This Act laid the

i()tliltlat[oll tTir state Imiicy by ad(ipling a hierarchy of siilid w_Jste handling
preferences: i) waste reduction; 2) recycling or re-use; 3) incineration for energy;
4) incirmrathln for disposal; 5) landfill. While this hierarchy is widely accepted
as a g()od g(lal, what the state faces n(_w is a completely ()pposile situation with
current w;.iste Iland',gi',g c(inclitioris.

The I.J,S, [:{ilvir(iriilicnial Prolecii(m Agency estirriales thai solid waste production

riati(lllally will increase 11percent t'r(im 1_)88to 1_)95title Io increased poptlllitioll
and increased per capila waste generaliOll, There is no ieas(in Io e×peei thai
Illinois will I_c very far fl()lll this national Ireild, Ab(lul five percenl ill the s(llid



,,vnsteslrenm Is currently being recycled, Since dnln cillleethm t'(Ir reeydltlg Is
dift'icull, ,his figure huG,'bc stmlo,,vlmt Illgl.ier, but lt is still n rolntively srrmll
percentnge tit' 111ot(itnl ,,vnstestrenrn, Almut two percent ot' the wnste slrenm is
ineinernted for energy recovery in one I'l.lcilityowned und opernted hy the City t_t'
Cl'ih:ttgu, This leaves _)3Imrecnt tit' the wnste strenm setlt to Illinois Ittndt'llls in
lt,U)0-- 13,2 million Ions,

This il.icreltsJllg lend ot' wnste delivered to lnndt'llls Ims become n nlore dllTlcult
prohlenl us there tire fewer lundfills iii Illinois tllld uther states, When the Illinois
Environrnentnl t'mlection AgeNcy (IFt'A) was crctlted in 1c,_7(),the Agency
eslJrnttlesli-tnt there were nhoul 10200"durnl_S"nm.l hmdfills in the stlit¢, Nclw,
there nrc 117in lllinuis, Itm.trunnyuf tl.iosenrc predicted to close in the ne×t two
venn, us they reuch Cnlmcily or fiiJl In meet new, more slrit-igent lal!dt'ill rules,
This trend to fewer landfills is not lirnilcd to Illinois; the Nntlotml Scllid Wtiste
Mtmngemerit AssocJIl.lit)l-i(NSWMA) predicted lilhr eight SlilleS hnd less tll_.tnfive
yenrs of m,,ernll clispos_ll ctq:nicity left in ItJSt), filial 15 stutes hltd less tllnrl terl
yetu's left,

Irl Illinois, li-tc dislmstd eupncity is not everlly distributed througl.i the state,
'l"otlny, 2t) c_l'the 102 courities have no disposal cttpncity und must trnnst:mrt till
their wltstc tt_tither couritics for disposal, It' landfills elsise ns predicted, in lilt'ce
ye_u's3t) counties will hlive rio Clllmcity, If till ii-iu sulid wttste in lllirlois were
everlly distributed tt_the existing Inndlills, n ill(isr tirllikely situatiuri, their ctlrrenl
clipticily would Itlsi t'r(inl six icieight yelirs, A mt)re retlsontible expecilitlori is ihtit
some Inndfills will he filled very so(in, tilld others will relnl.tii-iunfilled for inl.iNy
years,

FLITLIREI_LANNING

'I'(] clenl with this irnperlding dispusal enpnclty shortt'nll, the state ims,scd tl-ieSolid
Wtist¢ Planning nnd Recycling Act in 1_J88to require counties over 100,0()0
populnti{in and Chicligo to i_rcpni'e plans for their future.,solid waste Ilandling
needs by March 1, lt)9 I, l.llRIirilplerrlent :i 25 percent recycling pl'tlgrlilll, Iii 1l.t89,
this Ittw ,,,,'Its ainended t(i extend these retluirelllellts to _tllnther courlties with a
deadline of Mnrch 1, lC)tj5.Mc_stlarge co,unties nrc well ellatheir way til meeting
this time-f rhine, and ti number uf smaller cmintics have else heguri their planning.

Despite Agency supported planniilg efforts, tlm best pluns by local gm,errlment
cltn be circumvented in mn_y cases I:y private companies who own und operate
v,'nsie hztndling l'ncilities, These clperlit¢_i'suse their own, privute gonls--riot
sc_ciety's--when selling their v,'nste handling services. Althlmgh over tiff percent
i_l"waste hnndlecl in Illinois is currently landfillcd directly, the preponderance tit"
lllinc_is Inrldfill cnl_.acit:' is ctlritrollcd by privnte uwners. About 70 percent of
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illlnc.)is Iltmlt'ill.swith tl_,'cC-tlU_lrtcrs<)1'I_.tmlt'illclq)_.tcityi_ xl<)wI)t'i',,,_ltcly()wNcd,
C)Hly_zl_ut 3 lwrt'ctlt _t' lilc c'tZH'ctltc_.q_Lcttyis ill I'_a'iv_ltcly_)walcd_lal_.l()twr_.ttcd
I_lmlt'ills,

IN m_ltb, c_tscstilt tlccisitms t)t' these pr'ivtttc (q_cmt_)rsis t(_ _ccel_t_,',,,_.lsteI'mm
gt'rwt'_it()r.sI()c_llctlI'lir _,l,.v_iyt'r(_l_llhc.,I_H(II'Ill,i_wlt_clix_xN_ttly(_therst_._tes,While
the tc_t_._l(.it_a_tityc_t'c_ut-cff-sttLtew_._stcis tlc,_ta ,'.;ign_it'tc'_.tntt'racti(m ot' the tc_t_d

t_c_'t'_u'mcdIii Augt_st/,";Cl_tembcrlcgt)()tll_t3,4 per_'e.t(/,500,000 c'., yd,/_erye.r)
g/'.//ww,te recuivedat//Lim_ishu.(/i'//s w.s &,e.er.tud_mto./'st.tu, iII _dtlitiou'hout-
()I'-S(RtU WRS{C h_.LSII_t.'C)lllC _Llll_,Li(ll' t'tLC..'tc)rtt( S()Ill_ Ilimlfill.s, While d_tl_zcc_llc.ctt¢_N
is i_c_ml_lclc due t_ _ I_.'k _._t'_.,_lutc_r.v_._tttl_c_tity,Agct_c.yint'c_rm_._t.icmira.lice.tics
¢)lll-O/'Sltll¢ IV¢,,','¢1¢iS tl¢'c'el)lrdtil tl mi, imttm o1'23 hutdJi'll,_'..d ,c't'ott,ts ./br ot'er
h.!/ t)[' the v_dttntt, rut'efi,ed til .]i've, 'l'lltts, _.tl_tlt 18 pereclat t_l' the cq_er_tit_g
I_._Ncll'ills_.trctttkii_g t_ut-_l'-sttttc v,'tLste,

I,'A(,IIiI,ITY SITi NG

I<cg_.tt'tllt.'ss{_t"whcl i_l_tn_si'_r _t_ac,,_,,t'_tcility,c_ch silt', must receive It_cttlttpl_rcw_tl
, ul_tlcr'static siting I_tws,

l"t+rty-tllrcc retlucsts for It_cttlsiting ttl+l+t't+,,,,ttltm _ew IttNtll'illsIlttvebceul reviewed
by units c_l'I(_c;.tlg(wcrntNctat, ()1' these u'cqucsts, tl'tcrc Imvc bccta 38 tlccision_s:
22 al_l_r(w_tls_ltl 1_ tlezlj_sls--_l58 pcrcel_t _tpl_r'cw_llHtte,

'l'htsc sitin_gtlccisic_xaswere div'ectcd _._t?,2 it'_tlivitlt_.dsites, sit'_cc I I o1' the 43
rctlUCSt.swcrc tlul_lic_.ltcl_rCll)C_s_.lls(l,c,, rcstlbNaitttd al)F)llc_.lticiNs)c)il seven sites
lc_c_.itctl iii Alcx_.li_dcl', l..zikc, Mcllel_ry, Wiil_.lsh, lil_tl Wayne Couiatlcs,
Sul'_SCtlUCl_ily,18 si(cs I'cceb,,cd IocziIsitll_g aPl_rcwzll,zLiltlll_.silos were tlcz_led (a

'l'hi.s c_ttcgc_iyIu._sthe highest _l'_l_C_.tlr_.tL¢with 1_8l_CX'CC_ltc_t'the Ioc_.lldecisions
being ch.'.tllcI_gctl, I_rcscNtly, three lc_c_dsiting dcci.si(ms izl Bc_lntl,Fultc_n, and
l._.t,":,_tllcC?_tlt,tic.s_arcbcin_gcc_Ntcstcd, So,mc _trc_s of tilt .st_atcImvc _._.dil'fcrc_'_t
I_cal _tl_l_r_,,_l system tlu._uathe "t_c_ru't_._l,"1c_¢_._1_q_t_rov_tl: Chic_.tgc__.tx_d
ullitlcc_rl_c_r_ttcd('_c_k ('ot_t_ty,

()t' tilt: It) Silt.'., receiving Ic_c_.tl_tl_l_rcw_l(emc tlav'c'_ugl_tl_c lc_calzo.ittg proce.ss),
11 did n_t v'cccivctlcvclcq'_mcu'ttl_Crmit.sI'i'_n_the Agcilcy: tv,,_ did nc_t_q_ply,t'ivc
v,,cuc dc_liccl, t'_ur won't withdr_.twx_,

'l't_ th_tc, eight t_c,,vI_.tNtll'illsh_lvcrcccivcd Ic_c_l.sitiNg_.tl_t_rc_v_tl_._mlIEPA t_crxnits
with _mly five t}cv,, I_mlfill.s I_cc_vt]i_,g_p_r_tic_lml: R_tl_tcc Mitre (Ftlltcm
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County); SWL/Envirotech (Grundy County); Perry C¢mntv Landfill (Per_
County)', Daubs Sanitary Landfill No. 3 (Wayne Cc_unty); und l_,ockford Speedway
(Winnebago County). Rapatee Mine and R_ckford Speedway hmdfills accept
only coal ash and demolition debris, respectively--general refuse cannot be
disposed of at these sites. Although two facilities located in the Counties of
Macon and Rock lshmd received develc_pment permits, they failed to become
operational, and subsequently their permits have expired. The balefill near
Bartlett has received an Agency permit to develop hut has not yet started

'' development and awaits permits from other g_wernment agencies. Currently,
Gallatin National in Fulton County has resubmitted a development permit
application to IEPA.

LANDFILL EXPANSIONS

l_xmdfill expansi_ms are the largest category of regional pollution control facilities
reviewed by units of local government. To date, they have ruled c_n 60
applications: 41 appr.,.wed, seven denied. There were two resubmitted
applications on the same sites in Massac and Pe¢Ma CCmnties. Therefore, the
approval rate of expansions on 58 sites is ¢_t)percent. Of these local decisions,
38 percent have been challenged. "I'o date, IEPA has issued permits to 31 sites,
ali for rnunicipal waste dispersal, lxtndfill expansion applications have been
submitted t¢_h_cal g_wernments in 38 co,unties; tc_date, approvals have been given
in 28 c¢_unties.

FUTURE SITING AUTHORITY

There continues to be a public debate on who slmuld have the initial authority
to appnwe hmdfill siting and _m what basis thc_se decisMns should be made.
Several pieces of legislation were inti(_duced iii the Spring ltir)() legislative
session. Although none were acted cre, there remains an interest (m_stly business
and local government) in the stute to change thc siting authority as exemplified
bv the Task Force whict' continues to consider this tuttter under zt charter from

the Speaker of the lt_mse.

Changes to the state siting process is p.,__ssiblein the Fall ltJg0 veto session or the
Spring l_4t_l regular session. Exactly what those changes may Io_k like canm_t be

predicted new,, since there are interests ranging from "m_ change" to wholesale
chttnges in the siting laws. "l'hc next few ,,cars will mc_st likely see the solid waste
issues beccmae even zt greater public policy issue.
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MANAGEMENT OF MUNICIPAL
WASTES: THE FEDERAL
REGULATORY PERSPECTIVE

William MacDowell, Manager
Region V, Solid Waste IJrogrlun
U,S, Environmental Protection Agency

Between 1960 and 1988, America's garlnige grew t'ronl 88 rnllll(m tons per year
to 180,milli(m. While growth with impulatlon increase is expected, on tt per
capita basis we are generating 50 percer_.l more wasle today than 30 years ago,
Now like densely p(_pulated European countries, our Northeast regton is fast
running out of places to put its trash, A solid waste crisis has arisen as the public
has adopted a "not in my backyard" attitude toward siting new disposal facilities,
The export of garbage to other states (or even countries) while legal, has stirred
increasing opposition and resentment ,'isthose states see thernselves becoming the
dumpirlg ground for someone else's trash, Misrnanagement of solid waste
disposal in the past has left tlm public nervous about the poterltial health and

, erwironmental impacts of dispgsal facilities, Nearly 20 l)ercent of the toxic waste
sites on the Superftind National Priorities List were at one-time rnunicipal solid
waste landfills, in addition, the public does not want to put tit) with the poterltial
nuisances of truck traffic, dust, litter, and odors cornrnonly associated with
landfills, The result is thal it is extrernely difficult to site it landfill in any
populated area. What is the federal government doing m solve this crisis of too
much trash and too few places to [nii it'?

Traditi_mally, solid waste managerncrH has beerl the resptmsibility ot' state and
local goverr_rnents, C{mgress enacled lhc Si)lid Waste Disposal Act of 1965which
established grunt programs for the devehHmaer_tof solid waste rnanagemerlt plans
by states and/or interstate agencies. Suhsequerlt amendments to that act, i,e,, the
Rcsnurcc Recovery Act of 1970, the Resource Corlservation and I_.ecovery Act
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of It_7b (RCRA) and lhc H++tzttrduusand Sulld Waste Amemlments oi' 1c_84
(HSWA) have sul_stttntittlly Inerettsed the. t'ederttl gcwernment's Involvenlenl in
sulhl waste rnarmgernent, lkespite this federal legisltttlve uctivity, sulld waste
l_r(>grittnsctmtinue tc>l>eitnl+lernented l>rincifmllyby state ttnd l(_citlDwerrlt+tents,

'l'lle prirnitry elTect oI' I:,tCRA wits to set up under the I+J,S, l+nvlr_rlrnentttl
IJrotecthm Agency (EI"A), tt critdle-t<_-gr£tvesystem c_l'mttnttglrlg httzttrt.lcmswaste,
'l'his is the Subtitle (' prc_grttln, l luwever, l<tC'l,tAhamit Subtillc I) which has rts
its t>njective t(_:

"Assist in clevuh+pingttnd enc(mrtt_,ing rnetht_ds fur the dispt>sal c>l'
solid waste wllieh are envirottnlerttally sotlnd and whicll Inttxirnize
tlle tltilizuth)n t)I" vttlualfle rest>urces, irlcluding energy and
rnttterlitls, wllich are recm/eritble l'r(>rnsulid waste and t¢_erw¢>tlt'ttge
res(lilt'CO C()lISel'VtttJ()n,"

'I'o achieve these uhjeetives, I_,CRA mandated that EPA develc>l+criteria fur the
classil'icatlnn <ft'st>lid waste ¢lispt+sal l'acititie,,.;and practices and estttblisiled it
fritllleWt>rk for state sulid WttSte lllttlltt_elllellt pl+.tns,

[:".,PAprt_rnulgitted the Criteria (+1.1)CI:I_. Part 257) iJ_ 107o, '+lTw.seCriteria
establish standards t'c>rdetermining whether solid waste dislx>sal facilities and
practices ratty IX_Seadverse ut'l'ects on hklrnan heultl+_and the unvircmnlent.
Facilities that fail t_>meet the Criteria are "cq'Jenclurnt:_+¢'and are I>rohihited
under Section 4()05 c_l"RCIRA. Et'A wits not given auth_>rity tc_directly enl't>rce
R(!RA's I+an un "open durnf_s," hut citizens could seek erlt'orcement in federal
cc>ur'ttllrcmglJ1the citizen suit l>r't>visicmo1'R('i:<tA,Suctit>n 7(102.

I.+PAttlst_ l+n>mulgittedguidelines for state s<>lidwaste inttl+itgerrlelltplans i_l 1970,
EI"A's t't_le with respect t() state devehflm_unt is limited t(_ establishirtg tt'te
guidelines for their devehflm_ent, pnwiding technical assistttneu, and al>prtwing
plans that ctmaply with these requJrenlents. "l'he rusp_msibility t't_rduveh+l_ingand
irr_l+_lernentingstate l+lanslies with each state, and there is i1(1federal sancti_m l'c_r
it state failing t(_ have ancl/t_r to irnl_lement an al_pr'(wed iflan.

In the 1lazardc>usand S()liclWaste Arnend,t_ents ()1'l(JI"I4,(k>ngress required EPA
to revise the existing Subtitle I) ('riteria t'¢_rs_lid waste "facilities thttt may
receive hazardous Ii(msehold waste ¢+r hazard<>us waste fr¢_rnsmitll quitntity
generatur,_ under Secthm 30()l(d)," These s<mrces <_t"hazat<.hms waste were
e×empted fr<>rr_the stringent hazttrd<ms waste treatrnent, slt>rage, and clislx>,,,;al
retluirernerlts (ft'Subtitle (; and could be (lisl)()sed (_t'irl tt nc)n-Ilazurd()tls s()lid
witste facility.
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'l'hrc_u_,hInt'_n'nmthm_,tlther'ed I'c_r'lhc rel_ur't m (,'c'm_re,,,cscm _c_lic.lw_L_te
m_ln%,ernent(_LIs()required I_yI ISWA), !!PA determined III_.LLlJleseWfh_tes[ire
disp()sedof l_rilrmrily in inurkic.'il_llls(flid w:L_k'I_ln(.lf'ills(MSWI,I,'s), 'lTle A_ency
le_rned tirol _t)l)r(_xlnmtely I('b()miiliun t(ms c)t' nlunieip_fl s()lid w_lste were
_ener'uted in 1_.)_.5,(wtr H() I_ereenL()l' whMi _,v_LsIftndi'illed in fd_()tll (h,_()()
MSWI,I"s, Inl'()rrn(lti(m ()n these Iiuldt'ills Im.lielttedtll_.ltthey wuy widely in Lhc
use el' erwlr(_nmenl_._lc(_ntr(_ls,suell Its el_y ()r syntllellc liners, IiquM (le_.eh_.Ue)
eolleeth_n syslelnS, _Lml_,rnux_d-w_ler ill()llJJorJll_, __(I Jll_Utlley m_,y l'_()se
si)..,nJl'Jel.lllIlilt'elliS (()_l'()l.llldt_m.Isurt'ucewuler resulll'Ues,'l'he rel_(_rllo ("undress
e_neluded Iiml MSWI.I:s z_rem.lverselyllt't'eelJll_,llle environment, und II'lecurrent
Sul_lille I) ('rllerhi nru i1_1ll_l_.,_.lL_t_leIn _J_.l_.lr'es_lhese I_l'_flflerns,

In lU_8, i!I'A i_'l_l_se_.lrevisiunsIu tile Sul_title I.) (.:riterlli regultttin_ MSWI.I;'s
under 4(i ('I,'R Purl 2S_ inslelu.I _t' i:hirt 2S'/, 'l'he l_rOlmsedrule, which in
exl_eCl_di_ he I_r_mul_z_te_.liii Iztte lU_./(),v,,_nlMsi_,nit'ieulltlyexl_,_tndthe current
Criturh.Lc(_rllziinedin 40('I"R l_rl 257zmd',','_uIMresell in l_rn_)ree()rnlu'ehensive
z_mlstrir_eIll nel ()t' ('eqtlirelllellts c()verin_ I()¢ali()n,design, ()l_er_._ti()n,ell)sure,
rn(mill)rin_, ,:lm.Ie()rrective ucti()n,

I ISWA requires sllltes I0 esl_lhlist__lpermil i_r()Br_.unt(_ensure eurnl)li_._r_eewith
the Revised ('rilerii_ wilhin 1_nmnths (_1'its I_r(mml_l_li(_n,11',_nd only ii', EPA
determines limt _._slllte's permit pl'()_,r_.l111in IlOt ildeqLl;.lleIor tills l)Llrl)ose, the
A_eney ez_ndirectly ent'l_rcethe Revised Criterilu I1'I;!PA determines tl_m _.l
slnle's I_errnJt i_rn_r_.lmJn lldeqtiute to ensure e_mplizinee with Lhc Revised
(.'riterin, citizens will c_mtinuet_ he ni'fie to seek l'ederul ent'orcemerlt actium
Lllruu_l_the ¢_ml'ts,I_LIIi:,PA will Imve no dire¢l ellt'l)reenler_lz_uth_rity,

Incrensirl_ z_ltenli_il _.tthe t'eder_.d,Sl_.lte_.tlld lue_l levels in heinL4directed I_1
rnunicil_fl s_lid _,v_lsterruu_zt_ement,Althou_,h i_rirrmrlly_,Ioc_flrest_lmsihility, the
l_mhlenls nssncinlud v./ilh nmnicil_z_ls,)lid _,,,,l_slemnrmgemenI nru rmti()rml in
sCt_l+e,l(eet+_,r_izin_lhc Ileedl'orztnztti(mztlre.sl>t_nsem thel+rol+lem,l:il)A
erentcdttMt_ni,t'iI_ztlSt_IidWltsle'I'ztskI:<_rcetudeveI_pltSil'I.ilegyl'orirni_rovinb,
Iile r_nti_n'sIllItlltt._elllelil _t' municipnl ,,vztstes,

At'lcr a ycz_l'-I_ngel'l'_rl, lhc lask l'()ree I_l'l_ducedils rel)()rl, '"l'he SulM W_lste
l)ilenllna: An Agu.lldafl_r /\cti_m," in l:ehruliry lUHU, 'l'he /\gem.lh I_r(ivides zt
r_ulnher_1'l_l_lX_snlsIur i,Icliulls hy Iii'A, similes,lucal guvernnlenls, industry, lind
lhc t_uhlic, lt idenlil'ies an inlegmled WZLSIenl_.lnzigernenthier_.trel_y--ec_rnl_inil_g
the el_ml)len_elll_ryuse_1'S()Lll'eeredl_ctil_n,reeyelin[4,c_lrnhusti_)n,and lzindl'ills--
ns the hesl l_pt_n_lehfin' c_mlprellensively rn_lnl_ill_,mur_icil_ZLIs_lM v,,_lste,

'l'lletilskl'()rcesllrveyedcurrentrnunicipiils_)li_lwiislerllllnIlgenlelltprlletices_l_d
idenliI'iu.d_z_IsI'_rs_tlai_.IImti_>n_IIpl_liuy,Re_.'<_,r_izin_theever-widening_,l_I:_
hetweel_ declining ,,,,,_slenllln_,en_erlI eal_l_cilyzl.lld rising4levels _t" ,,w.lste
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g_n_rl_,tkm, the tt_skforce determin_d tirol th_ nation mu_t find IL%at'_and
pernmnerlt ,,wly to eliminate the g_it_belween wttste genenfllon and tw_illlfl_le
CUlmellyii1 lamlfills, ¢Olllbustlu11,lllld li1see(_luhtry nmteril_ls nmrkets," 'l'he task
RH'ceconcluded thtfi suuree reducthm nnd recycling are the pret'erred uptll_ns t'c_r
closing this gtq'_ml_l reducing the lLI11OUIllILIIUtoxicity of waste, As ii result, I','PA
established a nath_md goal m reduce or recycle at least 25 percent of the nation's
snlid waste by 1_;02, An equally impl_rt_m( feature _fl'the Agem.ln isstrengthening
the reliability tlm.Isld'ely of ali solid waste Inanltgernenl optiuns, 'i'he Revised
Crlterll_ for MSWIJrs, as well tls uther I!I'A rulernaklng under Secti_n 111 c_l'the
C"lettnAir Act m reduce emissionsfrom municilml witste ¢t_nllmsturs,are Imrt oi'
this et't'ort(see prt_posed perfurrnanee sttLndtirds ftu' rnunicilml wtiste e_nllmstors
in the Ee_e.__eriflRe_gi,_sLcBf)ecernber 20, 1080,Page 5220q),

l:'irmlly, lhc tiisk t'¢_r'eeidentified objectives ['tit IliilJi)llllJ ItetJc)ll LO liddress tile
rnunlcipt_l solid waste dilernrrm, 'l'hese (fl_jeetivesim,,olvenot _mly IgPA et't'orts
but the Imrtieipittior_ of sL/lte lind local gcwernments, i_u.lustry,waste llltilltlgers,
and the fmblte in lmlflelnenting the ccIncept of integrnted waste n_anagen_ent.
These _d'_jeetivesinclude:

I lnereitsing the waste pllmnir_g lind n'utnilgerr_ent ir_l'orrnlttii_n(hl_th technical
ttlld educational) livitiIiible Lo sililes, local cl_rn_nurlities, waste handlers,
citizens, and industry;

i Increasing data collection un waste generation for research and devel_l_rnent;

• Increasir_g et't'eetive I_lanning I_ywaste Imndlers, Ioe/tl cimlnmnities and states;

a lnereasirlg s(itll'Cereductilm and recycling hy glwernmenl and by individtutl
and corl_orate citizens', and

i Redt_cing risk.,.;from n,unicil'Udwastt',c_wnbustorsand Ilmdfills in order to
pri_tect ht_mi_nhealth and the environment,

EPA has aecoml_lished many til' the specific items listed in its 198t_sulid waste
"Agenda." The Agency is n¢_wtaking stuck of its solid waste pre,gram and will
s_1_ be uf_dating its Agenda based on ii review of tht_se llceoml_lishments and I_n
continents t'mm inside and imtside the Agency. 'l'his update is expected t_ i,e
publislaed in ltml.

P,eat_ttlorizntii_n t_t'the Res_mrce ¢'lmser,,,ati_m and P,ec_wery Act is expected in
the 1(12mlSessii_n cfl' (/_ngress. In the li)lst Sessi_n, al_lut 7(I bills were
ir_tn_duced tt_ amend I,',(:RA i_r _lther,,viseaddress solid waste issues. Five hills
ttlat al_peltred rm_st likely to I)e reauthi_rizaliun vehicles were st_rnrn/trized and
compared in a l,{ep_l't l'i_r(k_ngress by the C_nglessii_nlil Research Service. 'l'lmt
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u'epc_rtis entitled, "Sc)lkl W_lstc DlslulszLIAet: C'c)mptLrlsont)t' Reuuthc_rlztztlon
Bills," dttted ,itulu_Lry2._, It}t}(),_tn_c.I_,,'tlspi'ep[u'ed by l)tLvldS, l,clughrurl ttnd J_m_es
IL McUt_rthy, l'h_ t'epc_rtrewtfle.d tl'uLtthese five bills "detfl c_verwheltulriglywith
non-lmz_lrd_uJs so,llnl,,vtlste issues," Irlehidlug recycling,, smli'ce re,dLIgtJOtl,speeltfl
wtlstes, solid wt_ste export, ttnd [llterstlLte shlpme_xlt, lt seems very likely ttmt
Ci'ongress will eorltlntle t_ I'veInteI'ested in these Issueswheu li'le retlutllorizt_tlor_
l_meess fully commences, 'l'l_er_;fore, luglsh_tl_r_ru_.tnd_Llug_t ruot'e prcm_lnent
t'edenzlr_le irl sc_lltlw_zsteIll_lltllgelllelll Illlly well he I11the future,

I{i_irl{I{ENC,i,'_S

Much ul' the ilfft_rmuti_r_ iu this I_tq_er,,,wastt_ker_1'1'(_111the I__{CR.A(-)_LLLkJ.L_
_MIEI_I_.[¢,_¢I0l:",t_¢_.c_.,I_ublished I_yI",PA's OlTice c>t'Solid Wttste, I!iPA/,'_3()-SW-
¢)C)-03(_
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MATERIAL.AND ENERGY
RECOVERY FROM SOLID WASTE

Chris Burger, P.E.
Office of Solid Waste and Renewable Resources

Illinois Department of Energy and Natural Resources

Solid waste management in Illinois and the Midwest consists of a number of
handling methods including landfilling, recycling, composting, incineration, and
importing and exporting. The Illinois Environmental Protection Agency. (IEPA)
estimates that of the t4.2 million tons of non-hazardous waste handled in Illinois

in 198c1. t,,_o percent _as incinerated at the Chicago Northwest Waste-to-Energy
Facility: at least six percent was recycled at 105 rec).'cling facilities; and the
remaining '42 percent was landfilled. Table 1 depicts the tonnages of material
landfilled, recycled and incinerated in the seven geographical regions shown in
Figure 1 in Illinois. (Figure I and ali tables at end of paper)

l"he number of operating landfills in Illinois has dropped from over 500 in 1982
to 117 in [0q(). lt i.,,estimated that only _()landfills will be active by 1993,
Currently. 2'4 counties in the state are without landfills, and it is projected that
3'4 counties will be without landfills by Lt/c/3. Increased local opposition to
landfill siting and the classing of existing facilities due to capacity' or
environmental reason_,, have resulted in diminished landfill availability. As a
result of fearer landfills, disposal costs continue to rise due to increased
transportation costs and higher landfill tipping fees, Rising costs ¢}fdisposal, as
well a,, environmental concerns, have spurred the need for integrated solid waste
management _hich inc!udes _va.¢te reduction, re.cling, composting, waste-to-
energy' and landfills.
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RECYCLING IN ILL,INOIS

State law currently requires ali counties in Illinois to de.velc_p waste m;.magement
pl;.ms with tile goal to recycle 25 percent of ali municipal solid waste generate(,l
within their boundaries. Table 2 lists the 1080 recycling rates by region. This
table was deveh_ped by surveying 320 recycling facilities. Since only 32 percent
oi the facilities returned the su_'ey, the recycling rate could be much higher.
Only verifiable data was used in Table 2 with no attempt to extrapolate the
rewcling rate of ali 320 facilities.

In 1_87, one residential curbside program serviced h,(R)0 households in Illinois.
In October of lt)O0, 12() curbside programs were se_'ing 650,000 bousehoMs in
Illinois. The growth of rewcling in Illinois has been impressive an(,l facilitated
in part by $5,083,3()0 in matching gr;.mt funds the Department ()f Energy and
Natural Resources (ENR) has made a,.';.til;.tble lo h_cal governmerlt, riot-for-profit
and private businesses to start or expan(.] rewcling programs,

Since 1087, seven recycling grant rounds resulting in 157 projects, inclu(,ling
curbside, drop-off, buy-b;.lck, and comfu_sting programs, have been completed.
Thirty-six of the 157 projects began in I_(). Another 25 arc scheduled to be
operational by the end of 1000. The majority of th e yard waste composting
programs also began in 10()(1. ('urrently, l()h composting permits have been
issued bv IEPA. Althougt_ tonrlages of composted yar(,l waste will not be counted
in the figures pr_vided bv recycling centers, composting will reduce the tonnage
of material landfilled and will count toward the overall recycling rate. Due to the
establishment of new recycling and composting progranls in 1_0(), the projecte(.t
recycling rate for 100() shouM n_ doubt increase from the six percent rate
reported for 108o.

Commercial and institutional re_.wcling is also becoming more pronounced,
Private haulers are offeriilg incentives to offices thai store their paper separately
from refuse. As a rule _t" thumb, each perscm in an office setting produces one
half pound c_t"waste paper each dav. Simple but effective paper recy.'cling
programs can he put in piace to drastically reduce the amount of paper disposed.
Universities have begun fcc.,,cling programs, mostly concernrating on high volume,
high value writing al_d ccmlputer paper. For example, tile University of Illinois
in Champaign-Urbana initiated a campus recycling pre,gram and in the fiscal year
ending June 3(1, 10l,_(1,had recycled 581 t_ms _)f paper ;.til(,]334 toms of cardboard,
aluminum, glass and plastic from 118 buildings. The ('hicag_ Hvatt Hotel also
star:cd a recycling program which is recovering 05 ton.,, of cardboard, glass° paper,
plastic, and metal each m_mth. In the 13 months tl-lis program has been in
operation, the h_)tel has seen a net savings ()f $fl(),()()() (Warren, 1990).
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A number of state office buildings are engagedill a wastepaper recycling effort
called the I-Cycle l'mgram. In 1987, l-Cycle began as a pilot project at the
Willard Ice Building in Springfield and Stateof Illinois C'enter in Chicago. Early
success at those buildings has prompted expansion of office paper recycling to 68
state facilities, allowing 21,50()state employees to participate. Between July 1988
and July 1990, over 4,100 tons of paper were recycled which resulted in reduced
disposal fees and revep.ue from paper sales. F'or example, $08,33_qwas realized
in fiscal year 1990 from ti:e sale of wastepaper (Haas, 1900).

Scrap dealers have been recycling for years and continue to make up the lion's
.daare of recycling in the state. Table 2 shows that the majority of material
recycled at the reporting recycling facilities was metal, which implies that many
of those facilities are als() engaged in the scrap metal business. Conversely, most
Of the tonnages from traditional recycling facilities consist of paper and
cardboard, follmved by glass, with metal comprising a smaller portion of the
recycled quantities, lt is estimated thai of the six percent recycling rate shown
in Tables 1 and 2, two-thirds is a result of tlm scrap dealers while one-third (or
two percent of the total waste stream) is a result of residential and commercial
recycling programs.

New types of recycling methods are also being tried Mixed waste recycling, a
process which separates recyclables from refuse at a central facility, is occurring
at XL Disposal's transfer station in Crcst,,vood, Illinois. The facility uses both
manual sorters and mechanical separation to recover newsprint, cltrdtxmrd,
plastic, ferrous metal and alumint:m from solid waste. Frorn September 1, 1089,
to September 1, 1990, a reported 9,507 tons of recycled materials were separated
from 83,222 tons of refuse passing through the system (Brown, 199{)).

ENERGY RECOVERY FROM SOLID WASTE COMBUSTION

While energy, can be recovered from solid waste in a number of ways, the prirnary
method used in the Midwest is combustion. Waste can he burned to generate
steam. Steam can be sold directly to a steam customer or used to produce
electricity. "Fable3 lists murlicipal solid wastecombustors operating in the seven
Great Lake states. Although thesewaste-to-energyfacilities produce energy from
municipal solid waste, keep in mind that private industries also operate
incinerators which rnay recover energy, lncinerat(_rs used primarily to burn
industry waste are not listed in Table 3.

lllin()is hits ()hemunicipal solid waste c(m_bustor, the Chicag() N()rthwest Waste-
to-Energy Facility. in 1_;80,this facility consumed 289,413 tons of unprocessed
municipal s(,lid v,'aste, or appr(,ximately tv,'(_percent ()f the state's solid waste.
The facility has (_perated since 1070 with a design capacity output of 30(),00()
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p()LIIlds ()f StrOLl11 pcr h()Lll" +.l,Nd _¢lls the S(eilTll (() LATl_ilr-I+)y illdtlstri_+l+] CLIS[()III_r

(('()until (_t"(treat l.akes (hwernt)rs, 1U88),

'l'he Indianal)olis I<teS()Llrc¢Rec()very l:acility als()I+>urns Llnpr()cessed waste :'nd
pr(tdl.lCeS tlp t() _()(),()()() p()LIII(.IS I)f steam per ht)l.lr f()r sale lt) Indianal)()lis Power
and l.ight, The steam is used ttr tleat ImiMings and prtwi(.le p()wer for turMrtes
that ttrt)<.luceelectricity. The Cityt)flndianapolis recentlyanntmnced that its it
result of the steam pr()duced by this waste-t()-energy facility, less ct)al was used
b,, the utility ct)ml)any tr)pr()duce steam, and sulfLIr dioxide emissions were
reduced by 52 percent (Stolid Waste I,{ept)rt, lt)t)(+)).

/\lr l)(flluti(m has been a maj(_r concern I'()r those considering waste-to-energy
l)r()jccts. St)lid waste is a heter()gene()us fuel arid the types and c()ilccntrati()ns
tri cuntarniru.tnts tllat result froth [ts cortlbustion ,,viii depertd upon the Ctmlbtlstor
design,, oi+crating c(mditi(_ns, aI+n(mntot+n¢)n-cortfl_tJstible material, and polluti(m
prectJrsttt elements and compouIlds present in the refuse. Particulate matter,
sulfur di()xide, nitr()gen i)xi_les, hydr()gen rhl(tride, hydr()gen flu()ride, metals, and
pr(_ducts til" inc(tmplete c(mfl_ustit)n such its carbon nmm)xide, Ilydr()carb()ns and
chl(trinated ()rganics are the ct)mm(rely characterized emissi()ns fr()m waste-to-
energy facilities. Although 111[t11V()f the 19N) era waste-t(_-eilergy facilities had
l)o()r lx_llution control techruflogy arm have been retired, modern facilities have
the ability t_ extensively c(tntr()l l)(Jllutant f(trnlati()n and emissions. ['lectr()slatic
precipitat_rs, bagh(mses, v,'ct and (.II),,struMmers, conlhustion controls, and ()tiler
pOllLJtion c_mtr_fl techn(flogies exist that can reduce vile emissions to very. low
levels.

St)file solid waste c()nlbuSt()rs burn processed refuse, Removal ()f n(m-
c()mbustiMes, stlctl ;.ts glass and metals, irnpr()ves the heating .value, reduces
t)()lluti()n l)recurs()rs and reduces the ash c(_ntent (ft"solid waste. Pr()cessed refuse
is termed refuse-derived fuel (1_,I)t:), and its characteristic:_ will vltry according
t() the e.',:tcnt <ft+[)r()cessing arid the type ()f waste input. Minirrmlly processed
RI)I: may have heating values tri apprt_xirnately 5,5()() Btu Iter l)()Llnd, while
extensively Impressed RI)t" can have rallies tlear 8,()()()[{tLl pcr lxmnd. Mininlally
pr_cessed R])I"istypicallyshredded and seiIIthr()ugha magnetic Sel)arati(m

device Ik)rI'err_)u.;,,rem_wal. I_xtensivepn_cessing,h_wever, may includea

shredding device,manual pickinglinest(_separateglass,aluminum, steel,

batteries,plastic,Iiigh-grad_.'paper,and mechanicalsystemsto separateii()ll-

c(_ntbustihlcm:_tcriaI,,,,uchas steel,alumir_um,dirt,st_)nes,broken glassand

t_therin_r_anics."lcstre,,ultt,,_flthreemas.'.,burn facilitiesutilizingunpr()cesscd
and pr(_ccsscdrefuseindicateth[ttwasteI)res()rtingcan .,,t_bstantiaIlvreduceflue

gas and i)()tt(m_ ;.tsh hcavv metals, reduce emissi_ms (_t" carlt(m rn(m_xi(.le,
h','dr_gcnchl(_ride,hydrogen llu(_rideand nitn_gen()xidc.Increased b(filer

cfticicnciu,,v,crcals{tmeasured (S_miiner,IUXU). TaMe 4 shrewstypicalfuel
charactcrit,tics_tIRI)F,rotuse,c{)aland tire-derivedfuel.
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P,I)l: can I've _'o-fired with coNvunti_nal t'liel,_, _Li_'h a,_ c<lal, <lr tirc'd to,tally
indel_endenlly, M_.',,I fauililie_ I_lirnirl_ .,.,l'lruddul.I P,I)I: (t'lill'l') were du,_il4ried
.',,l_eciriclllly _i rriudil'ied ll_ alluw fin' lhu I_uiniil_ o1"t'llll'l', ()n lhc _llliur llanl.I,
I,tl)l: Inav he pelletized t_Mciliialu tiall._l)tlrtalilln, si_lia_¢ anti halltllJilI.L and t'tiul
feeding, Pellt:llzed RI)I: ha,<, llh),,<,ic'al c'llarac'ic'rl._Ik'._ (den._ii),, nluc'lllinJc'al
_Ircil_lh, dllr;.il)llJl)', ,_Jzc',dll.i,llnT, llei'c¢i_l I'lnt:_, clc',) whic'h rc'_lill iii i'c,wer
nl_ldlt'lc'alJ_ln_ Iii e×i._ling holler _vkttJin,<,, Pclleiizod 141)1" inav he u._¢d iii ii
nlillll'lt.'r lit' exi._lin_l:tt'ac'ilitiu._wilh lliilu _l I1Ot.'tlilJl)lllt:ili IlllltlJfic'alJllil_, I il_wc,vei',
.<,l)C'C'lali_peralinl4 tlurnlil_ w_luld I_l: rc'qtllr_:cl, 141)1:hllrnint:,, t'al.'Jlille.__iit' i_lc'all.,ll
in _¢vc'ral _lalc_ lllr(iti_h_ltil lhu t_lllllllry Ji_c'ltlclJll_[vlJnllt_lJl_.l, lliwa, alld ( )hill (_tJu
"i'_.lhle 7).

erlvir_rinlurllal urlecl_ ur c_.liriill:,> Irl)l: v,,ilh lli_h _lilll.lr (2,7 I_Ulcunl) c_al, 'l'hu
_lticlv (()lll._(_ri, I_(I) irlvl.'_li_alucl lhu i.i_u llf p¢llelizud I,,tl.)l: nlade v.,'illl (and
wilh_lut) calcium hyclr_xidu I_inclur._, 'l'hu I'l.'hllllk iii" lhl.' sltidv iNdic'aic' thai lhc'
;,ldclilJ(lll (ii' ;.i t_iiltlcr llnl)r(Ivc'tl lho ._l_lr;.i_.,,uand hlilldlJil_ l:harac'It;rJ.<,lJc'.<,iii I_tl)l:,
The c'_l-l'irln_ _,t'lhu l,tl)l: (wilh and wJlh_lul lhu hJndt:r) iu,_lillt:d in I_lwcr illlr_l_c,n
uxiclu, and _tllttir tlio×id¢ umi._.<,i_ln._,l lliwuvcr, 1171.1i'_lh_,l.,li_:lll_ll;iclc'uini,_hi_ln,_wl.,rc,
Jnc'rc'a._t:d,

EN ER(JY RI"_COVI']RY FR()M i_AN I)Fi I,I,S

l'vl_lc'h_1 ihu wahl¢ I')lliJc'd iii I_lntllill._ allaUillhJeally cluc'lli_llllsl.,_ and i_i_ldilCU._;.i
i_l_illlht:r iii" _ahc'_ illc'luclJl_l_ il_t:lhall¢, c'ai'l_llll clil_×idu, lliti'_l_¢ll, o×),l_ull,
h)'dr_lcarh_lll_, hyclr_lgu!_._ullidu and Calhlln 111(lllllxJd¢,_,"lal_le 6 _llll_,_,,h_.ltypical
landfill b'a._c'(Inll)_._i_l_ln, 'l'h_:(irulic'ally, ltir uvc'r), I_liilltl _lt' l_lr),._litl _,',,_.1._I_h_irJl.'d
in landfill_,, .t,.t c'l.ihic' t¢el lit' lll¢lllallt: Call ht.'.k4enc'raled (V_.lll Nllrlwjl.'k), ()t'lc'n
lhc 7a._e._arc: ,himply t'lalt:d hv ailllll_l)ht:rJ¢ hl.irilcr_, alld thu t:nc'l_.v vallic: iii' ihe
t_a,_c._i._I_,_t, _lm_c landfill llt)t_latllr_ c'_llluc't and i)illc'_:_, lhu, ga._c:,_,_olhall¢ _all
he l)r(_ccssed Jllt() _.1pipeline qtiality gas all(I .<_(lldI_ ._tll)l)liur.__lr diruc'll), Io LI.ht'l'.S.
l.andl'lll _a._c.'_.ill;.ll_l he LihCdiii 7a._,-I'ire(Ic:lc:c'lrJc_t:ncral(ir_, 'l'ahlu ._._ll_lWhlhu
_a_-l_)-Ollt:l_), I)r_.jeci._ ill lhc (irt:al l.akc'.<, re7l_lil (W___l.__S!._.c'Agu, Marc'h l(Jtq(J),
Tvt_icallv, at_(itit I), 1 C'tll_Jc'fl_i _1 7a._ c'_lll t>t: c'_lllec:lud per lll)tintl _ll' r¢t'i.l_t: llnl'
vc';.lr, _'iih ;.lc'lLlalrale,_dol)CildUill lll)_ll In_)J._l_i/cc'_lillt.'ill, _Jz.t:IJf lhc landfill, aild
gab c'_llluc'ii_ln utTici_ncy (Ma×weil),

l.;.lildtJll _a.hc'l_lluc'lJ_lil i,_Ji_l)<litai_l I'JtJc:_.lu_¢t_llt_r_vC'all t'lf3c'_lllt!c'lc'd f'r(llll _l_J_
ihai aru lyl_icall ), h_i i_ lhu allnl_._l)hure, "l'hc'._c'_a._c._art_ c'_m._idered t_ ht:
¢llVJr_lllnlt_lll;.lll$, clan_lJrllLik, Mclhailt:, ir Illll c,_lloc,lc,cl _r II_.li't.,d,C,all illJ_l'ale
tilldtJr7r(itlllCl inis> huJltlJill_ ;.lntl c';.ll.i._oxt)lll._Jllll.h rt:hullJll_ iii the Io_.h(ii' Iiru and
iJrllt)t:rl),, li_ere;.i_t:d air l)_llltili_ln _lC'¢Lll',_wht_n lhc: _a._c'._arc ¢inJltc:d l(i lhc
Llllll(l_l)hc'/l:, lJulvvt_eil I'>_,'1)alld ](J l)t:rccnl _lt' lhc: w_lrld'.h lllcthailt: ¢illJh._J(lll_iii'c:
C'.hlim_ilutl !.ii Clilllf3 t'r_)n/ lalld[Jll._ (_4CliticljtzL!lS_licl V_/_.i._tc:_;.lna_cil_t:nl iNt:v,,._
I(J(J()),



MATERIAl, ANl) I:_NI{R(;YRECOVI,',I,13'INITIATIVI{S

The needt_ cxp_tndintegrated sc_lidwastemana_enlentopp¢_rtunttiesin the s[_.llc
still exists, and t INR ix ctmlmitted t_ tile task, The state's stolid waste
rnanagernent I]ierarct]y uf source reductitm, recycling, ,,vaste-tt_-cnergy and
It.Lndt'illingis t11¢ rramework meant It_ Ive ft)lh)wed hy llltnuis ct_n]rnunitles,
Althotlgh twer 90 ncrcent of tile state's I:_¢q_uhttit>nhas a rneat]s Iu Sandia yard
waste, hette:" et)rnposting rnetllt_dsare being investigated, l,',ougllly20 percent <)t"
the state's pt>r_t|latit)n is currently serviced by ctJrhside recycling, but mt)re
curhsides he,cd tu he est;thlislled, Curnmercial and iris;itr|tj;real recycling
i_rt>gran]sneed lt>be cxpnnded, and the t'uttlre grant rt>urlds will respund tr) this
need, An irnpt_rtant cunlp{mcnt to recycling success is the ability to market the
ct_llected rnateri;.tls, 'I'herefure, en]pie;sis intlst be placed on m_.trketdevelt>pnlent
of recycled materials and on prt_curen_ent t>t' pt't>duets made from recycled
rnttterials in order tr>prr>videstltTicient n]ttrket oa;lc,,, t't)r tt]e ct)lleeted materials,

Prujects that target large amt_unts t)f nor_-I]azardous industrial wastes will gain
mt)re attenti(m in the near tuture, such as factt)ry wastes ()r demt)lition and
ctmstructiun clehris, l_,,.'tterways tr)handle the typic;tlly nt>n-recychthle wastes t.Lre
being investigated, For exarnple, ENR ixconsidering the st)licitation of municipal
stolid waste cern!pi)sting pre,jeers v¢tlichrn_.tyt_r may I]t)t recover energy, hut will
produce ntm-tllreatening hy-l)ruducts, l:tnx]dingt'ur uther envirtmrnentally sound
rnetl_ods tri' recycling and converting v,,ttstes tr) energy will he ccmsidered,

Tt]e scrap tire dispersal I)rohlem has I_ec,m_e a tie;;lth issue due to the disease-
carrying thre;Lt ct' the Asian Tiger tvtusquitu and other pests ;tssociated with tire
lilies, "l'ire piles alsu have hecurne an envirunmental tllreat tc)land, air _:lnclwater
as _.tresult _f unc_mtrolled tire fires, In order tt_ assist ,,vitl]the solutiun to this

i_rol_lern, I:!,NR ix currently inw_lved in enc,.)ur;.tging lmtrkets for used tire
materials, In recent rnuntl_s, I:iNR has worked witl] a nurnl_cr _t' lllintfis h_iler

t'acilities t(_ test the fuel t'cedil]g, c(_rnl_ustion, ash handling and air pulltntitm
c(_|ltr()l t)arameters asst_ciated with hl.lrl]il]g tire-derived fuel (TI)I:), Eastern
lllivlt>is l lni,/ersity, Marts;tntr> (,c>mp_.tnyand lllinc)is lh_wer ('Uml_any h,'tve
ct_rnl)lcted v_.trit_usl)llases _t texts, l_reliminary results tri' Ol:_eratiot]altexts at the
t'acilities have Seen very i_rtm]ising with extensive ellvir_nrner_t_.d slack and ash
texts scheduled t() c_>l]tintne,

Nearby st;ties are alsl> inv<_lvedin 'i'l)l; I_uriltexts, Wisc<_nsint'tteilities I]_.weI_een
tn__rning'!'!)1,' l_r ;_ fl-w .,,,e;_rs,such ;_slq_rt Ill,ward P_.tper C'_>nq);tr_yin Cireen
I_ay, A nt_mhcr tri' utilities h;tvc recently investigated the use _t"I'I)F, such as
Wisc<_nsirl I"_w,,er _.tm.Il.ight, ()lli_ l!dist_n, Nt_rtherr_ States; l:_<_wer,Nurtl]ern
Indiana t-'chile Service, ttnd t_thcr.',, Initi;tl texts sl_w thtr; gtrr>ctcomlmstion can
t_cct_rv,,'itl_rnt_dest redtlcti_ms in st_ll'urand nitrl_gen t_xides wl]en '1'1)I"is blended
v,,ith higl_ .sult't_rc_l,
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C()NCI,IJSI()N

Yard waste,c_mll_t_stitl_ and nmturialrccyclitlgl_r()glal11,_haw._blt_,'.:,sun_edinthe

statesince 198(_,'l'l_erisitlg_.'<_lst_I'di,_l_saland gt'<_wingcnvlr_tlmental

a,,va.r_.,nu.,,shaw.:cuntril'mtedl_tlli,'.,grcJ,,,,,th,lintmore n<.:<._dsIul_e,,.h_t_e,l",n_lflmsis

nlusl l'ir,_t be placed Oll S()UI'CL'.retluclhm and recyclitlt.+,,, 'l'(_day, over (_5(),()()()
Illi_lt_is htmseh(flds are it_v(_lvetl in recyclil_g hot_sehtfltl wtt.,,teand ¢()nlposting yard
waste, btlt there is n_uch ro_m_ I_ gn)w, Markel devel<)pl_e_t of recycletl
materials Inusl tt¢¢(_mlmny ali recycling el'furls, After apt)r()l)riale recycling
lm)grams are in i)lace, waste-lu-energy t)plhms should be considered, 'l'()day,
r(mghly 11,2()()rnilli_)n l:+lu's and 451,2()() kil(>wall-h(n_rs will he generated in
lllin()is rts +.tresult ()l' the <.'()llV¢l','.;i()ll ()I'st)lid waste tc) energy, but llltllJll lilt)re Call
hu generated, 'l'he resulting eft'ect ()I' this r_mterhtl and el_ergy rec(_very fr(m+
inul+JCll+ttls_li_.l waste is tlmt nttttlrttl resotll'Ces tire l_eing cunserved +.tt_tll)(fllutitm
is I+ei_g reduced.

IIEI_I,',RI,;N( ',I,;S

I, lllinuis l!nvir(_ni_untal Pri_tucti(>n Agency, _A._vktjJltb__J.l.dLlj++l?__,'+__+('alJiLdtyfl_r
S()Ij__I__WLt_._I_'._j.!+LJII._).o.is.,+_'J'_l_r_j_/\_jnuttl_!_u_2, l)c+..'uI_lhur 1_,'8o,

Warren, "l'irr_()thy, Mem<)rttndt_tn, ()ct()bcr t_, i()0(1,

3, l ltttts, Katllluull, _Wt_t:,,t__eL)J,11)_erC()ll¢ctit)r_ +.tI_+,.l+l_.ec.__cjc-(_.l_l't_ct-_l_._._'(j+c.'tlt'e..j_!!<.:_
[J_t._.lat_,:,March tr)0(), l_,evisc,d Suptc;nbcr l()t}(),

4, l_,rt)Wil, Peter, ,_tlllllllllry tttl+h.' t)l'()he-year _)l)er;,ttitm ()I' cquil)tllent,
S¢l+tUlnbcr Itit)(),

5, ('()uttcil (ft'(}rear l.akes (}()verli()v's, It)88, l_i.U!.!)tt__.SrS.J_"Y1.eJLl_l"ttcilities, 1988
l_)jJ;c_k'tk)J+y...t)_J_l'_t_l!.c_+(_+!.i+.+.!L+l+,xtk++_c'.b._Ig._.Lgjtj_( 'l_ic,:tg(_,II ' (lt'eat l,,:tkes l_,i()mass
I+tlergy lh'(>gr;.tm,

<'_, In(lianal><fli.,., lll+lV<)t' take,_ lll.',_ll I(H Hrgitlg nt+'v,,.,.,Iml+urc_)n+l'msti_)n, Itjt)(),
suJ.i__LW____t_t__l__zl_+_ut:t,/\t_gust 21), ltir)(): 31)5,

7. S,,_+,m:r,I+..I. +,t;___tt:Ma.hs burn il+cinerttti()n witl+ a i+rus()t'ted msw fuel,
_J(j tljy.!kt+J__.)I]._.A+_j!_l+'._!J_[LJkik!!!..(.+'__)ttt_t:L!J,/\ p ril It)Nt),

N, ()hlss_n, (), (),, (' 1), l.ivcng<+_d ttnd K, I+, l)atlgherty, 1()0(1, I_,¢slj_Jlst)[
!+_.t!!js,+,,i(__._+._j_t._I__/N.bJ!+.._!'_cbLi_ttg_j.tL!" t, I!-,b++Lt!_ .C(_-c(+__j+!_I_ u,'.,__Li(jt__'l'+u_t_.(__t;.1_+i__<+.er:.
c nJ_j_ttjc'+c_'_<+l_kdJ_I_).!';P.++.:Jl_c+!__a_t.I_J_.I_lj/gl!_.+Stj.ll't_++tL.+C+:'L_+a_I( ( '()ni ract N(>, W-3 J- l()t)-
I".N(.+-38). lh.tl_Urpresented ;+trthe Air and Waste Mallagernet+t Ass()ciath)n

+,+t.)t) 1(j9(),i:(>rum ()(), PJtt,'.d)ttr'glhPA, June .... ,
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t), Van N_u'twick,J, M, alld (..,,N, I laas, 1988, __¢!lkltll!J 'I'M+

J._I1_ll]lls_a!Ld__jn__e.r_j__('I'M-88-I),(i'hicttgu,II,,Preparedfl)r
lilt.' l)ulmrtnlenl ()1'i!nergy and Natural Res()urces, Marctl 1"7,1988,

I{), l.alJdl'ill gas stJrveytlpdale, It;StL .._W__s_L_.___t_,March 1(_8_;:1'71-1"74,

I1, Mu+xwcll,(], lt;_.)(),Will gas-t()-c'nurgywt>rkat y(mr landfill? __
._...l]t!E_fc'r,Jura.' lt)(+)[):44-5(),

12, S<_lidwaslc' and methane, Itlt}l), _M3ni___cj.pttlS(>li[I Wa,Lt.g_eManttg.elj!m_._l_t
.N_..t.!_vs,(_wernment i+,_.,t't_s<.'('()llecti_>_and l)ist_(_,',,alAss_ciaLion, 199():3-4,

i
'rAl_,lJ_ 1

Rugi(>nalS(_lit.IWaste Managenlent Totals
(Am()unts in 'l'()ns)

ileegij_uj I,an tjt.iI_Je_Od % _cle(.._J __/.c, !ncine rat ed % Tot_!d

1 73b,874 % 31,683 4 768,557

2 8,51)<),5()8 (;4 29{),11() 3 289,413 3 9,080,031

3 1,()50,684 83 2(18,722 17 1,2b(1,4(}6

4 I, 11{),{)t;4 9,1 (i4,7()6 (i 1,174,800

5 44tl,f)()5 % 1fl,()()() 4 405,605

fl 1,[)o5,385 82 237,854 18 1,308,239

7 215,8!2.h' (2}_ ......2_5_'5 < 1 ._ 218 492

"" 92 q'_'_ ( ,_State 13,I_8,,:l18 0 14,27b,()4'J8..... (); 28_,413 3

S(_rc'u: /.ky4!jj',t_[?_Ic+'_l)jsj,!_js',t_l..C+?_tl._J!c_itN.f(>rS()IM Waste in lllil+l(>is.,._'l'/h_irtI.A__nnt_a___!
l+++i__+:t+Lj'..!j.'_:!_!]_,
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TAI;I,E 2
,

i,legional Recycling Totals by Materials
(ANlotlllls ill 'l'oIIS)

I 27,1(1(1 1,734 1,0()() 730 () I, 120 31,083 4

2 1(18,()88 _)5,(F)I) 32,357 43,873 6,264 4,433 20(),111 34

3 11)1,20() 35,4114 8,573 ()1 2,()()(1 1,485 208,722 24

4 35,41)3 24,385 1,(_35 733 ()() 2,480 64,7()() 8

5 3,381 0,542 2,148 7()4 () 7o6 I0,1)()1) 2

' ' .+. 237,854 28(1 _33,4 I() 858 3,2()2 347 11 11"

7 I()() %5 255 _I._00() 1) 14'8 ___25__334< I

(_ ) )--)568,()88 167,084 4t),23() 47,. 68 8,.()4 10,553 852,21()

()7% " _'/ (" 1%.() ..r ¢)% <¢)_,¢ I% I()()%

n "Metals" includes ali metals other than altlminum, '

-' "Ali I'apcr" il)dudes the categories ()f)lcwsprint, paper, c()r)'ugaled, mixed
paper, high grade and cardb()ard,

:_ "()thers" inclu(.lcs the categories ()1'al)plianccs, batteries, and i;)lastic,

S()urce' Aykilat')[c" !_.)_i_8E(_):sal___N ()fr S()lid Witste in lllin()is Third Antma__J
!_c_'1)()£!(i 1{I'A)
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'I'MII,E

Energy Rectwery frum Stflid Waste ('{_mlmsli{_n

Type & Design
Cal}aeily Generallon Calmelty

i_.dJ_ _ (Jo_n_/d_kv_ ILb _lem./hr or k_]

('ltiettg(_ Northwest (_?hticng(>, Mns,,,;burn 3()0,()00 Ib stentn/hr
Wast c-tc>-l!!ncrgy l ltlnui,,s t,<+(I0 ,

Intlittrlal'_(_lisl,(esource Iridhtnal+>olis, Mass l'mrn 50(),()00 lh stctun/hr
Reeuvery Facility Indittrm 2,362

Ames An+cs, R1)I-'+ lO(),O00kw
h)wa 2()0 (fired with cual)

Jm'ks(_n ("t)tlrlty Jtlcks()ll, Mass hurll 49,200 Ib stcttm/hr
Res_>urce Rcctwery Michigan 200 3,75(J kw
l"acility

l-:et'gusFalls l"ergus i"alls, Mass burn 2(),000 11_steam/llr
Minnesuta 05

N(_rtllcrn States Red Wing, RI)I;: 21,500 kw
P(>wer M innesc>ta 720

Not'tl_errLStates Manktttt), l,,tl)F 21,500 kw
i'()wcr Mittnes(_ta 672

()lmstcd (kmnty Rochester, Mass tmr'n 48,000 Ib steam/br
F'tlhlic Works Minncs()ta 2()0 3,5()()kw

l'ulk Ccmnty l::osstt)n, Mass t>urn 24,000 Ib steam/ht
Mittricsur tt 103

Pc_f>e-I)(>uglas Alexandria, Mass burrl 14,()00Ib stcarr.t/htr
Minncsota 80
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'I'ABLI_3 (Contlmmd)

Energy Recovery from Solid Waste Combustlcm

'l_'lie & Design
Capacity Generation Capacity

Fadllty I_Jcatlon lions/day) fib st_am/hr oi' kw)

Qtmdrant Company Perham, Mass J)tll'll 25,000 lb steam/hr
MIm_esota 116

Red Wing Facility Red Wing, Mass burn 15,000 lb steam/br
Mlnnesc_tn 72

Rlclmrds Asplmlt Savage, Mass burrl 14,000 Ib steam/br
Mlnrmsottl 80

Western Lake Duluth, RDF 38,000 111stennl/hr
Superior Mirmesota 120

Winona County Wirmna, Mass burn 22,435 lb stern'n/ht
Minnesota 150 2,000 kw

Akron Facility Akron, RDF 200,308 lb steam/br
Ohio 1,000

Columbus F'ttcllity Columbus, I_,DI:_ 90,000 kw
Ohio 2,000 (fired with ccnil)

Motllgornery County I)liyt(irl, Mass burla 6,000 kw
Ohio 525

Waukesha City Waukeshll, 175 35,000 ii1 ste,'un/hr
Wisconsin

TOTAL 10,470 1,304,943 lb steam/br
248,250 kw

Source: Biomass Energy Facilities, Great Lakes Biomass Energy Prograrn

I Refuse-Derived Fuel
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TABI+E 4

As l,',ecelwd l!_xaml)les
(Percent by Weight)

!___!_,_, _ _ _1

V(flnttle Mutter (,JO,()() {_8,()() b5,()() 37,()()

Carbon 28,()() 3b,()() 78,()() 77,0()

Moisture 3 I,()() 7,0() 0,80 6,3()

Ash 21,0() 13,()0 1(),()0 8,0()

Sulfur (),13 0,13 1,40 2,7()

C'hlcu'ine 0,2() (I,20 O,15 0,01

Nitrogen 0,2() 0,80 0,20 1,50

I ieating Vtllue:
Btu/lh 4,500 8,000 14,500 12,400

N(>te: RI)F denotes tel'use-derived fuel,

TI)t: deru_tes tire-derived fuel,
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'I'AI;!,1_,5

l;!ncrgy Rcc{;very t'mnl Landfills

I_llellltlos (_onvortlng
l,'llcllltlos Soiling Gas to Electricity

__ 9___II__ ._mllli(m c.,!'h/chly _tl.til,_Zu.p_ll.qd_

llllnols

Blue Islnnd 4,0
C!alunlel Clly WMI i (.J,('_0()kw
CJonowl Kttne C'¢nirily 4, I00 kw
Northl+rt_,t>k 0,400 kw
Pec_rht WMI i 1,700kw

Mil111esoltl

Aiulka WMM 2 (),1

Ohio

Cincinnatl Rumpke 3,()

Wisconsin

l:r_tnklin WMW _ 5,40{)kw
Men,m1Ic_neeFalls 9,600 kw

Sclurce: l.,undfill Ga,_ Survey Update, __AA_, March lc)_cJ

i Waste Managcmcnt (ff lllln(_is
2 Waste Managcmclll ¢)1'Mlzlncsola

Waste Managcme__tirl"Wisconsin
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'I'AliiA_ 6

Typical l_lnc.lflll Gas Coml'msltlon (13)
(VanNortwlck)

Percentage
Component Dry Volmnc Basis

Mcthtu'tc 47,5(}

Carbon Dioxide 47,00

Nitrogen 3,7(}

Oxygen 0,80

i:'araffln Hydrocttrbcms 0,10

Aromatic and Cyclic Hydrocarbcms 0,20

l-lydrogerl (},I()

Hydrogen Sulfide O,Ol

Carbcm Monoxide 0, !0

Trace Conqx_unds* 050

* Trace cornpotlnds include: sulfide dio×kle, bcrlzcnc, toluene, rnethylene
chloridc, pcrchlorctllylcrm and cartxmyl sulfklc, in cc_nccntratiorks up to 5(1
pl:nn,
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III. ENERGY OPPORTUNITIES IN
SOLID WASTE MANAGEMENT



RECYCLING POLICY OPTIONS
FOR ENERGY ,CONSERVATION

Phillip D. Schuller, Director
Renewable Energy,
Pennsylvania State Energy. Office

INTRODUCTION

Through the later part of the 1980's we as a nation, found ourselves confronted
with the fact that space for solid waste disposal was quickly disappearing. Several
forces precipitated this crisis including increases in the wastes per person
generated, a growing av,'areness of the problems associated with past landfill
practice and widespread local resistance to the siting of new landfills. In
response to this, many states passed mandatory recycling laws and many
communities began recycling programs voluntarily. In addition tc) reducing the
demands for increasing landfill space, recyci!i_g offers considerable energy and
resource conse_'ation benefits. The following analysis attempts to quantify the
current and future energy savings associated with recycling at the national level.

SUSTAINAB! LITY

Bv recycling zt portion of the solid waste stream v,'e are taking one small step
along the long road toward becoming a sustainable society. "Sustainabilitv" is a
commonb,, used term with respect to the management of fisheries, forests and
agriculture and is being more widely used v,'ith respect to economic development
and environmental protection. Sustainabilitv has two primary components--the
usage of natural resources and the rate of pollution loading. In terms of natural
resources a sustainable technology or policy would permit the use of natural
resources only at zt rate at which the resources could be replenished. In terms
of waste, a sustainable technology or policy would permit the generation of
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wastes only at a rate at which the wastes couM be cleansed fron_ or metabolized
int_ the natural cm,,'ir_mment.

l+,ecvclitlg corltributes toward sustairmbility in both of these primary w;.tys--it
c{mserves rlatural resources and reduces lmlluti{in. Natur;.ll resources ;.ire
conserved iri two v,'avs. A portion of the virgiri feedstock materials (sonletimes
nearly 100 percent) is replaced with recycled rriaterials, and recyclirlg saves the
erlcrgy resources that are necessa D, for t!+e extractiorl of the raw rnaterials (e.g.,
minirlg, clrilling lumbering). '-l'herc is very little material loss during the recycling
of s{mle materials such as alurrlinunh glass, steel and plastics, thus presenting the ,
poteritial of sigriificarlt beriefits iri terms of the longevity of natural resource
supplies and reduced impacts on the natural environment. I)uringthe recycling
of paper to newspririt, h{iwever, apl)roxim;.ltely 15percerli of the fiber is lost as
waste during each cs,cJe.

l'{ecycling red{ices pollution in several w;.lys. Ixmd p(llhition is reduced through
tile reduction of materials thai must be landfillcd. Air pollution is lessened
through reduced incineration of wastes and through redtlced emissJocfs during
product nlailufacitlre, l)elirleation {if the pollutiori reduction herlefits is beyond
the sc{ipe cii this paper. The pollution loading aspects, however, ;.ire {if
furid;.tmerital arid widespread significance. The reader is referred to other
sources. (Franklin, pp. 4-13, 1989; l>ollock, p. 22, 1987; Purcell, 1980)

ENERGY PROFILES OF RECYCI,ING VARIOUS MATERIALS

Each material ttlat is r.ccvclecl into a rlew product has its {iwn energy savings
pr{li'ilo. Add{tiler{ally, each recycled rnatcrial Call prclduce varyirig levels of eriergy
savings depending on the pr¢u.luct that is produced. For example, recycled plastic
bottles can he used for the pr¢_ductiori {_t"riew bottles cir ;.is fiber-fill inscilating
rriaterial for garmerits. The higher value cise is the producti(in of flew bottles.
If the rrlarket is funciic_riirig pr{_perly, the recycled material will gll to its highest
value cise, arid this is usually the use with the greatest energy savings. This
analysis assumes that the recycled materials ,,,,'iii be used for their highest energy
value uses. l:igure 1 shows the energy savings values for the rrlaterials thai are
the subject iii" this sit{dr. (Figure I arid ali others at end of paper). The energy
costs {if operating a recycling prograrrl have been incorporated in ali cases. A
discussi{m iii"the erlergy savirigs _ll'each material is giveri in the last section cii this
paper.
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REC"YCI,ING POI,ICY S(?ENARIOS

In this section, the l_nvironmenial Protection Agency (EPA) projections and
current estimates for recycled materials are analyzed for energy savings, and the
state recycling law cii"Pennsylvania is analyzed for its Imtenlinl effect if Jl were
adopted nationally (Figure 2), Because recycling programs mandated by state law
are relatively new, data on the tonriages of rnaterials collected are incomplete or
norl-existerlt. For example, ii was imlmssihle to nmdel the futtlre effects cir the
Illinois law for lt]is reasun,

CURRENT RECYCLING IJ!:VELS

EPA's work in tl]e area cii"recyc'ling has irlcluded the tabulation of current
recycling, the projection of future recycling, the esttiblishment of national
recycling and waste reduction gclals, the pronlulgtliing of procurelnenl guidelines
for federal facilities and cllher elfin'ts, In "_F!]eSolid Waste Dilemma', An Agenda

for A._ (I:,PA 1989) a goal of 25 percent combined recycling and source
reduction was set for the year 1992, Irl the 1900 "prelin]iimry draft" of a sirrlilar
document, EPA has established a source reduction goal (ii' 10 percent by 2000
and a recycling goal of 40 percent by 1996. lt is impossible to predict to what
extent the goals will be met. Additionally, the EPA goals are not considered as
driving forces in the projections thai the study makes of recycling,

EPA's Characterization 0.[ Municipal Solid Wast¢..ln the United .Slate,.s;. 1900
Update estin]ates current recycling and projects recycling for the year 1905.
These l)rojecti(ms are used belmv to estimate Ilatillnal energy savings due to
recycling, The EPA study ;.lsstlmes thai "local, slate aild federal agencies will
continue tc_ emphasize recycling and composting," (p. 68, EPA, 6-90) No atternpt
was made tu quantify the particular effect of that emphasis, The estimates of
future recycling rates tire based on past experience ai]d industry goals and
projecti_ms, The study r, cl)gnizes thai future recycling rates are difficult to
predict so ali rates are estiinated iri rat(ges.

To estimate the nathlnal energy savings for various recycling levels the energy
savings per Ion for each malerial was multiplied by the tonnage recycled for enel]
material.

l:::riergy saVillgS from current recycling are calculated til 345 trillion l]ltl'S, and
energy savings based (iii l::.PA's projected recycling tire iii the range (_f 480 to 610
trillion Btu's (See l:igurc 5),

57



PI,_NNsYI,VANIA

Iii u pri_r v,'_u'k ii ,,vus I_Nijeeted thal the _ll.lle ()f' PeNrlsvlvunin nmy sn,,,ec_,,,L'r"2()
trillium I_tu's t_t'ener D' in tile ,,,ear lUCLg(Schulh.'r 1_)8_;)uruJer tile stnte recycling
Inv,", "l'o arrive at this ene;'D' sm,,ings nunll_er, the total tt_nnages l_l be rec'yclud
were milli+plied hy tile energy s;.tviI+gsntlmberl't)r erich nlnterial, "l'he t(mnttges
reeveh.'d were estintuted hy t+lultil)lying the tonrmges avull+.tl+le fur recycling j l+y
tt rec<wcry rifle which is the percentnge til" nmtei'ittl expected tc_ lee t'eccwet'ed
fronl the waste strenrn bv tt curbs+de l_l't>grttltl, M(+st til" these rectwery rates were
taken from the l-_ennsylvttnin l)elmt'tnlerlt tit' l'nvirtmrnentnl l,,testmrces (I'AI)ER)
sludy <_t+rnttrket develtG)nient, und the reader is referred tu the autt+mr's prior
,,w_rk (Schuller lt;Su) for ;.t tlu_re ctm+plete discuss+or1 til' reclwery rates, A
cliscussi<)n t_t' tile ml.tin inlints tit the lttw t'tfllt_v,,shere since il is the Imsis t't)r the
ntiti(it+al pt_jectitln tl+ut follt>ws.

Uru.ler the l'erinsvlvuIlia luw +.illCtmlrnunities v,,,itl_a ln>l>tilation tri" rnt_re than
5,()(1();.illd tt Inqmluti_)n dt.:nsity irl ll1()r'e tllun 3()() F_et>ple per squttre n+ile ntust
have u reevcling pr()grnm ii+ ()l)erttti()n by Sel>tellfl_er It)t)I, Because (_I+ the
accon+panying regulati_ms til the law, tile recycling prt)grnms will alnl<>St nlways
I',e tile curl'_-sicle pickul', type, l:.;.tchrecycling t+rtlgrttm must recycle ttr least three
materials frt_nl a lint tit ,,.'ight including clear gl;.t_s, ctlltlrecl glass, ph.tstic,
newsprint, lit'f ice paper, cl)rrugated imlmr, ;.ilun+inurn and/(>r I',i-metal cans (tin),
Figure 3 sht.,,vs the <.'nergysavings <)1curbs+de recycling I>rt)granls for years prior
tr) the rnand;.ttt_rv recvcling law and future yearsit+ l:'¢nnsylvnriia,IIshl)uldhe

n_.iteclthat;.triindctet'rnin;.tteaddititmalttmmtge<.ifrnaterialswas recycledI'rtm_

l_-),x3ttl IuX,'.I tmtsich., t,f the curhsidc systeru,

A QLIASI-Pi,_NNSYI.VANIA NATI()NAI., RF,(.'Y(?I,ING I.AW

The n+c;.tsut'ed t.'tt'ccts, (ii til,..' I_'cnt+svl,,'alli;.tm;.tndatt_ly r,..'cycling law were pro.jetted
til the nati_l+al inG+ul;.ttil)n with several aclditional cl>nsideratitlns nlade (I"igure
4), l",,\l)l{l_, hus excellent d;.it;.t(ill ;.til tile cutl_sidc prt_granls till.li ;.tru F)lanned in
the state. 'File ch.ttu c_lvcis prllgr;.tnls thal serve twer 5.4 millil)n til+tile 7,5 millicm
pc_G_lc wht) will eventually he served hv curhside prt_grarns, lb,,en though Act
I()I-N8 rcquilCS I(_c:tl gt>vCrlllllclil til recvcle t)nly three lt+atelials, the data reveals
thut tile,,' are selecting un av,..'rag¢ irl" five nlttterials, lt is nssunled here thai
pet_pl,.' tlntil_n;.tlh,, wtlulcl rusptmd t<>a recvcling law with equal vigor, The nurnl;er
lit l+el_llle ;.tfl'ectcd b\' ;:t i1;.ttJt)lial recycling law was ;.idjtlsted t'l>r tile difference in
l"enn,,vlvaIlia and LI.S. pt)lnJlatilln clistrihutit_n in t.'t)mnlunities with F)olmlatitlns
elcater than 5,()(1()."

lv,t, adclitit_tlal acljuslill,,_,rltS v.'uru illade til the lJelinsylvnnia cxan+ple flu"
I_r(tjuc'ti(_n t(_ thu l i.S. us a v,'ll(lle. SJiic'e l+'¢lll+;,vlval+J;.td(ie.'.; rl(+t have a b()ttlc
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depc_sit law, an ltdjusimer_l was made to ace<mill for the ez,iergyvalue cii"materials
pulled (mt i)t' Ihe waste stream due t(i the depilsil laws, A t<)lal (ii' 45,5 milli(in
people live tu stales with be)tile del)osil law.s, New Y()rk State's del)llsit
reclamati<)x.i rate (72 percent) was alll)lled t<l the t()tal l<lUsi)t' glass, plastic, aud
altllllitIUlll available, lgxistilig b(itilc clepc_siilaws cl_lltribtlled 7()lrJllJi)n Blil's t()
the tl)tal energy saved, (.'are was taken tr) subtract the dep<lsit relUl'll ttiunages
frorn the recycling law t<)nt,iagestc)avl)id cllluble cllurlting,

l:[ually, recyclll,ig iu i,i(m.mandalory c()mrl,itirlilies (pillmlalillus til" less thau 5,0()())
was ac<lien<cd for, PAI)IiR data shows that 22,5 percent cii"the F_eol_leIivii,ig iii
rl_rl-irilitldatclry cc_mrl.iunities tire now cllvered by curbs+de recycling prclgrarrls,
lt was assumed that by 1¢;<t5<ltle-tllird iii lhc pec_ple livirig iii noil.-maHdaiury
e_)mmunities wcmld be served by curbside l_rogratns aud that thuse recycling
ptt>grarils woulcl select i]Ittlei'itlls il,i the same pi'Ol+t>rtiims that ii.iu eur'rei+t
PellllSVIVtillitl illll,i-llltiltdtllory I)rtlgrtililS +ire, These l:lrtl[4rlil,i,is tire lt.'c'yl.'lli.ig +iii
l.ivorttge of l'lil.ii' nlttleriitls (;ac'hi, The ilcli,i-illaiidtiliir.y ciiiIli,ill.illlilic, s ctJiilribtil+ 5{)
Irillicln lT,ll.i's li/lho, ei,ierg.vsavings iolal,

The bkilk (if the onei'gy savings c'clmusfrclrn lhc direct +f'l'ecl lit' whlil would I+ca
i111.illCll.ll<)r)'recycling law, 'l'h+ lirimaiy ag_till,ilitiol,i here is lhliil [J,S, residenls +ts
ii wh_>lewl)iild i't;sl)illltl to ihu Itiw similarly til the l't:_lioi.ise Se+ll iii PelllisylVtillitt,
A total l+Clteniial el,iCl'gr savings <ii".%0 irillicln Btu's is calculated t'<lrthc, tJ,S, iil
IIle yetir l tj<JS.

The 560 irillicln l+tu's lltlmbUl +is ti vc'ry large energy nUlllbur ill<hilt+sh ii is llrlly
a smllll percenlag+ ¢it' total {J,S, enei'g7 ti,_e, l:<lr c'xample ii is (inly li,le ix:rcent
of total U,S, iJil t)roductilln al,ld seVell l)ercenl itr llllal I.J,S,electric [:lroductiClll,

ltowever, the g_.lille ;.illl(,,tll,il cii" eilergy J._the equiwilenl of lhc <)litpl.ii ot' 25,
avertlgl2 1,()00 megawatt l,iuclear pclwer l)lalllls (lr wlmld t_ower lhc Washillgtilil
I),C, subway syslei111fl)r 50() years,

SEI,I,](_TEI) ENER(;Y SAVINGS Ri,_,i,'ERI,.]N(:ES IIY MATERIAl,

Thio eriergy valkie of using a I)articl.ilar rr:cycled material ici replace a virgirl
li,ialt'rial t'eedslllck c£11lvary c'lmsideral-liy (lel)endJilg <in lhc particular pr<lduet
being l)l()dl.lCO'tl, The Cll¢lgy litirilllers below aSSUlllethai recycled material_ will

be u,_ed in itll:lr highest value rise, SIiHI0 recycled cclilieni I)rodulet_ dci not tl_e
l(J0 pei'Cellt recycled material s<J iii g(Jllle cLIsesadjusllriel.ils have been made
based orl +he l)erceill of rtJcycled material rdonllllllillly used, A straight line
ciinversi(ln has heel1 ernl)lclyed,
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GlASS

'l'he energy savings fur glass are the lowest of ali the materials becku_lsethe
gr()und glass (culler) needs t()be heated to nearly the StUlle teml)erature as the
raw materials,+ There is, h()wever, a ccmsiderktble advantage to the marmfacturer
in using recycled rnaterinls in terms oi' t'urnace maintenance and repair which is
not reflected in the Immbers used here, Energy savings are the same for both
clear and c_florcd glass although the ecmlonfic value is far different,

Although probably no glass cuntainer mantlfitcttlrers use 100 perceut culler for
pre,duct quality reasons, research is being cunclucted to develop the technical
ability to do this (ltershkowitz, p, 44), For each Ion of glass recycled, energy
savings are on the order of 25 percent of the energy needs to produce glass from
raw materials (Gaines, p, 14; Stauffer p, 3), Based (irl a vlrgin-rnaterials energy
delllalld of 17,4 MM Btu's per ton, an energy SklVingsof 4,4 MM Btu's per ton of
recycled material cuuld be realized,

I'LASTIC

The energy SktVingsf'r¢>mrecycling plastic are t_t' importarlce sizice the raw
mklterikll._for production of plastics are 70 percent natural gas and 30 percent oil
(Stauffer, p, 3), There are 46 types eft'plastic, but this study assesses the energy
irnt_lications ¢)1'only the plastics ,,vllich are the most likely to be collected by
recycling programs, These are: PET (polyethylene terephthalate), the plastic
used to produce soda bottles (excluding the base cap); and HI)I:'I,'.(high density
i_c_lyetllylene), the plastic used tu produce the ba,e caps, milk jugs, soap bottles
alld c_ilI'n_ttles.

After plastics are recovered they are shredded, cleaned and reformed into beads
which are then used as a t'eetlst_ck for the rr]ailtifacturc of products, Researchers
at Argonue Natiunal l.al_ha,,v estimated thai the energy savings from I_roducirlg
a ton ()f Pl_"l' fr()m recycled Pl{'l versus virgin materials is 8() MM Btu's per ton
((;aines, p, 13), The use c)t"recycled I IDPE provides a savings ot"7f_MM Btu's
(Milgrc,m, p, 17), Calctllations based on a study cunducted fl,r the National
Assc_ciation of Plastic ('untainer Reccwery pruduce an energy saving nurnber of
e_5.8rnilli{_n13tu'sper inmnd of finished I'Jc_ttle(Franklin, 1c)8_), 'l'his ntJlnber was
used in the analysis because ii was the most comprehensive rlumbcr in lCrnls ¢)l'
accc)unting ali energy usc.s--everl the delivery ()f the product lt) the retail store,
And again, it is a m()rc cc)llscrvative numt_er,
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NEWSPRINT, ()I,'FI(T, ANl) C()RRU(;ATI,;I) PAlq,:R

Ali studiu,_ thal were reviewed in this _.'ategury fl_cused un the fl_ssil fuel en<;'.rgy
t l,_et_['paper I:)r_)ducis IllI.lllll['Hcll.ll'e[',',;,

l','nergy t'n_m renewable re,',;tmrce,_ ,',;uch a.,,,wa.,:,tc wuud arid spent liquors
ttccuunted fur 5(_,I',Ii>+,:rcentt_f the I:mper I:_ruducts indu,_lry energy ,'.+ul:_l>ly,'l'!lis
,'.+tudyuf Acl 1()1uses the lutttl ellergy t'mm I>¢)thfl_.,.+silI'uel and renewable suurces
IImt is used fl)r the I_rt>t.lucliCmt_l' Imper l'nml ,,,irgin malerial._ since any Ixtrt <ii'
this ellerg,y which is ._a',,udhy using recycled materh, tls ccmh.I he iml I_> an
alterlmlJve tl._e.

Tillman e,,.+tJmtttesthat 13,1 MM Btu',+,p<:r t_m _1' reqvcled I'iher are rualiz+ud hy
i_r_t+lueing newsprint t'rtml loft percent recycled fiher (Tillman, p. _()t)). lie aim>
states that S MM lflu's per Icru of pulp can he ret,:<wered ft'urn the I_ruducti_n ot'
newsprint t'rum ,,,irgin materials. A study c_nducted fl_r (;arden ,";late l'al>er
imlicales thai a,',,much zt.'.+2(,' n_illi_m lhu's per l_,n _t' I>n>dLIclIii'+,.:saved t'r_ml the
tl,_e<_1"recycled fiber ((.iersham, p, 4h), I I_>wever, t_ rernaJr__n tile cunset'valive
nit_le,art energy savings rn_ml_er _>t'1'3,1MM l:hu's l_er t_m _1' recycled i_ew,_print
l_rt_tluced _,v+.t._used,

N_ almlysis _1' ellel'[J,), sa',_illgSt'1'()111lhc use ()t' recycled _lt't'ice Imper cuuld I>e
h)cttled s_>Ille newsl_ril_l nt_nlher was used, "l'his sh_mld I>r_>+.h_cua c_mservative
e_ler.gyestimate ,,,ince _ffl'i_.'eImper w_mld he _>t'a hitcher quality than i_ewsprint,

A value _1'5,5 rnilliun Blu's p,,.'.rI_n t_l'i>it)ducl i_r_<.lucedwas used ti_r c_rrugaled
l_ttl_et, 'l'his is the mi(.l-l)t_int t>l'the t';+tngethal l,_ve _fl'l'er._ul' tllt'ee t_) eight MM
l+tu's (I,(_vu, I), l_fl), "l'hi_ _hould h,,.'c_m.,,ervtttivu ,,.;in_'ehe coll._i+,.ler,_<_nly energy
which is t+urclmsed hy the mill, lhtl._ neglecting v,,aste +,_,'<>t+¢lellel'gy,

AIAYMINtlM

/\lt,'rnir_utr_ is the uncr_,y and re_>urce _v,'eethuart _l' recycling, lt is widely
accepted tllat u5 percent _1'the energy rlcer,.le<.lIu l_rucluce alt_rninurn l'mnl virgin
rnaterittls i,,.+,,.;aved hy l>r(>¢It_cingalt+in+intJn_fr(m) J'e(:ycled materials (Alurninum
A._._+_ch.ttJ_>r),p, 2). +l'hu energy values ruquirud t_) l+n>duce tt t(+n _ll' alumir_ulr_
rttrtge lrt)rr_ ItJ7 MIM l_tt_'+ (l+lwirt>nmeiital "l'ttsk l:()rce, 1<)8()) t() 2% F_tu','.;
(Purcell, p, I()7), A c()n11)Jlati()l+()f erlergy ._ttvirlb,,,',;l'rt)rn nine dilTerunt s(>urcus
rc'p(nts ttll ttVelttgu rul)()rtud .,,,ttvJll_,_()[ 2I(J+ PvlM l+tu's (l'<),,vell, p, 52)',vhich is
used In thi_ ,_tudy.



STEI,,I+,

An industry sitar'ce h;`l_ indicated IIlt|t t'l)r _.Ln"all-,ser'nif' elll|lLJ,e ()[' tt t'l.lrll_tc'e12,3
rnillic_n Btu's ()1'energy ur'e ,s_tved(13(_ni'iglic_), Other suur'cus Imvo reP(_rled tjutt
47 percelll to 74 per'cent ()l' the ellergy used lt)Im)(.luce steel t'l'()lll virgin
t'eedst(>cks are ,saved hy using serttl_ (,";chwurz, p, 2ft), 'l'lle lnstittlte (1[' ,'.;crttl_
Recyclillg Industries r'el)t)rt,_ Ilmr 1()()l)erceIlt scr'a I> recycling l)r()dtleeS lt 74
i_ereenl energy savings (I,";RI)+ t]ased ()n tin energy denmnd (rf2 t,8 _nilli(m Btu's
per Ion (_t'surtq_ (Crav,,f()rd), a 50 percent savings w(nlld he 10,LImilliun l]tu's per
ton, 'l'he 1(),9 mitliun l]tu's ntlmher was used to he (m the ctulserv;`ttive side and

t(_ aceuunl l'(_r the ['uct tirol rucyclin b,with I'fi-melul c_tn,_ (,,,,teel) will II()l im)duce
the energy savings llutl all-steul scrtq_ will,

('()NCI,IISI(.)N

i"igure 5 c(_lnlmIus the CLlrre.l+tenergy saVJZl_,_;`llld tile t'elttlre energy shrines under
tile lii'A t_r'ujeelit_ils ttlttl tile hypulhelieul nati()nul t'ecyeling law descrihe.d ahuve,
As can be sues t'I'uln tile estimates t_l' unerBy savings, I,IPA's Im)jeeli(ms are fairly
cl()se lt) the e,,,,limutes nutde tinder the relatively stringent nutit_nal, l'ennsylvania
p(fliey assttZ]tl)ti()n, 'l'his muy rellecl an ()t_tinliszl_ in tile industry ttirget,s t'()r
recycling in Itl(_5 uplm which lhc I!PA e,'.;tjnmte,s are built, I luwever, ii als(> c()tlltl
reflect un accurate pr(_jecli()n lhut recycling in the li,S, will fl()urish t() stleh /.(li
extent ;,l,,,,lt) ellltll;`tte the l'estllts whiel+W(>Llldhe ul_tained with a nuti()nal recycling
Inw, llt _tny ea,_e, ii is cleur lhal recycling will be nmkil+g an unguin_, and
,'.+igilJt'Jcalllc()lllrJl)t_lJ()l+ l(> energy (.'()lt,,,,el'vali()ll_Llld res(torte C()l+ser'vltlJ()l+alltl
l'Ul+(+'ti()llii+ a l'tilldalllcnlal WiLyin SUl_l+urt (_I' ()tit t_ece,,,,,,,,tttyjourtley I()wards
Iwctm+illg+'+t.',+u,'.,t;.tinal'fle,,,,_>_'iety,

i "l'hesu t(_nrutges rul)resent I()()l+er(.'unt (_l'e+.t(:hmaterial uv;`.:ilahle irt the wt(sre
stream. 'l'he tt)r+nngu fi_,ure,,,,were t;.tke_+l'rtm+ the I_I'A ,,,,tudywhich cl'mr:tcteri;,',e,,,,
tile v,'nste htl'ettln (i",l'/\ l(m()),

"_In l"elln:,,vlvni_ia the percentuge ()t' the i>()l'mlati()n living ii) It)eal g()veilln+e+its
with i)tflmlttti(ms grenter thai+ 5,()()1) is tiff,4 percent while irt llle Li,S, the
resl)eCliVe pereenl;.tgu i.'..,fl3,5 I_er'cenl,

A('. K N()WI,I,:I)(; I,',MI,:N'I'S

'l'lle auth(_r v,'(>uld like t_ tlutnk the l'ennsvlvani_t i!nur_y ()ffice l'(_r' its SUPl:_()rt
ttv+,,.,'ards this l+r+_juct, 15xe(.r'UtJVe l)Jrect_)r, ,Ian l:reenl+ti+ and l_)elmtY fur
('()n,',,crvtttJ()i+ ;.tr+tl Reilewahle l:,nergy l)aniul l)e,',,ill()ii(.l. "l'hu staff ()I' the
l_,enew;.tl',leh l'lureatl, l);`t_lJul Krel_lit_und 'l'erri Saccltut l_t_x,i(lu+,lt'eli;`tl+lu ;`tI'_(.l



Im_fessh.mal assistance and the Office's Chlel' Cuunsel, Roger C'h.trk was an
invaluable soundlng bt,ttt'd tuu.l crltlc thruugiIt,ut, PADEI.,', staff Meredith Hill
und Carl flux'sh l>ruvlded data ttml inl't>rmtttlorl cuntttcls as dld rrmny itu.+lustry
rep reseIittrtIyes,
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ENERGY POTENTIAL OF
MODERN, LANDFILLS

Jean Bogner
Geologist, Energy Systems Division
Argonne National Laboratory

ABSTRACT

Methane produced by refuse decomposition in a sanitary landfill can be
recovered for commercial use. l_J.mdfillmethane is currently under-utilized, with
commercial recovery at only a small percentage of U.S. landfills. New federal
regulations mandating conlrol of landfill gas migration and atmospheric emissions
are providing impetus to methane recovery schemes as a means of recovering
costs for increased environmental control. The benefits of landfill methane

recovery include utilization of an inexpensive renewable energy resource, removal
of explosive gas mixtures from the subsurface, and mitigation of observed historic
increases in atmospheric methane. Increased commercial interest in landfill
methane recovery.' is dependent on the final form of Clean Air Act amendments
pertaining to gaseous emissions from hmdfills; market shifts in natural gas prices;
financial incentives for development of renewable energy resources; and support
for applied research and deveh)pment to develop techniques for increased control
Of the gas generation process in situ.

INTRODUCTION AND BACKGROUND

The ¢_rganiccomp¢ments of refuse buried in a sanitarv landfil ,lecompose under
anaerobic conditions ,aith resulting production cff landfill ga,,. Landfill gas is
approximately halt methane and half carl-u_ndioxide with mimer amottnts of other
gases. Because of its methane content, the gas has an energy value of al',¢mt 50()
Btu/SCF (lt_ MJ/SCM). Landfill gas can be recc_vercd fl_r c_m_mercial use by
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means of vertical wells drilled in a c_>nG.fletedfill or Ilorizmlt;-d eollec'tor systems
placed c(_neurrcntly with filling, At thepresent time, c(unmercial rec(we, ry takes
piace at 242 sites in 20 Cl)utltries, with a total energy (]till)Lit iii' ;-lppr(_xirn;,[tely 5
x I() I_ l:hu/year; ab(mt 78 percent of this t(it;-ll is from more than 10() U.S. sites
(l;',iehards and Aitchis(m, l_l)()), These sites are a small percentage (if the It,000
(lr so existing Itindfills in the tJ,S, (lJr(iwn, l:allah, and "I'hompsoil, 1986),
suggesling ilddiiionl.ll potentiill for conlinereial recovery,

1.Jtilizatilln iq_iions inchide.', (1) l.lireet use in gas-fired boilers, tile leastexpensive
alternative; (2)on-site gencriitiiii] ill electricity', tind (3) production iii' ;.isubstitute
niiti.ir;.ll gas thRulgh ciirb(in dioxide reillovtll, the nlosi expensive (iplioil, Since tile
ecllmiillics (if till',' given project ;-ire driven by tile ilegolitiied price ()[' gas or
electricity paid by the user, ii is iint)ili'iaili i(i finalize user tirrlillgeillelllS before
installing ii reL'ilvc'ry s)'slelll, a yotlng industry, lhc firsl coinmerci;,ll I;,lndfill gas
recllverv pi'(iject was in 1t)75 til t>tihls Verdes, Californiii, Today tile I;.irgesl
prlljeci is a 51) MW sleaill turbine prover plant iii the Ptieilte Hills lmndfill,
\Vhitiier, Cillifilrnia,

"l'_v_l new sets of federal landfilling regulatiOllS are also priwiding impelus to gas
rec'ovcr_' project.,, as a IlleCillS iii" recouping required ¢lisls for elwironmental
c(intr(ll measures. First, new feder;,ll landfilling regulations under Subtitle D of
R(.'I,',A require gas lnigrati(ul c(intriil, Second, socin-tii-be-l)r(iposed ;-ullendnlelltS
i(_ the ('lean Air i\cl will regulate alinc_.spheric emissiims t'r()m large landfills,

lhis paper will discuss tile cilnir(lls (iii lnethane 7ent.,ratiOll iii landfills, In
actditfim, ii will iiddre.ss h(iw I;.lndfill regulations affect I;uldfill design iind site
ill;.ill;.igc'llleni priictices which, in ttlrll, influence decomposiiioil rates, l:inally,
fulurc trends in laildfillin 7 lind their relationship til gas prclduetioil will be
cxaininod.

('()NTR()I,S (iN IANI)I"II,I, METHANE (;ENERATION

l_,clusc dccclmpllsiti(ul in siinitiirv I;.uldfills (iccurs thr(/ugil :.l complex series (ii"
micr(ibitil ct¢c(imp()siiiinl reacti(ins under pred(inlintintly anaer(ibic conditions
(ab,,CllCC (ii' ,tlir). Ali of the llCCess;-lrv micr(H_es are l)rc'selli in refuse ;.ill(.] soil
matt.rial.,, at the landfill site, The terminal it_,;,lcli(m is the pr(]dtlcti()n (li' methane
by illelhiin(_7L'iliC bacleria, which tire strict iin;.lcr(ibes and funeti(nl best at
rlc,ar-nei.itrtll pl 1, In effect, the landfill fl.lncli(illS like a high-solids, low rlloisture
c.'(tlltt.'lll ailacr_bic cligester in the gr(lurid, l)ec(mq_llsition extends (wer decades
.,-,into natural I'_i_dcgradati{_n rates arc ltir,'.

l.itcraturc l>eriaining t_ lab{_rat(Irv dccinnpositi(in studies {if fresh refuse yields
a wick' range _t' gas proclucti(li_ rates, with extrcnles fr()ill appr(_×imalely 7,3 × l(i _
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tt_ 3,2 tri; (t()tul h.,u.'.+)dr+vK_-I yr-1 (14()vet.'., untl l+';.trquh;+tr,lU7._', l:Iuivitl, lU_<)',
l-lulv+.ttluki_, l,t()l+ut't_(m, ttni.l l,eckiu, it)_I?,), l l(n,vever, Nick <li' .,.,tnntlntdiz._'d

_;+tnG)lingtncth()d_, inuul;ttti()n tc,chnitlUe._, ttlltl Imrttllul c()nt rill,,.,lllttkC+'., t'(_tl+l)_tri.ht)n
I+et',,veen._tutlJe_ditTicull, Amundmertt_ tlmt Ilttvu heel1 l}r()l)tl.,,utl i()r il+crett,'.+cd

L4u_I)roclucti()n und u_etl in I)t'evJlitlh _iutlie_ iNcltlth.' m()i.,.,turt,, .+,uv,,,+.t_c.,.,Itldt_t,(;.I
_()tlrcc' ()t' HIIc'r()(H'_+IIIJ:,N+._,HtllrJclllh, _tlid JM()J.hltirc),ilttlrJt'nl_, tttltl ht_tl'urs. In tl
recent htuclx, l{ttrluz vi, _Lt+!,(lUHU), usin_ tt hlttnthtrtlizetl .'.,hrudtlt'd rctuhu,
tlccinlll+li+hctl (.lec(mG)(l_iti(ul irl ttt_l)rilxin+tltuly 71)l)ercent ()1'the cc,lluhl_c untl
hemicullult)_e in II1 cim,,.,,v,,illl m(itle.,.+tIn()i_turc ud<.lili(m, inili+ll ll¢_,tllr_tliz:lii<l+l,
und Icuclmlcrecycle,

l.;+tl;()ruttlt'y xtudiex which illcul_utetl _tctuul l_trttlfill _ttrnpl¢_ untlcr _tmtcrt)l_ic
clmtliti(ins intliuutud rute_ t+i.tl1_ill,_l'r()tll l{r; t() Ii} t til + (t<)t_tl _uh) tlt), Ky,-I vr-l
(Jcnkin+ und Pclltl+',+,It)_5 ', l+lllhel+tt)n, ithS(i', l'I()_llUl, l()t)();i), 'I'ht, wide l'tiIl_C (li
t;+ttu._rul'Icclh the ',,,,'itlcr;.tn_c (ii' rcl'u.,.,uc()ml)()_JtJ()ll, iILitrieilt+'.;,ulld int)Jhttttt' whicll
liltt)+ hc l)ru.,,cnt ut tlill+ercnt l()ctttJt)llh, cvt'ti within ;t .,,in_l¢ lultcllill ._itt,.. 'l'he
results t)l' l'_rnl_urt()_i (l(;_n) _u_ustetl /ricrt,++t.,,cd_+is l)r_)(lut'ti(>ll rtilcs I'J'()lll
su;nitics wJlh Jncrcttsillg lltitUlttl 111()iSttllCc()ntt'llt.

l:icld test t'cll l)t'()jcct.,, cttn ;.tls()yicltl tlSClt.ll rtttc llll'()rtll;+itJOll+ /\ l+tt'BCl'icltl tr+st
cull I)r(tjuct in M(lulltZtJtl \lice,v, ('_tlit'()rniu, rculizctl t';.ltcs _)1'_ll)l)r()xinlutcly ._,2 ,x
lIr: tel_ dry K#,-I vr-I in the (:(mtr(li cell (Pucev und l)ictz, It)_h). ,'\ Itlrgc fielcl
tc.hlcull l+rltjuc't ill I)l()gress ut IIIC l+r()_:,,h(n'tmghl.:tlltll'ill, i-ngl_ttld, _,lulv,,etlinitittll.v
hi_hur r;+tlus (_I+_;.ts l)t()t.lucti()n l'r(_n_ _+tsu,,_,';+i_u+'.,lutl_u-_ttncntlcd cc'll; 11(i',_,'t'vur,
t'uitltil;.ttivt' _ils l>r()duclJ()l+ l'rlin+ t..';+tch(ii the _J.xcull.'., wJtll VttlJ()uh tre.;.ttlllCnth is
nl)_' _tl+(itlt Ctltl_il til'icr m()rc thorn tl ,,'till t)t n_(ulJl()rJt+_--ltlrthcr m()i._turc
lll;+tllJl>Ul;+iiJ()n._+.irl, l)l;.tnnctl (( '_tlill)l_cll tilltl ('rill't, ItJ_l()),

i)rlictic_tlly, I_intllill _i_, th.'vl+'l<)l)ur.<+will ;l._,.htllllU_ill i.iltiimitc _t+ht)()h.'ntJ_il t)i' ft.] x
Iii +' t(i 1.1 x 1() i ill _ tlrv K_-I (I.i)-1,14 _('1: tlrv I1_i) ;.intl ;+li)pi), ;.t l'ilhl ()l(Ici
tlec()llll)()._JiJ()n ri_'_icti()il Ii) nl()tlul t,_i.htirilclucii()ll (ivur _l 211-?,()Yc;.ir lifutilllc
(lJ;+tct.'.V,Ii)q()). lt J.<,Jinl_tn'l:.lni I()li(llu ih;+ttthe lilTh l'J_utc J._I<.'._+_lh;.iil h_lll Ihu 7_i_+
ihc()rl_'iJc_lll_,,()l)t_iJn[ll_le I_,' c()inl)letu ;.tnm+'i(ll_icI_l_)tl¢l_,rutl[tiJ()n,einplitt._JT'Ji_ lliu
Ji]et'l'Jciuncv ()i I;,lnclt'Jll ;.lmtcr()l_Jc tlJ_t.',_tJ()ll. I:icltl punll)Jil _ t¢._th {ire ti,,cd iii
tletcrn_il_C ll_;.i.\Jn_um._tl._t_lJn_il_lul)l.inll)Jnl_• r_il(.'.hwhich _trc, iii iuril, ctlu_itctl lt) _l.h
_CllCr;.ilJ()n tiitc.h, 'l'hc,_c hm,'c ._tl_c._ictl lil_t._Jnll.inl i;+itc,_()t 7,5 x I{) _in _(Ii)' 1_._-1
)'r-I (I!M('i)N, 10_1), 'l'),l)Jc;.llly, lhc ruhlili._ ()t' tluc()nll_l)sitJ()n ill(idulln_t ;.lnd ricltl
I)Uilll)jn_ tu.ht.htire C()lnl);.tletl illttl inert_tedwhun tn;+lkJn_h)n_-turln i)rutlJctJ()nh fl)r
ti I)_trticulttr ._itu.

('(mtr()llctl I;.lh()r;ll(iry .hltidJu.hhtl_C._i ihu I_cncl'Jt ()i Jlic'ru_t.hutlc()illl()l ()1' lilt'.
luntltJll tlcc()inl)()_iti()n l)r(it.'t.'s._,'l'tll_lc 1 (_lll l;.tt_le_und t]Tuic'_ Ul)llU;,tr ut uild ()It
Pill)Ct) JlltlJt.';+itc.__tl_ _ellcr;.itJllll ititu.h 1'r()111I_il+()rtc,()l.Viii-viiiii hltldJc',+(ii uctuul
I+indlill .<+;.inll)lc,,duu til in()J._lurc tit tn(iJ,_ltlre-t)ltl.<+-ntllricnl ;itltlJli()li+ Ni)iu thtit tilt



_.Ldditi(.)n()I_.Lct_111)rch(-'nxiv(.'_._qu(.'_)ll.',,nulrk.,zllm(..'dh).Ior_.in_.Ler()I)icd@.,,_th)rl,,,,,'_L,_

()I',_oN1c I)cI1cl'ill)ul(.li_Ir')()ll)I'()(.Iklc_.'.,.,1.11).,,l_,LnthLII)',SUl)¢ri_)rr(..'_,tilL,s()v(...'rlhu
_td(.liti_m()Iv,,_.).tcruh)ll(.',"lhis_,',,,_.L.',,dL)(..'tolh(.'l'_.icIthuIlhc m_.).j()rit),()I's_.Iml)Ic,s

c,_)rlt_._i_l._'(.IiF)I(..'rlw(.h.I(.'dc_xlc_.).r(..'()uss()ilswith hi_,,hia_(.II_.,,cF)_)USF_LOIr'ieI_ISwhi(.'I'_

c()Iltributc(.Iriulricnts,i]culr_.tlizinBc_.tl)_).(.'ily,_._i](.Imicr()c)rBu_islt},',,,"l'h)x,s,iiis

respectI_.)tl'_c(.Ic,,'(.)rY_I)(),',,ili()r_l)r()ccss,Ill_(.h.liti()ru'I'ul)IcI ii'_lic_I(...'s_.Iccr't'_).s(,.'x
ii)v_._ri;.U_iIilvir_I_._r_(.II'ill_.).s_,Crlcr_ti()I_ruleswitll;.).d(.Iiti()I_()I'w_.).t(:r()r

v,,'_lCr-l)l),_,',:,-r_utricr_l,s,'l'hu,_,tt_()rccor_Ir'(U()I'lhcB_s_c_cr_ti()nl)r()cc.,,sixl)(),',sil)Ic
wilh r)1_.).r_il)uh._lior__)I'rr)oislurc_).N(J_._(.I(.Iili_)n()I'_ulric_l,s,"I'h(,'s_._r1_I')Icsir_(.li(..'_.).Ic(.I

irl'I'_._I')IcIv,'crc:.).mc_l(.IcdI:)_._I)I)r(x,<i_)_l(..'Iv2(I()i)(.,r¢cr_tv,,_t(.'rc()IIIt.,lll(h_.).x(.'(.I(.)ii

i)¢I(.'cnl(Irr,,vciBIll),wl_icI)ix_._Ilh(.'h)v,'(.'i_(_I()I'm()islurc(.'()lllCiiIsI(Hc_)m,,ci_li()r_._I

;._i_(..,r_)l)i(:(.li_csli()r__.).ndis I(.'rN_c(.l"hiBh-s()lid.,,"_._n_._(._r()l)ic(.li_cxli()n,'l'h(.'

I)r()(.IHcli(mc_.).Nl')cr'c._).liz(..'(lir_lliy,l'_-.',,()li(.l,,,dig,csli(m(Jcv,'cll_:L__.).I.,,IU82;Wujcik,
lU_X(),,Six.u_l(.II)(.'I_cr¢,I'.,)uIl).

.,Xl_r_,,'_iv(..,i_I_)c_._li()r_ii'__._h._n(.II'iII.,,ilo,lhc dc_r(.,c_,)I'(.Icc()_l'_IXX',:,ili(mNI_.LVI')c

r_(.'y.Ii_i!_I¢t()hi_hl.v_._d,,';.).nccd,Vi.,,u_._I(..'vi(.IcncciI_(..Iic_._IcslI1_._lI")_)t.hrc;._(.I_._I)Ic

N(:w,si)_._i)(..'r.,:,_iil_Iy,r(.'¢r_y,r;._.',,.,.,IYI;.LVc()cxi.',:,lir_;__sii_g,lc:,,ilowilh (.I_._r'kBru.v,SIL.idg,.cs

i_dic;.).Iiv(..,()I':._r__._(.I,,,'_l¢(..'(.IsIilI(..'_iI"dcc()nUx)sili()N(I(),,vI'¢sicIL.i_._I',,'oI_._lilcsoli(.Is),

'I'h_.Is,lh,,'()I_,,.,_.'r_,cd _.)>,I')ri)du(.'li()i_I'r'()r'n_.__ivcn,,,,'ellis_).Iuncli()i)_)I'g,_).',:,i)L.Irnl)(.!(..I

Ir()m_.i,,.').in_).iI_Iivc,,'_)lurr_c()I'I._n(.II'illc()r'_l_._iNir_,,v_._ii_blcg,_._si)r()(._lucLi(mr_._Ic.s,

_rc_lt _s lhc v_li_lbililv bclwcct) xilcs, ig)r ex_mt_lc, il_ lh{.' studxoiled il_ 'I'_U_I{.'
],lllcIli_hcsl_.),r_(..Ih)w(...'sI_.'-,l)r()(.ll.lctJ()nlIllcsi.lllI()llB lhc CI)llIl'()InWCFC l'r()lll

s:.).ml)lusliLkcll_.LI:.U_l_r'()xim_._Icl.Vlhcs_.Imc(.Icl)tl_i_llhcx_._H_osilo',lhc r_.).tcsw._ri(.'.(..l

I)vrn_()rclh_.).r_IV,'()()r(.Icrs._)I'rIl_._,_lilutlc,SiIlcccoliu)foxr,,.'Imi()nshipscxJsl

_ttt_titl',tl)I,,.'()hl),,,vithim:r(.'ttsc(.lll(!l_()_uI_u'it,,,v,,ithilllhcI+tn(.ll'ill,S()N_(._ci+_inu(.'rir+B

Nlc,:tsurc_,t()_.t(.'(.'()frii')IisI_tIiiswillh(.'di:,,cu.<,:,:,(.'¢IiI__rc.._tlci(.Ici+tilI:.).tcrillthisI)ttpcr,

l._Ic_illX,th()u_h,V.F(..'iitcrI_()JstLllcCi)lltt..'lltX(.'()FNl')ir_cd,,vitllIxtrticlcsix,(.'r¢(.ILIclj()n

_).rckev t()I')rIFLL'ill_ _Ic_r_I_._blc._UI').'-.,IIIIIOS,b___clcri_._,_._I_IlltltI'i¢lll,_l()_cih(2r l'()r
111()l'C tillJl()l'lll tlcc(_I_l)()xJtJ()_ r_lcx,

i,:N(IINI,'.I,'.NIN(; I)I,.SI(;N, Si'I'K MANA(II,'.MI_',NT I)RA(I'I'i('.i,:S, ANl)
('I,IMATI(, i,'A(IT()I{S TItAT INI,'I,i/],_N(Ii,: (;A,_ (;I,',Ni,:i{A'i'II)N ANl)
I( !,_('()VI,_I,IY

Ilint()ric_lly,l_H(.lliilxI_;._','(..'II()II_)..'cn(.h.,si_ilc(.II()r()i)timix_._ti()i_()I'__x B(..'tlcr:xti()v_

x_l(lrcc()vcrv,l,_;._tl)cr,they ll_tvcb(.,(.,n.UcsIBF_,.:tIit__.L(.'c()r(.l_.tI_ccv,,ithlhc

Xl)I)r()I)ri_tcsILttcr(.:g.t_I_tti()II:,ir]I()F(..'c_tltI_ctime til(.'I_.tn(.II'iII,,vtt.,-,i)(:rru)ittcd.
'l'hcxcr'c_tIltLti())!,',h_tv(.'cv()Iv(.'dIr()mm()FCIci1icr)tr(._y,u]_._th)z_swJtllrcg,_.tr(_It()

74



liquid ntzd gns c()ntrc)l in the 1%()'s-l<++_7()'st<)111()1estl'ill_Ull[ regulnti()ns inl the,
ttJS()'s tu+d int() the 10t)0's, ,",;l),,.+'<..'il'i_.'ttlly,we m)`'v +lt+v,.'the l'irst l'udernl l+tzzdl'illing
regulttti(>llS tlllder Subtitle l) oi' R('RA, Sttttes tire free t<} set lll()l'C Stl'itlgellt
reguluti<_ns; indeed, ('ttlit't)rni+.t reBulutit+ils ttlreudy exceed Subtitle l)
reqtliretnents, Ii)ttddJli()ll, the tj,S, l+m,,ir(mmental lJr't)teeti()n Agerlcy l)Inlzs lt)
regtll+ite gane(nlS ¢ll+issi_)lls frf)li| landfills iizt_) tl+e ntmq)sj)hel'e (h(Hh InetJlttlle nl+d
vt)Intile <,)J'gt+niccotnln>tlmls)', thesu regulntioi+s will be ft>t't++alized ii+ I)rOl+>t>sud
amuse.++nee+ts l()tI+e ('len++ Air Act lhttl +rill l>erlnin tc>uctive, lnrge lt+vu.ll+ills,

lt is Imru<.l¢_xleul to ¢()l++p;+tlutile dusi,gi+ g_mls t>l' ()]th.!r llJitl l+¢we+ lav+cii'ill sites
with respect tr> rel'use ductln+positiun ;,rftd lumllill gt+s_,el+er;.ttioll, ()Ider Inrldl'ills,
designed ilt the It)f_l)'s und e,:trly l+07()'s tiP+de+' less stringe+it ¢o,,,¢r and Iiilcr
|'eqtlirelnct+ts, l)H>vided tt 11H)I'¢()11c11syStel1+ i'()I"iI+l'iltt'ntit>N t)l+rninfnll, stlrl'ttce

water, ttm.l gr(lui+dw;.ttet, Ihtls cttc¢lut'++tt,illg ittcrc+tse<.I d¢c(+It]p<Jsiti<nl rzttus,
l l<_wevut', +lucy _ll'tcI+ did If+lt pr'+>vide g<)t)d ct>ntaiz+IneI+t l't_r am.l ct_ntH_l etl' the
g+.+seotls t+vlcllh.lUi¢l l>r<n.lucts tri' dec(m11>_>sith_ii, Ne`'ver sites, c)i+ rh,., <;the;' Imml,
ut'e desigucd to i)t't>vit_le+t high dugFue (ii' col+tr+it+slc+++with low dec¢>tnl'_(Isiti_>II
rr+Ius, Key l'¢_.ttures ¢>I"i+mn.lcrl+lamlfills include cci,,,e,'s +hut l)r¢)FtttHc l+igl+rr+Ius of
rutloff with mix+inutl it+filtratitm, i)mhil",itiu[+ of liquid v,,'nstcs, i1+ultilHC bnrrier
liners, and leud+utc ct)lleetion nm+l disl+osnl systenls, l.ant+Ifill le++chi+tc typic++fly
c()nt;,tins higl+ ct)l+centr;.tti_)Its tri' inturlnedittte decot++In_siti_m prtlducts ,,vi+ich nru
substrutus fur me+ht+tic>genie bncteri;.t; by relnovit+g let+ch;.+te ttml sending ii tr>
sewt|ge tretttl+nent (It' til+el'lit+five disl)()s,ul, substnntinl lt+eth;.ttle pt>tcI+tial is It)st
fttlm the Itri+diiii "digester,"

lt ix useful +tls(i tt+ t,'.',+,.aizziu+ugetzt.'.u'u]c]ilmttic l'nctoFs wit]+ Jeg;+tFdto Inndl'il]
decl)I+llpl),'+,JlJtIl+,/m+'tictJlat+ly pFcuipittttitln+ und tcmperuturu, M()sl lun+dfil]s,
regn+'dicss _+l'ciimutic v'_.'gi_iv+t_t's¢;,tst)t+,nru nlus(>philic--v+,,ith intermtl tem])crt+ttlrUS
Jft I}lC 3()-35°( ' r;.tHge, li+ a vuI'y Iev+,,cases, landfill temt>,urntures ()f 5()-55°( '
imlicntive ()t' therm()philic ct:llditi()lls with tt,t'celerated dectlml)()sitit)ll I't+les ht+re
t_eet+ rec()f¢le¢l, lqcuil_itali<_z_ is less _t' _tl+illfltlellUe _ll IIC`'VUI'.";II(..'Sdesig_cd t'()r
t+ Iligl_ degree i>l' c_)l+tttilll+leHt tie+li ii was irt tdder, ro<ire til>ct+ situs, ReftJse
cclf+t;.tirls eNtr;.titled ittcli,,,tut'c up.d yiehls ;.tdtlJtJ<)lml ',','_tte_'duliFig dc,,+'(_iiH>osJtJ_m
rettctic)t+s. 'l'ht_s, (It+_ccut1 reudilv (d'_serve gas I)r(iducti¢)n ttr sumiurid C()llt;.+illl++Ullt

sites, l l(>v,,ever, ut st)nt+e such sit,es, yiuh+Is to ;.t ctmti_¢ici.+tl rue(+`',cry systctn tvt;.ty
be less thrill ;.tl_ticipnted, with resulting mis_n+.tt<.'htri' tec_>very httrdwt+re tr> gtts
l>+'¢)ducti()_lrntes,

I+;NI,;R(;Y I'()'I'I,+N'I'IAI, l,'i,t()M (?LIRRI,',NT ANl) I,'U'I'LII,LI,_+I.,ANI)i,'II,i,,',,;
'l'l-ll{l,;l,; ,q(/I,_NARI()S

li+ (iu+tier t<i discuss tlze t.,nergy l)(itenti;.tl ()I' nz_tlcrt+ laJtdlills, c>itu mtlst distillguish
I',,.'tv+,,t.:en existing sites +tJlds(llnu i+t'(>jucti(_lzsl'tlt' lulldfillil+g I)ructiccs ;+ttt'utt_Fe si+cs,
'l'hrue sccr_ttti()s were devel(q)ed to address the tnctllnm.' I)F_lt.lucti()nl in)tev+ti;.tl <)1'
c'urre_lt aln l future la_ldt'iJ]s.
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_(.'(.,l_:_,'lu1: I,',xl.,+tln_Sites..A(.'llv(., llncl ('Uml)lett+,(I

'l'])u,.,e ()i)c,ralirz_ alu.l ,.'l()s_._tlxit(.'s wuru c(>nstrucle(.l uizcJ(.'ra VILl'iely ()I' stltt(..'l>ernlit
u%,.ul_ttit,ns und c.,izl'()u,.,,,.,itlt.,u)tl(.,vuls ()v(.,t' tllrc_u tlt_(.,It(.Ic'_,(N()tc,: l'rit_r t()thu
u_l`"t.'nt ()t c'()I)tr<)lled I_til(.ll'illin_, I)rlt(.'tic'us ii1 lhu I%()'s, 111()_lc()nlll)lllliti(,.',,;,

i)r_tctic'c,d (g+)en(lullll)iii _, _tm.II:,tnu'HinIBwith rle_liBible I)n)ducti()ll ()1'rn_ll+mNu),
'l'he telusu ct_lltltiiletl th_.,rc'ill in irl vari()us ,_tat<.,s()1'(.h.,c()irll)(>siti()l_,l'l)u mujc>rity
til site's tit) t)t)t Itti`"t.' le((++'Iu(Iutti_(l _Its (.'(mtr()I t11ett_tll'(.'.,s,Nevul'theless, where tt

l+(_tt,iltittl _ts u+s(urin +.t,,,ttilttl'_lu,l)+trtic'ul_trlv til l+.tr+,ersites, ut)rrlmurciu] Bits rct.'()vury
_i_itvh(.' r,:.,itsihlc+,Ai; ir_tliVi(_Ititllsitu i_Iv(..'stiButi()nis n+tu_<.htt(irv,i_i(.'Iti(.lilt_I)uttil)irt_
te,,ts, i>Ii,,'sic++tI,,.,x;.ttltitlttth)tl t)l rul'ttsu (iectltllp()sitit)n `'vhull test wu.lls tlr'e drillud,
labt)rat(irv IuStillg ()f s<lils and rufusu, Itntl Bits l)rt)t.lllctit)x) rm)(.l,,.'lin_,,

l'hc' (iI_],,, tYl_(-'t_l ru()istuie trmnil)ultttit)N l)Urlllitte(.I ur_dur Sul)titlu l) in lettchttte
r_+,c'y(.'lu,l)rt)`"itl+d til+ situ in liIle(l and l)r(),,'iclutl with tl leltchtttc c()lleuti()n ,,,+y,'.+turn,
Ntlt ()nl`', thlcs leuuhut<., r(.,cv¢Ic, l)ruvut+t l()ss (ii" it)t<.'rtllediate v()latJle l'iltty Itcidm
,,vitll mc'Ifmile l)(_tu_itiltl, +ts (.lisci_,sse(l ul)()vu, it tris()l)n)vidus u(.h.liti()nttl liquid
c'irctiluti()i) l'(ir c()iltact hetwe(.:r_ tlticr(>(irgltnisms, nutriui++ts, iilu.l (_legrttdtible
+.,til++,tr_ttc's,'l'htls, wlleru l'ult._il)Ic, leachtttu rucycle sh(>uld l:_rt>m(>teittcr'(.:+.tsetlgtts
+,cli+..+i+ttit)l+rlttes, []ttf()r'tun_tluly, it is t_(it l)()ssil')l(.' t() acCUl'litely l)redict the
m't_nitt](Ic' (_I'this it+c'reusu r()r Itri>,Bi`',ur_sit(.:, li+ thu future, it mtr), l)e p()m,_il)let()
tlu`',+,ltll+)ct_ti+l_ir_ud Iitl+()t+itt()ryItncJ rit.,l(.l l_rtlcuclurus Ill(tr ,,,,,illl+r(Ivit+len_ettt)in,Bful
lttte inl(irtlt+tti(in, At tl)(u l)ruscNt time, h(iv,,,cver, thu incrultsed l')(.+t+el'itvur,sus the
ittc'ru_t.xe¢l c()st ()f lt lui_clJ)ittu ruc+','ule svStUlll l't)r _t givutl ,ytts reef>very scl_ume
c'attn_it l'_e _tc(.'urat<.+'ly(.h.'terrninc(l, ()iii',,,v,'eighud _.t,yI_itlstthu c()xt (>I"iilturntltive
lc,itch((tc (.li.'.,l+(IsttIri+uastit'es,

%ct+'Htiri()II: New Nite,s--(_,.,ol'ill.s

l'r()llil)iti(it+_ ity+i_itzsty_trt+l,,vltste l)uiu)# plucud ii) luntll'ills alltl it_,tessivu nucyc'liri_
l)r;LClit'(.'s l'(+r (itl_cr l)hltlc_la(.lal_lus (l>at'ticulltrly l)al)(.'r) retllt>vu lt c()nsidural>Ic
l+)tlrti(it+()l thc' nuuthuu(+, l)(Itunti;il l'r()t_+Itt_l(ll'illt.'d rul'usu, 'l'ithtc 2 it)(+liclttes tIlu
t11(.,tl)_ttlc'l>(iturltia] (ii' vttr'i()tt,'.,(>t_Rllit.' l'rttcti()llS ()I' tt t>'l>icalrc'fusu. PVi(ir'etil(In t)()
l'_urc'c'nt _il the lilt:(lt+the l)<>tet)tiul is fr(_tt+ cullul(isc and huti+iuullitl()su, mttjtir
c't_Itll)<>nunts ()I' l)]unt m++ttcritt]s itll(.l ix(pcr l>r(iclucts, l.iBuin is recalcitrant t()
ai+i_ci<)l)ic di_(.'sti()il. 'l'tthlc _ l)r(usents il quick l()ll(>w-()l') ctt]culati()Xl l'()r the
tl,,.u_uII dc,cli_)u it) t()tltI mcthttl)(+' [)(itcr_tia] rcs_tltin_, l'r(im rum()w.il (>I' l)uper and
i+l+_iltili+tturiuls lr(iir_ litr+ill'ill tlisl)(>slt], 'l'hus, with high rucyclu rates, til(.: ntleth+tn+
li()tc'i+tiul i_, tlru+,tic';tlly r(.P(luced,

'II+,._,Ft+'nultiI_.',l_tlt(Ilills v,'ith l(iv,' c()ntunt (if l)itlti(.'gt'it(I+tl'_les l>lus vllrhlus t),i)us ()f
I_+t)tt(_tills('-,uch _t_it,ll di'.,l+tis_tlsitus) ill'L+ t)()()r clindi(.l_ttus f(ir _a.'-,rcc(>vury, 'l'hey
c.+tllI),,.' turttlctl "gc:(ifill.,.,,"'.,ir_c'c,their t)ul+l)<lsu in t() i)lltcc ' the v.,,a,'-,teint(i Be(>l()Bic
_t<lr+tL,+t..',_t_,..'hsitus will rc(.tuir(.' _,trit+gc,nt Ilydr(>gu()l()/..,icC(>lttr(>lsItncJ,ii: thure in
',iii',,'I_+_tc'nti+t]l(ir g+is<i_,,c'nurttti(lit,t(llltl'()] tllUaSiiius f(>r_+.tsllll_rati(m, Such tt nit+,.:

76



in Imrtrayed in I"igure 1, 'l'here is no)c.'olnmerchLIg_u';reccwery imteuliltl tit such
slles, _Lrldthus, i1(_Imlential t'c>rmcmetary return on e_)stc_l'filllug, c)ther IIilLSttSel"
fees,

Seemnv'h) IIi: NeWSites-.l{hflill,_

"l_iul'ill' in a 101'111 colued I_ythe U,K, l)elmrlmeut _t' i_nulgy (Richards and
Aitchison, 1_)_1())tc_describe _lI_udt'ill th_ctindesiDled and c)l_el'_ltedt'c_rc_plimum
nlelharie B_.'Vlel'litiC_lllind reecwer'y, 'l'his in zchu_clfill thzll may liehJevel]lelhllne
I_rc_duelicm_ll_l)rem_.'hizl_ lhe values sllmvl)()l)'l'_lble 2 lhnmgh marllpL,lati()n _)t'
refuse placement in _l lightly engineered sul)surt'ace system with sut)t)lenleulal
rYIoistul'eand _)ther ttdc.lltives(nutrients, I_tll'ler,nlicl_oc)rg_.lrlisrns),Ctlrruutly the
sub.jecl of basic _lnd applied rese_lrch in the LJ,K,, including the field tesi cell
pre)jeermentioned curlier (C'aml)bell clml('rcfl't, lC;C;()),lhc l_icffillccmCel_tinbeillg
developed tc>exteml high sc_lic.ls_umer'cfl_iccligestic_utecllrl¢flc_gyt_) the lalu.lfill
ellvir()lllllelll,

l:or the LJ,S, l:igure 2 suggestsa cc)neuplLl_ddesign l'c)r_._.vm)dified l_iol'ill thal
v,,cmldc(_ril'()rml_) Subtitle I) regulaticms,wllicll (.h)(u)l l)erruit w_._terc)r liquid
W_.(Ste tc)be _u.lded tc)hmdt'ills, In_.'luded _lI'eC()lltlcJnnlent Illel.l,":,_ll'eS(mullil_le
barrier liner aral c_ven" systems), leacll_tle recycle, _im.l i_lerlml I_ermeable
cc_rrid_r'sl'_)rhuller rn_isture distrihuticm chs)ughthe clecc)rul_)singl"efLlSe,Most
zlewhtFIdfills,,,,,iiibe designed with strictly engineered liners and eovers',thus, tile
¢)nlvmajc)r addili_ns w¢mld be le[_chate recycle and altered irlternal design, S_)x'ne
size reducti_II _)t"refuse and remewal c)t'selected v_c_nbimlegrad_d)lesw_mld als_
be I'_en':t'icial,Active gas c_fllectioll v_ust he coucurrent with filling, (]rcmx]c_b,valer
am.lgas x]u)nitc_rir_gsystemsmust beextensivetc)I.CSSUI'ecC)llt_.lilllllelll, l'relimiuary
lal'u_rat()rytesting ()f tel'cise ;.lll(_l s()ils is rec()mlm.'rldudtc)assistwith site design
and _)l)timc_mI}lacen_u_ll()t' maleri_)s l'_)rgasgcnerati()n [tn_drote)very,

"l'lle benefits eft'biofilling im.,ludeOl_tinlltrnI]_ethanegelleratic)n aild recewery,_ls
well Its faster stabilizations eft' degrad:tl)le ¢_rganies.The latter ix especi_.llly
imp¢_rtantal sites pressuredhv surr_mrlclillgurbarl and suhllrh_tll develc_l]l]leNtt¢_
prcm_()teland uses tm)re desir_.thlethar__( h)l_g-ter'mretu,se rel)(_sil()ry, Will)
cLir'relll['ills, zlm_ei'_fl_icdecem'_pcxsili_mm:0' exlelid ewur _.1half Cellltlry (_I'ill()re,
as evidellcud by ru)nduc_nlpc)sed¢_rganicsill fills2()-3()ycar_fld, lt is i_crhaps
w()llh rel)e_ttillg thai lignin, which is recalcitrant to [tnaerc)bic digesti_)ll, will
rernaii] in lamlfill storage intc)gecflc)gictime, 'l'he geologic rec_)n.lsuggeststhat
t'ultir'c c_m,,eIsi¢_lc_t"lignin tc_Ic_ssilfuel precursc_rsis possible ewervery lc)riglime
I'r_(lllCS (l;_()gller, 10(}(Ib),
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(I()N('I,IINI()NS

'l'hu I_r(_(hluli_N (_1'IllulhllllL' l'r(_wltIiitIIc'l'_l_ic' (Ic'_:l_flll_l_nilil_tl(_1'rul'unu iii lIiildl'illn
is ii u()Nzl)lux I)r()uuns thill hiu_ IwuN ltzr_uly zlzl('()iltr()ll_,(I iii uxintiHI.,, Ititl(lt'illn,
Nuvc'rthulun_, _.,(_tllillurclltl IIIOIIIIIIIL, I'¢L'IIVL'I'y hlln l'_uuJl Iiuhiuved ill ii nlilIill
puruc'NlliBu _I LI,S, lllwl(ll'ills (iivur I(1()silus), 'l'his illlc'INiilJvu uilurl_,y .',,_Itli'Uul,s ii

.SllJlll/ulll t,ll_Jll¢_._lil1_lilUllSl.ll'U_l.lro Jllllilulilulilctl LllldUl 11¢wlu_luri_l l'u_,tlllllJlill,',,

clc'c'_lllGl_l,_ili_lll I_rllc'uss wltllili lhc' Iil_hlly uilt_illc,urc'tl I_llltll'ill s),slulli, S_llllc,
lllll_lic,U ru,_Ulll'c,hlillcl tluvulillllllUlll will hu liUU.dutJIii lichiuvu llilil Ulllillllj wilhiii
ClilrUlill)' I_urlllillutl Iillicll'ill lli'llc'iic't'._,

Iii lithlilillll iii C'liUi'b'), builul'il,_, ihu lililizlllillil iii' lliliUl'ill Illt!lhliilc' lli'llvitlu,_
iilllllli'l_ilil UlivirlllllllUlli_il _,_d _ilt'uI.v bui_ul'ils, iilultltlillb':

1 ('llllllllC, _ll' siib._llrl'liuu ilit!lhllllu, which illll), l]lrlli UXlllll_ivc, lllt, lhliliU/llir
IlliXlllru,_ il_ ,_il I_',ls,Iii thu t,,l_llllid ,_iirl'licu, liiltl iii llvc, rl),ill_ ._lillcluiu,_,

.7 Miiliiliizlilillll iii' illulllllilu Ullli,_._i(lllS iii ihu lillllll,_llhuiu, l,iili(ll'illk l.ir¢ fill
iliilll_rlliill C_llilriJ_Lllllr I_l i_bSUlVc_dlli,_ll_iic ilic'rt, li,_u,_iii lllili_l._llJiuliC' Ilic'llltillU
(llilll, Uliiur _illtl ('[tllZc'il, llhg7', llilt{llUr, IllJlib), ii lJl'U.ullhIlil._t.'_ii._ iillllliclilc, tl
iii b,liiblil Wlil'lliiil_ llriijuc'li(lil._,

'l'l_ _1Ilirl_tuuXlulil, c'tirrulll ru7llJlllillll,_ lUqliirllil_ Jllc'l'i.,llkc'(IIlllltltill _ll._ c'lllllrlll ilru
I)r_ll]llllilll ,' li iUllUwutl ililuru,_l iii I_ilitll'ill 7ll._ ruc'llvur), _1,_li ll_llulililll ,_(llil'c'u iii'
it,Vt!llllU Iii llliiit,_ll¢ illc'rt'_isutl t.,likl,_I'l)l" unvirlliil]]c, llllil c'_llllrill, _1_it'l,_iii ll_ilUllll
l_i_ llriuus _ilitl t'ill;.lllc'i;.iJillc'uillivt's I'lli' iluvc,llllllllUill lit' ruill.,wlil)lu Ullur_.v lt.,,_(lillt'l.!._
c'tlll ;_ll._llslillltilltl¢ iilt'rull._c,tl vtlllllllC, lt.'iltl cluvuhll)lllUili _ll Iiiiltll'ill iil¢ihllll¢,

li_ lillili.v ll_iil._ iii Iliu {/,,g,, Ilin(lliilillt4 will c(inliliilU Iii bu ruliutl lljlllll illlil Ihu IlUXl
c,uliltllV li,_ lilt, Ic,_i._iUXl>Uil._ivuwliklt, di._l_(_._ililJlt, rlililivu, 'l'(i ii Jlir_t; l.'xlc'lil,

rt, lll,_Uc_dluc'lillii lilltl I_iii(ll'ill/lisl_lls_ll lii'u Ili;.ill;.i_utl c'lll_llUl_ilivul ), bulWUt'll llublic -
liiltl llliVlilu-._uc'll_i iilluru,_lk, 'l'liu_, bultt_r c'(lllli'lll iii" lilU cJuc'(lllill(i._ili(lli i)l'(ict_._,
whic'tl i!, iJc',_irill)lc' t'llr bllltl C_lliilllUi'cilll lllltl ¢livirillllliC'llilll ;liill_, _iillllltl be'.lhu

_lil_jc'c'l _I _ll)llliucl rc._ulirch lilitl _luvl_,llljllilt!lll Slil_i)(_iic:d by cllllj)Ul'lllivu
llliblit'/llrivillc, vulilll ru.c,,

\Vlllk ,c;lll_llllrlc,tl bv lliu I J,_, I)t!lll.irliiiuill (ii l!liurtJy, l\F,._islliill Hucrc!l;.il.$, t(ir
('llii._c, rvlili_lll lilicl I,_c'lluw_ll_lu I(llUi'B.v, tlli_lui' ('(lllli';.ic'l \V-3 l-lli_)-l".ilt{..7_,
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I(I,:I"I':I,{EN( !i,;N

l]urlttz, Iri,A,, P,,K, II{i111,_tnd I),M, ,Schucfvr, lU_lu,MtL,,,',,-l}ultLnct,A11{tly_i_()I
A1111cr()hlctlllyl)cc(_Illl)<_,,,cdl,_clu._c,,I. l!m,,ir(innlcnlILl lillglnt, u1'lilg l)ivl_itln,
AS('I!, 115:I()HH,

l][trlItz, M,A,, P,,K, l lttllt, uralI),M, Sch_lul'ct', lU_U, l]ttcturittl l'(q)ultttl(_ll
l)cvcl()l)fllcr_l ttml ('hu1111cttl(.'lmn'twtcn'l._tlc_()I' l_cl'u,,,,t_l)cu(Ulq)()_lll()n in tt
,Slinulutctl ,SttnilttLvl,ttmlflll, /\l)l)llctl tlntl l!m,'in)nnlclltul Mlcr()hh)l()gy, 55:55,

l{inb,ctlwr, l l,Ci,, und I+,,I,('rut/ell, lUI',lT,'l'llc l"n)ducti()tl ()I' Mutlmllc l+n)mS()lltl
WIt,,,,tt.','.+,J, Cic(q>ll)','qt'£_ll,tv.'.,t'£1n.'h(I)2), t),2:2INI,

lil<_llt.'r, ,I,, luul)+t, C'<mtr<_llt,d ,",;ludy<_I'l.,ttntlfill 13halc_n_d£11h>_l,(utc.,.+tJ.,.+i_>+g
Mtltlil'iutl I'IMI'/\_+'.,tLv,s,\Vtt.,.+tuMttntt_UlllUllttlntl Rc_ultt'ulh _:,"+,2tJ,

l_It>gnur, J,, lUUt)h, ,,\tmt,n_l_iu l+urittl (>I' l<t<.,l'u+,,ciii l,tlntll'ill._: InurutB+d
,'\tm_+'.,l+huriu PvluthttllU niltl llill)licttti(_li.'.+I'(ii lllt'rult,,.,utl ('ttt'h(IIl ,St<_r£1Bc,
lh_,.'cudiN+,+,.+tri IIltcrilttlit_nttl (Ict_,,,lfllUre/l]it>_l>hUrel'rt_grl.tillWurksh_l> t_n'l'rttcc
(]ti_l':xcllttngUinii(iltdmll'ur,,,l_eCtivu,l"cbrtlttrylUU(),,+"JJgttllllt,,S'+,vctJcll,illi+ccr
rcviuw,

IIn)wll, (_,, S, l"ulltdl, _tllclC', 'l'h_ulq_,scH1,Itl,_l_,('on,_u,_cfl'SItIIOttlld 'l'cl'l'ilc_rltll

A),clwy, ()ITicc _fl' ,S_ditl x,Vtt.'.,t+,:ttnd l+tllcrg+,:rlcy l,tcSlH_nsu, l,tup(>t't Nu,
I+I)/\/531)-,";W-HI)-II3t),Wu.,.,hillgtt)n,I+)(',

i_ui,,'id,M.J,, It)H(),I.al)t)rut()ry ,";in)ul+,tli()nt)f i.'t_(.,I(;+.t.,,I:'rt)dt_cti()nl':nhttl)c(.,munl
f)+())l)Mt)l)i(+:il)+llg()litl \V+l+,.,lvI.a)ldfill.,,, I)ylmtc(.'l_I,t ,+__:I) ('()ml)ttny, ('+.tnll)t'itlgu,
M A,

C'umIfl',.'II,I.),V,.I,,uv_tlI_,¢',C'n_It,lUtJI),I.+tndfillCitt_lir_httncumci_t--

13r<_#I_<+I'<_ti#hI'<.,_,t('ellI_r<_#ra_vlmt.,,I_r_,.'t,ccJi++g+,.+I.azltlfill(;a._,:I!_ci'#,.,yttilcl
l':iwirt_nn_cnt 'Ul), ct_nlcrcncc .,.,l_t_n.,,tucdlb' lhc tJ,K, l)ulmrtil_unt,,, t_f l.,:ncrgyut+tl
ICm,,in_I1nlc_it,()ct_lwr IUU(Ll'huartwtli<_ulli, l+_i_l+t+t<.l,l+r<)cc<._<lit+g.,., i_n l)rc,,+sz_l
l lurwcll l.abi_rttli_ry,()xll(_rtlslliru,

lilul+crt_n,.I,R,,lUgI_,'l'hcl';i_fl_gic'aland('l_cI11i,:.'+.tlC'hltrttcturizttti_>r__ffI.;.tndl'ill,_,

l"rc,.,ccding.__Il.:_luq,yIr<_ml.+t_Idlill(;_t.+.,,t'_+allurcm.'csl>_>n.,.,_>rudhyLI,,'..;,ttntlli,K,
l)clmrtllwilt.,, <_IliolcrK',',( :>ct_h_urIt_Hih,Sidihull, W_.'.,IMitllail(.l.,.,,tj,K,, imhli,,,hutl
ILVl l;.trwt.'lll,ul'_at_ry, ()xl,,r<:Isllirt',

IiM('(JN A.',,s(>ci+.ttus.lUgl, ,Sttttc ()I' the ,,\rr ,_I'Mulllttnu (;tt._ l!llllltncClllunt it+

l.+_i_t_Ifill.,.,,,,\rgt_llnc Natitm++tll.ttl_t_rttt_iryl<tul>_i'tANI./('N,',;V-23, Arg_>i_i+u,II,,
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l ltLlvmlnkl,',+, (',I",, A,I.', l,ti_l_erl,,,+un,tiiltl ,I,(), l,_._uklv, lull?,, l,utltll'lll
Mellullm_,ellesl,_', l,llerttture l+,evlew tlll_.l ('l'lllqlle, l'Jelmrlnlenl t>l' ('Ivll
l(1_illee1'in_ 'l'ucllnlcI11l,t<.,l>t>1'lN_),271, StUl11't_rdllillvvr,,.+ll.y,_li1111'(_rtl,['A,

,lellklt1,,,,l,t,l,,, tLntl J,A, l"ellus, lU_5, 'l'llt., tJs_+,i_l' li1.Vll1't_Aiiiit.,rc_l+It.'l,lilldl'lll
,"+llnll'_lesl'c>r l!,_IlillnllI1_ l,tlndl'lll (.In,_(leneriiIl<_11l,tiltes, l'rt_cet.,<.llt1_sl,'Irsl
S.VnllJ_,_lunlt_tl l,Iltuecllnt_h)_,icltlAdvttnce,s ill l'rt_cesslng Munlcllml W_tstus l'tlr'
l,'uels Ittltl ('henllunl,,.+,,,\u+._ustlUS,-l,PvllnllUttl>t_ll,,,+,P',,,IN,,,\, AilttU1_)l_tml(_+,.+,l+(llt()1',
A1+++tt>tlt++Nittlt_lull l.ttbt)l'UttU+yl,tel_t>rtANI,/('N,",IV-'I'M-I+,_7,,,\t+t_iN+, II,+ ttl,,.,_
Iml+ll._11+dh)' A+itdunllc Press,NY,

,le,,vcll,W,,I,,S, l)ell'( )rt(_, I<,,I,l+'_ril'<_l+l,S,,I,l"tLSt,I!,,I, (It_tllIl+,, I),/\, ,l_t_.'kst_l,£tnd
l,t,M, l<tthrlck, fuN2,/\_,rlculturttl tt_t.lI lll, h Str<..'n+_lhWtu.+te,,,+,Anttert_hit.'l)iBestlt_rh
IuMI, l'rt+cevdinBs,S+.'t.,t>tl_.lInternttlh_rmlS.',,Ii_l_slunl()tl/\_ittert_ldc l)lj),e,_lh)rhlleld
Sel_teillher It)MI, 'l'rttvennlntl+,.,,We.st (icrnlttny, Imhllsllvd h.vl!lscvl+,.,rl+,l_l_lletllcttl
l_l'e_, ,'\111,_tcrtlttltl,

l'uce.v,,I,( i,, lUU(),l.undl'ill (.tits N,l(_<.h.,llitl_,Prt_ceedii1),,_l,ttnt.ll'lll ( Itr,'.,:l+llei+),ytliltl
l{ilvil'()lllllCltt ,t}(},C(ll11'el'ellCesl+(_llS(}l'¢tlI')y tj,K, l.)UlHtrtlllellt,_t+l' lillcr_,,y tllld
l,'.ilvirt_ilnlcilt, ()cl_h+,.'rlUU(), l'It_tlrnernt>utl'ul!ll_Ittnt.l, l_rt_._eedlil_sit_ press til
l lttrwell l.ttht_rttlt>rx,()xl't_rd.,,,lllrc,

l'tu.'uX,,l,(i,, +.tndA,M, l)i_.,t/., It}_, Citt.'.+l'r_._ductlt_nl!t_llttncenletlt 'l'ecl+nl<.lUe.,.+,
l'rt_cectlit_B,',+l!ller_v l'rt)n_l._.tt+tll'ill(itr,s, c(+III'I..'rL'IICI+'.Sl_i>n.st_redl+yl J,S. IIlld tJ,K,
l+)_.,imrtnl_'_Iln¢_I'litlerBv, ()ctl)l',_:r ItJ/"I++,,St_lihull,\V<,.'nIMitllul;tls, t J,lg.,,l)tlhlished
ILvl lurw+ll l.uh(_rttt(_r.v,()xl_rd.,,,hire,

l_,icl_ut'tls, K, M,, ttr+d I+, P,,,I,,,\itchlstm, l(}tJ(}, l,tt_idl'ill (ius: 15nur_x und
l+rn,,ir_>nmctttttl 'l'llct11¢s, l'I'_)ceedi_t,u,sl,uIldI'ill (ius: l+i_cr.u,.yttnd l+ItVil'()nlllellt 'tj(),

ct_ll'cI'el+ce.H_t_nst_r_'tlhy tj,l,;,, l)el'utrli1lcnts t_l'l!nel'_,.Vttl+tll!rlvirt_nll_ent,()<.'l(_hur
lUUlL I+_mt'Ii+.,_tmth,lin_,Ittiltl, l_I_++edin_s in press ttr l l+trv,,ull l,ttht>rttt(_r.v,
()xl'_rd,_hirc,

I,t_v_,rs,I",A,,und (i,,I,I,'_trguIlur,lUT,_,IIII'iIlrttlit_rl_t_itlI,umII'illIIulmvi_>r,,I,
l!ilvir_iltr_untttl l,'.t+_,it+t.,crii_y,l)ivisit>n ,,\5('I,i (Iii!S), u',+_7I,

_iX, \V,, ttlld 1,, l)ulItturu, IUU(),l)ry Anttet'(_l+ic('Uml_<_._tin_ .- the I)RAN('()
lJr_cc+,ss,F'r_ct_'et+liny,s l,_iltll'ill (i_t.',,: l!I_er_,y+.tnd l!m,,ir(_t_rtlurtt'u(), c()r_l'uruncu
Sl>t)nsi_i+edby tJ,K, l)el+mrtr_it.,r+ts_)I'l!nur_+.yantl l!rr+,,irt)nlt_e.t+t,()ctt>l+cr I(}_}(),
l.+(_t_i'_lunl(mtl+,l£r+_+_,,IttIl¢l,l)r_cccdints in l+rvsnttr I Ittrwell l._th(_rttti>rx,( )xl'<>u'<+Iml_ire,

Wuiuik, W,.l,, Itj_(), l)r), ,,\lltlCli>bicl"crn+_uIltatit)H,Ph,l), l)i,',,surttttit)I+,l)clmrtmunt
t_l'Atrict_Itural l+ny,inccrin_,,,('t)rt_t.'ll tlnivur._itv, Itltttctt, NY,
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Sui11111ttt.y()r ctitllttlfttiw bit>gtr,,.,i)r()thicllt_rl ttf'fur 2()() thtyst'(>l_Ir()lledtttlucr(_t_Ic

Irlt'Ulmtl()tl ttf 35°(. ', Motif1.,,;()t' trli_ilt'ute t)r qutttirupIIt'tLtc I'Jltwllctlllc_tl tllctilurlc

i)(>t_.'.tltlitltt_tly,_ (_I'Ittrltli'lil _ttrYq}Jc,,,,rt't)tll three situ,_, Wtttt!r fttltl tlqltt'.c)u_tiutt'lt;tll

rlletlitl tttldcd t('_c.tluttilzc v,,utt,r c(_r_tcilt_tt tq)t)ruxltllutcly 2()()r_et'cetlt (I}ltse.tl t)il

l)t'l+t't.'llldry wt, lgl_t) l'()l't'tllltl_til'i._(+llwith lllltilllClIdt+d t+(_tltt'(+lm,Soc llt)gllt+l', lllt)()tt,

I'()I+tletttllt,(l dl,_¢tl.'.;_l_lll<>fl+lell1_>ds£I11tir'e+'.;llJl.',;,

MOllll

'I'_i_II (ltlS P,,'lellUl_tale ........l_¢ll|C_,........

.....(tltb._+...... (+m'!+_+@.Y._!Gl,';.J+._'I:..,+l_J Bi11__...(Zttll+r_t__l

('()tltl't)l_ 2,73 3,31 x I(l" 1(_

Wtttc.r/\titled +,77 7, I(, x I(l" 2,1(_ lb

Atluc()tts NutrieNt
MetlI£_ Added /'t52 t), I(_X I(I+',+ 2,77 12

i,t+.tr+gcsI'()r I,ttttcs (11+1_ dry Kg-I yr-l): c()lltr<_ls 1,3x 1()3 t()I,Tx II).I

wtttcr 1,2 × I()2 til 2,() × 1()+1

lltltI'iCllt 3,5 x I()+_t(> l,SX l() .t



TABLE 2

Metllane Potential from l Kg refuse, Madison, Wisconsin. Data from Barlaz,
Ham_ and Schaefer, I'o8t_.

Methane Potential L/dry Kg @
% Dry_Weight NTP Via Anaerobic Digestion

% Volatile Solids 78.¢-,1)

Including:

Cell tJh)se 5 [,20 1(}1.0'
Hernicelluh)se 11311) 44.4
Protein .L20, 21.7

Lignin 15.20
SolubleSugars 0.35 1.3

258.4, with > 90%
from Cellulose &
He mice IIulose

TABLE 3

Effect, (){-'_.-C,,_ ose and Hemicellulose Removal on Refuse Methane Potential.
Basis: Madison, Wisconsin refuse. See Table 2.

% Cellulose & Decrease in % Decline in Total
Hemicellulose lost Methane Potential Methane Potential

to Landfill Disposal (L/dry Kg (& NTP) Unit Mass Refuse

I0 23.5 _)
20 47. l 18
25 58._ 23
50 117.7 4O
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ENERGY POTENTIAL FOR
WASTE-TO-ENERGY FACILITIES

Roger Yott, Manager
Power Sales Contracts
American Ref.-Fuel Company

This paper will focus on the 1991.) to 2000 electric energy potential for
waste-to-energy (WTE) facilities, lt briefly examines identified WTE projects,
market drivers and constraints for future WTE projects, and provides a forecast
of future electric energy potential from WTE projects through the year 2000.

BACKGROUND

United States Power Nee0_ 1990.2000

Between the years tt_¢_0and 2000, its much as 110,000 megawatts (MW) of new
generating capacity could be added in the United States (assuming 2.4 percent
annual load growth). Of this, appro×imately 50 percent could be from traditional
utility sources and the remaining 50 percent frorn non-utility generation. About
25,000 MW of non-utility generation will consist of cogeneration and small power
production facilities (including waste-to-energy plants), and the balance will be
made up of independent power production facilities.

Only about five to ten percent of the country's rnunicipal solid wastes (MSW) is
currently burned in WTE facilities with a net generation capacity of some 700
MW. At the current MS\V generation rate of about 180 million tons per year,
MSW projects could the¢_retically generate some 85 billion KWH or about 11,500
MW. That amt)ant equals the output of about 20 large coal plants. The
Environmental Protecti¢)n Agency (EPA) has _mnounced a goal of reducing the
nati¢_n's waste stream bv about 25 percent over the next several years through
recycling and source reducti¢m. However, this will still leave a substantial
pt_tential fuel source f_r v,a.,,te-t_-energy generation.
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Waste History

The tlispclsal of mtnnicipal waste dates hack tel 5(1() B.('. when the first dump
opened in Athens. In 1885, the first incineratclrwas cclnstructcd in New York
followed 13 years later by the first rubbish sorting plant. In 1¢_78,passage ¢1t'the
Public Utility Regulatclry Pcdicy ,Act (I:'tIRPA) created a market for electric
energy tron] cilgeneration and small power I_rodtlction !ac[lilies inclutling WTIi
facilities. [)tiring the '7(is and early '80s, i`iliscellane(lus ei`ivirili`ill`ieni;.tl acts were
passed wtfich regulated, ;.lillllllg other things, landfills and air _.llld sillid waste
ernissions fr(lill WTE facilities. This ye;.lr wc have witnessed lhc devclcllln`iclli iii'
significant curbside re_.)'cling, Finally, iii the Next [cii Iii _1) yea.irs, we c(luld
witness the decline of significant landfill capacity in the tJ,S, raising the question,
"What d¢l we tlcl with c)ur waste nciw?"

Major Waste l)isposal Options

The U.S. ctlrrei`itlv generates ;.ill(itit 4()(),()(11)tl.lils per day ('I'Pt)) (if waste:
rl`iunicil)al, industri;.il iiild t'liomass, Majclr waste disposal Ol:_tions currently
available tc/address safe ctisl)osal tit' these w;.lstes tr[cit[de landfilling, i.'llmt)tlsting,
recycling, source reduction and WTI:,] facilities, lt is the latter disl)iisal opt[tru
which is the focus lit" this paper.

Integrated Waste Management Systems

[;'igurc 1 (this figure and ;.iii (ithers apt)ear at end clf paper) illus;,ates the c(mcept'
(if an integrated wasie m;.inagen`ient system. Waste is collected and I)r()ught t()
the WT[_". facility. Either at the facility _r zis part cit"the c{)llecticln l:)r¢lcess,
selected materials can I)e separated frcirn the waste stream and recycled.
Typically, recvcled materials include glass, plastics, ferrous metals, rlewsprint,
corru)ga.ted l)apert')¢)ard ariel altirniNtirrl. These recycled tllaterials reduce I')oth the
ai-rlclurlt llf eilergy thai must I:)e ccmsurned to t)rclduce new products and the
arrloui`it of waste that must I)e currently disp{ised of. The WTE facility t)urns the
remaining waste using the energy released tc_raise steam, The steam can either
t)e sclld tlirectly to an industrial cust¢lmer, used to turn ai`i electric generator for
power generaticln, _lr I)_lth.

(_)i`ian ec(inomic basis, the int,'grated waste disp(isal svstem c(insists (if revei`iues
derived l'rc)nl the til)ping fcc, recycling sales, ;.lrid l)liwcr/steam sales. Balanced
against these revei`itle streanls ;.ire the c_lsts tc_finance, ollerale ;.li`iii maintain the
\_rl'lT: facility as well as tel clist)_lse_f the ash thai is credied.
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! I)ENTI F! El) WTE I'ROJ ECTS

i_cat ion

The IC)_8- 1¢;8_l_,escmree Recovery Yearbook h.leutifics W'I'[.;. facilities acr<)sstil,,:

[lnitud St_ltus, lt classifies lhese facilities as existillg (;.iS of lt;N8-1uN_,_) in
advanced l_lanning(detaileddesign antl/c,re(_JlStrueti(_nix urlderwtty)and

conceplual(preliminarydesignhas begun). The l<_pstatesI'_rtheseidclltiI'ied

WTI{ facilitiesare shc_v,,niN Figure2. A preI_<_Ndcrauccc,fthe facilitiesare

I<waledinlhc m_rthcasIwhere thereisthe higIle.sIpopultltit_tldensityand the

m<_st,,ignificantshortageof landfillcapacity.Addi,i:_,n,dly_I',V'M!,'facilitic'.,,have
been sitedinotherI_olmlath_ncentersinelu_.iin,:,(.'_.,li':i,:'Ir,lii.i/l:Jorida,Michiganand
\Viscon.,,in. i'' I " ' ' '' I"

Energy Outpuls

When the energy _mtputs (electricityand steam) l'nmlWTF. facilitiesare
examined, ii is apparernt thal the mix eft'energy Cmtl_UtSix el'ranging as sho,,vrt in
Figure 3, l:t_r exarnt'_le, existing \VT!! facilities prirnarilysell steam while WTI ]
facilities in advanced and conceptual i_htrming primarily sell electricity, This
phertotr,:ru_rlnmv reflectthe factthatelectricenergycapacityisalsobecotning

c()nstrained in the United St_.ttes,creating attractive markets for the sale of
ulectricit.v t'r<wn \VI'I- pr<_jcets,

Electric Capacity

As ;.| gerlera] rtJlu, each t(>n ()I"rc[use bt.lrned i11tt \V'I'E facility is capable of
gerlcrating 475 tc> 5(10 KWI I ufeluctric power. ,,ks ider_til'ied irl the 1988-1989
l'P,escmrce I<',eccwerv Yearbc)ok, there ute s{>tne 11(),axisting W'I'[- facilities
eurrer_tlv c(_utributir_g ;tlx)ut 5()() MW lwr tc) the ccmr_try's electric .'+Ul>ply. 'l'he
mean pr()ject net c)utl)ut is apprc)xiruatelv 1_) MW. 'l'his reflects the fact that
there is a v,'ide divur,,,itv il_ I+ruject size. Small mc)dular conlbustiur_ facilities have

limited genet'atit>_ capacity while large corrthustiun facilities can generate t_l.1to
_(_ MW (the limit t'<_rtheir ;.tlfilily tc>et_j_n., the benefits (>f I-'URPA, i,e,, the
market li_r selling their electric uutput to electric utilities). Advanced and
ct_nceptually planr_ed f;.tcilities will be larger, cc+ntrihuting in total about an
additi_mal 3,2()() MW thttmgh the year IC;<-;5,
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Ft.ITURE WI'IC,I'ROJECTS

Market Drivers

The mttj¢)r market drivers for new WTE facilities include I_ptll,'tti¢)n density,
landfill Sl>aCe,electric/,_tcam s_tlcs (_pl_rttnnities, tipping t'ccs ttNd the Ix_litical
climate.

i Pt)pttlati¢)n centers create the flat,stpressi_lg need fc_r_,.,tste dislx)sttl soltitiotls
by concentrating significant amc_tlilts of waste withirl a relatively small
get,graphiC area, States with rnztjt)rpoptJlatiota centers (over 1,000,000) slaould

be good candidates for the siting of WTE facilities, Additi(mally, popuhttiorl
density can often lctttl to landfill capacity constraints which create the Itced
for other waste disposal optic_ns.

This shc)rtagc is being accelerztted by current envirorlrneIltal regulations which
are forcing existing landfills to close and significantly encumbering the ,'tbility
of future landfills to be sited, Over the next 10 to 20 years, tt significant
portio_l of _tll existing landfills in the U,S, could pc>tentially be closed,
Recycling and WTE facilities provide tw¢>corrlplenmcntary alternatives to
easing the pressure on exi._;tinglandfill rtq)acity because, in the _me case,
recycled material is kept out of the wa:.,testream (at least for the present
time) and WTE facilities can reduce tlJe waste volume by about 90 percent,
Tc) the extent these two dislx_Sal techniques are emt,loycd, existing landfill
capacity can be extended as shown in Figure 4,

• PURPA, which created the market for electric sales from WTE and other

fttcilities, also drives the WTE market. In general, a WTE facility has three
opticms with respect to marketing electric energy produced, First, electric
energy generated can, in some states, be sold to an adjacent industrial
customer. Sccimu, i_1tllany sttttes WTE facilities can rlegotiate under I:_{JRI:_A
directly with electric utilities R_rthe sale of power t'rorn their project to the
utility. Fii_ally, ruany utilities isstie c(mqgctitive requests for proposals to rneel
their capacity ilcctls. In general ali types (_l"technologies are able torespond
to these reqtlt.'sts. To date, sc>me2,000 MW fron_ WTE projects have been
pr_p(_sed tr> utilities ;.tcr(>ssthe ce>entry arid s_mae 500 megawatts of these
projects have hcen selected t'(_rcc)tatract negotiati_>n. More IX_wer,,viii be
requiYcd by U.S. t_tilities t(_ meet l¢)ad gr(_wth and rel.,lace retired attd
inet'ficic_at tnnits.

Several states st_ch as l-l_ritla, lllin(>is,New Jersey and Michigan (_t'ferspecial
Ix_wer sales contract incentives tc_W'I'E facilities. For example, l::lorida will
make a,,,ailahle zt sta_tlard (fftcr c(_Ntract for WTE facilities up it> 75 MW,
elimi_aattilagthe Need t'_r the W'I'I_ facility to resp(>nd to zt utility RFI :_. In



Illinois, WFE I'acilitiescan (in the near tern1)obtain the snxnc rate that the
utility charges the municipal customer for its power, In Michigan, speciill
provisi_mshave hecn set up m purchaseup to 120 MW ot'power from WI'I/
t'adltties,

In general, lhc utilily buy-lmck rates fnr prover generated hy projects and
,purchased under I:'UI_,PAdel)ends on the type ¢H'gencrating facility the utility
is avoiding riced for, lhc type ()1fuel htlrned, and lhc pr().jcclcd in-service
date, Various market projccti_ms have identified prumis,iug slates for future
development of noiFulilily gcllcralion, l:igurc 5 shows lhc 10slales lhal lhc
Utility I)nta Institute has identified for the period 1_.)8c.)-1_)9(),

Steam sales Opl)ortunitics t<>local industries customers can also provide the
impetus for siting a W'I'I!,:facility; however, unlike electricity, there is no ready
market available,

• 'l'ipl)irlg fees are generally a function of landfill capacity, The more capacity
available, the lower the tip fee, Generally, tip fees are highest in the
Northeast, However, tipping fees can dilTer significantly between
mctropolitarl areas, l..()oking at the ten largest rnctropolitarl areas, New York
City has the highest tip fees ($12()-l(_()/ton) while Dallas, Texas tms some of
the lowest ($5-1()/ton),

• The local political climate can enc{mrage the development of either local or
regional WTE facilities as part of an integrated waste disposal system, In
general, a positive climate is created when the various disposal options have
been carefully balarlced and a WTF! facility is one ot' the integrated
cornp(Jncrlts al(_ng with waste reduction, recycling and ]andfJlling.

Market Constraints

The major market constraints are political clirnate, environmental reguh.ttiorl and
the relationship between tip fees and electric revenues,

• The political climate can also p_se a corlstraint where a WTE facility is not
an acceptable waste disposal optiort for a community; local residents simply
sity "mH in my hack yard" to the siting and dcvelol)inerlt of zt WTE facility; or,
lipping fees are regulated,
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i l_nviroxlmentul regulntlons c_mcerning held gns, rx'rice metnls, orgnnics,
Imrticulntcs, waste toxlcily nnd ush Inndt'ilh_ cml require tile inclusion of
st_He-of-the-nrt environmentnl control equilmlent and mitignLion netivities,
1 lm,vever, ii is the w)cnl concerns (renl und perceived) of the locnl population

thnt cnn block progress on WTI{ fncilltics,

i Projects which do not rely on t_.txincentives _.tnd special t'ill_.tncing for their
economic vluhilily must luok t() tipping fees ttnd electric energy/stenm energy
revenues for their economic vi_.d_llity, As shown iii lqgure ft, tipping fees _tnd
energy price nrc related, 'I'o the extent tlu.tt n WTI-_ fncility eml ohtnin high
tipl)ing fees, the energy price needed to runke lt econornienlly vinhle Is
reduced, l iowever, totlle extent thntthere is w)httility in tile energy price,
tilt economic vinhility of the project cnn he severely tested,

Market len|'ecast 1990.20(R)

The nggregnle c_tpncity of existing, adwmeed plunning and conceplu_dly designed
f_tcililies is npl_roxinmtely 3,500 MW, Using n target ot' 30 percent inci:lerntion
ot' the U,S, waste strenm in the yenr 20()0, there ,,viii he _.tneed to develop un
ndditioru_tl 100 tc) 150 projects which will be capable of providing mlc)ther 2,()()0
to 2,5()() MW of c_qmcity,

The mnj_r question is where these projects will I'm located, As demonstrntcd in
the above nn;tlysis, these projects will generally be located where:

in The prc)ject is nenr n h.trge, metropolit,'ln nrea where ii will be n regional
facility serving a nuxnber of snmiler metropolitnn nrens,

,,, l.andfills in the general ni'en have limited renmininLa capncity (with ilo
[)rosl)ecl of eilhcr future cnpacity develolmlelll or inlerst_.ttc disl_Os;.tl)resulting
in relalively high tipl)ing fees,

i 'l'he t.)_)litica.tlclimnte is positive, i)r nl least neutral, hnving recognized W'I'_
facilities as u component {)I' w_tsle disposal mnnagemenl,

i Adequate ash hmdfilling is nvailnble within a renson_d_le distnnce,

i 'l'he electric utility serving the facility site (or one nenrhy) Ims near-term need
for cnpucity thal results in rehttively high nw)ided costs for electric pc)wer
ptlrchnses ur_der I'tJI_,PA,

As nn industry, then, there is n bright future t'c_r W'i'F_ facilities ii' they are
deveh_ped where they are needed ns tt key part of n local or regit_nnl integr;.tted
s_>lid \vltste tlisl)c_sn[ pr_grnrn,
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IV. NEW TECHNOLOGIES IN SOLID
WASTE MANAGEMENT



NEW DEVELOPMENTS IN

SORTING TECHNIQUES

, q .

William F. Niehotzs, Consultant
Council for Solid Waste Solutions

INTRODUCTION

The United States produces more than 500,00 tons of trash daily. This tonnage
Ims been increasing steadily cwer the last decade. Nearly one-third of the 6,500
landfills in the country will close withira five years. As lt result, the cost of landfill
disposal in some parts of the country has doubled, and in some instances, tripled.
At the same time thai communities are having difficulty approving new solid
waste sites, cost of disposal on a nation-wide basis varies greatly.

The dilemma faced by the plastics industry and recyclers is how tc)operate in this
econc_mic setting. High disposal costs for solid waste may impact the recycling
market. Some states think of legislating recycling fees to finance state-wide

,, programs.

Farsighted entrepreneurs in the plastics industry see the need and are taking
steps to develop recycling technology and collection systems, Consumers, assisted
by non-profit groups, have voluntarily begun recycling programs. The Council for
Solid Waste Solutions supports these efforts with a well developed research
effort, Research is ongoing in the areas of collection, sorting and separation,
reclamation and end-use markets.

THINK A BIT ABOUT CHANGE

Any{mc reading this born before 1c_45as I was? Consider the changes we have
witnessed. We were born before television, before penicillin, before frozen food,
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plastic contact lenses, and tile pill. We were born before radar, credit cards, split
atoms, and balllmint pens--before panty hose, dishwashers, electric bl,'lnkets, and
before man walked ¢)n the ninon.

We got mlirried first, and tlaen lived together, How quailat can you be? In our
time, closets were for clothes, not fr()m conling 'out, In our day, cigarette
sn_:)king wits fashionable; grass was mowed; coke was a cold drink; and pot was
something you cooked in,

'l'larough till these changes, the way solid waste has been handled has remained
much the striae--dump ii in the ground,

I,ANI)FIIA,

'lhc technology for creating and naaintaining the old dump has changed, lt in
nc)wcalled a sanitary hindfill; but the method of disposal inbasically the _ame ns
it has been for centuries, lt is time for a change,

1 may be biased, but in many Cl][llllges for the better, American industry lansbeen
lit the helm, providing the resources and the expertise, lt is time once again for
industry to take the lead, to direct our nation toward St)lutions to our solid waste
mnnagen_elat erurlch. Government ¢fffieialshave found a good way to spearhead
change, and we have gotten the message: change or get banned,

PLASTICS UNI)ER FIRE

Initial legislaticm has focused on packing materials, Therefore, packaging
recycling needs tohe treated first, lt is the Council's current fl_cus',but the need
t() recycle durahle go()ds is not far behind. The relati()nship between the need
tc)recycle packaging and the need t() recycle thtrables is similar to a patient with
a broken arm and a heart attack. The heart altack needs t()be treated first,

Plastic packilging bans are tile heart attack--literally, l)urahle g()ods, including
comps)sites and therm()stats, are tile broken arm. We will not die from it, but it
needs t() I)c treated s()()n,

l.et mc start inS,¢)vcrview al()ng the lines of the Envirt)nmental Protection Agency
(EPA) hicrarchy for sc_lidwaste nl;.inligcnlent. The C()uncil strongly SUpl)orts _.tn
integrated waste managenlent at)pr()ach. There in n() _ingle solution!
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EPA HIERARCHY

What are the four steps?

l) Minimize future waste by reducing materials at the source,

2) Recycle what makes economic sense,

3) Convert to energy through incineraliori what can be in an envirormmntally
sound way,

4) _mdfill what is left.

This integrated approach allows each c0mrnunity to design a waste rnanagement
program that reflects its own populatiorl and waste stream characteristics, lt
allows the best possible mix of waste maimgement solutions tailored to the local
situati()n,

1 will discuss what the inclustry i.lll(.lthe Council specifically are doing to make

plastics part ttf the solid waste nmnagement ,',elution in the four waste
rnanagcrnent areas: source reduction, recycling, incineration and landfill,

SOURCE REI)UCTiON

The industry has had success already in source reduction, Sornetirnes people in
ii:tlustry call this "ct)st reduction." The plastics industry has always had this on its
agenda,

l_.ight weighing plastics is a gltod example, PET soda Imttles and HDi:'E milk
containers and detergent bottles now weigh 30 to 50 percent less than they did
in the 19707s. The double lamirmtion process produces polystyrene foam food
service products with tip 1o 40 percent less fo;.tnl by volume. P&G recently
irltroduced thinner diapers with a new plastic wrap. Tlm new packaging creates
considerahly less waste; and some companies are also removing lmtentially toxic
heavy rnetals from iheir product f(trmulations, Ali ttf this fits the EPA definititm
ttf st)urce reduction, and progress is dcl'initely I)eing made.

REC,YCi,iN(;

Recycling is the sectlnd slel), !I i<:the opli(tn where people are cttrning tttgether--
some passi()nalely. Nearly every(the stii)l)t)ris recycling.
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The EPA's goal for the United St_ltes is to source reduce or recycle 25 percent
{)t'municipal solid waste by lt)t)1. Some legisl_ltors are looking for even higher
figures--talking _d_c)ut50 or even 75 percent recycling rates. Technically, lt can
be done; but, tis with till methods of solid waste rrlaruigeruent, there are costs,
Time will tell whether the public is willing to pay the costs to reach those goals,
Eighty percent of the resources in tlie Council's teehnic_ll division arc directed
tow_u'd recycling.

()ur _ipproiich is business-oriented. The Council Ims developed _t uational
recycling fr_lmcwork--or bluet)rint--from a business perspective. We firmly
believe that unless plastics recycling ru_lkes economic sense, lt c_tnnot be a long-
term solution. The blueprint shows how the plastic industry can lead the way to
tlcvelop systems theft will make pl_istics recycling econoinic_ll, convcraient and
profitable.

i,"OUR S'I'i_I'S

There ztrc four steps in plastics recycling:

,,, (?_llccticm

•, I lztnclling

• P,ccl_lna_ltic_n

• M_lrkcting End Products

In each step of the process, there will bc challenges for our industry.

COIJJ_CTiON

In the collection step, we are defining the best ways to densify the plastics for
cc(_n()rnical transportation.

After _tluminum, plastics are the scc_)nd most valuable recycl_fl_lematerial; but,
transpc)rting pktstics is akiu t_)shipping popped popcc_rn. Systems to transport
nv_rc tlcnsified h)_xdswill futhcr increase the wdue.
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HANDLING

In the handling phase, manual labor is expensive, Automated sorting systems are
being developed to avoid these costs, The Bezner designed material recovery
facility (MRF) in Rhode Island can automatically separate glass, metal and
plastics. This facility is one of the most advanced presently operational.

RECLAMATION

Reclanaation technology is being improved to produce ret.3,cled products that
meet high performance standards of a broad end-use market. New phmts are
springing tip ali over the cotlntry, l_atstOctober, Day Products opened a plant in
Bridgeport, New Jersey to Mndle 30 m lbs/year of PET soda bottles.

Polysource, a division of ITC, opened its plant in Baltimore on the 20rh of April,
lt is buying and processing ali plastic household bottles,

Union Carbide is building a multi-plastics recycling phmt in Piscataway, New
Jersey that will handle 40 m lbs/year of both fih'ns and rigid containers,

DuPont/WMl; Sonoco Graham (Closed Loop); NPRC; and Phillips--Partec joirit
venture are all new reclaimers,

WASTE-TO.ENERGY INCINERATION

You have heard much on that subject in this seminar already,

The big money says that the United States is headed in the direction of
incinerating an appreciable portion of its solid waste, following the lead of the
developed nations of Asia and Europe,

Most of you know that NIMBY is not zt Sau_rday morning cartoon character--it
is the acronym for "Not In My Back Yard," In W,'lshingt(m, the related acronym
is NIMTOO--"NoI In My Term Of Office," The waste industry is learning to deal
with NIMBY and to work with communities to address their concerns. This takes

time, lt ix labor intensive; but the payoffs justify the effort,

The Council, together with other organizatimls, sponsored an incineration
synlposium c()ordinated by the U.S, conference (if mayors. 'I'he symposium
convened an international blue ribbon panel of distinguished scientists and
engineers who discussed technical issues related to incineratiorl: risk assessment,
monitoring air emission, ash management, facility operati()n and combustion
be;,.vior.
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The findings indicate properly designed, operated and maintained municipal solid
waste incineration facilities, equipped with modern imlluti(_n control devices, yield
risks from ali pathways thal can be held beh_w levels normally of regulatory
concern in the U,S, for protection of hulllan health. In plain english, today's
incineration technology is safe; btlt we know thal we canrmt begin to discuss

incineration in a NIMBY environment until the American people believe or arc
getting the most out of otlr materials through recycling,

MARKETS

In the fourth phase the most important challenge we face is to ensure markets
for recycled materials,

Like millions ofAmericans, you probably picked up at least one newspaper this
morning, In Ill(.)Sl places newspapers have been the nurnber one recycled product,
Ota the east coast, the market is oversaturated. There is a glut ofrtewspapers to
be recycled.

We want to avoid the situation facing paper today--a glut. We are working to
ensure that phlstics are worked into the nation's recycling infrastructure, The
demand for generic PET and laigh-density polyethylene exceeds supply right now.

i)EGRAI)ABIMI_'

l_tstly, degradability _ is not part of the F_;PAwaste rnanagement hierarchy,
but it does have some important irnplicati(ms, and it relates to the fourth rnethod
in the EFA solid waste hierarchy.-latadfilling. Degradable plastic bags that
facilitate compustirlg rnake sense. Degradability also makes sense when a
rnaterial ncetls to disappear during a specific titnefrarrte: like medical sutures or
for products that are prone to be littered and can trap wildlife such as six-pack
ring corlnectors; attd irt marine applications, products can be urfintentiormlly lost
at sea and have ttic potential to harm marine life, i.e,, fishirtg nets.

'l'he jury is still out on whether degradables are beneficial to operating and
lnairmtinir+g a sanitary landfill, but current data says no. A secondary concern
with dcgradability in plastics pr<>ductsis with its poterltially adverse impact on
recycling; but sanitary landfills will pr<>bablyalways be with us for the disp(+sal of
materials that cannot be recycled or incinerated.
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SORTING lI want to speak a bit about s(: ting or separating recyclables. After recycables are
collected, they must be sorted t)r separated into individual waste streams,

CURBSIDE

Tile Council recommends :ommunity curbside collection systems where the
homeowner is responsible for separating oi' sorting recyclables from non-
recyclables. This rnay separate containers for glass, rnetal, plastics, and

paperSnewsprintOrseparate.perhapson tif(Jr commingled glass, metal and plastics with

CAPTURE RATE

Studies show curbside on can achieve a 7() to 90 percent capture rate,
while buy-back centers ',/ 2(1percent and drop offs only ten percent of the

potential recyclables. Re!nember, this _lssumes the community has a recyclingprogram and has prope'ly identified what materials are to be recycled.
Everything else goes to the landfill as trash. With collection solved you then
utilize a local handler or MRF to handle the final sorting of materials.

HANDLERS-.MRF'S i

The Council has identified 577 handlers and 90 MRF's nationwide handling ali
recyclables and with several sorting systems. The Bezner designed MRF in
Rhode Island can automatically separate steel cans, aluminum cans, glass, and
plastics, but not separate the individual types of plastics. If you want more
information about MRF's or handlers in your area call the Council on '-800-2-
HELP-q(),

MUI, TI-MATERIALS

Let me touch zt bit on the problems in the sorting of recyclables:

• Metals versus Aluminunl

• Glass: Clear-(;reen-Amber

• Paper: Newsprint-Corrugated-GIt)ssy

• Plastics: Six Polymers
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'l'hc problein is large, Like other materials, plastics recycling is not ,just tc)
setiarate plastics t'r(inl other materials, but iii separate the individual types ()f
plastic from ali others, Ph.istics are not Unkluel Their problenls are just like
()lllei's ihal require separalicin hy type,

l'he Council is working to develop new plastics sorting/separation systems, and
i would like to c()mrnerit on several ()t' the projects now underway, These are
research and develol]ment ilrujects ill universities in several states nationwide,

Also, work is being done by priwite erigirieerirlg eornpariies for the Couricil', but
that is propriety iriforrnation, Long-ternl, Jt' our vision to recycle plastics is
reached, it may no lurlger be practical to separate plastics piece-by-piece,

SOl,VENT SEPARATION

l:or this reasorl, the ('ourlcil is sponsoring research in such areas (ts solvent
seliaralii)ll, l]y this nit(hod, a inJxti_i'e ut'six types of L__4roundplastics are dissolved
and could be lhen separiited (is pi.ire rnaterials, 'Fhe process is sirnilar to the
ili¢lhod v()u might use t() gel lhc salt back ()til of the I_epper if you accidenily
(ni×cd lhc two logether, By p(iuring a glass of hot water over the mi×li.ire yoi.i
cliss(flve the sail while leavJilg the t_epper i.lntouched, AI'lcr filtering otil the
I_eliPur and eVali(iialin _ the waler, ),(it( could recover ltle sail, Ai. the price of
sail, viii( wiiuld be wise iii throw the mess ouil but J'or plaslics, ii i111.iybe
wiirthwhile,

SI.ii'I,]R CRITI(YAI, POINT.-I)I,]NSITY SEPARATION

A set, ii ld sepaiatiiin pntject still in the laboratory stage inv()lves separating
thc'rmul_lastics by density u,_ing C'O2 iii the st(per critical point, Density
SCl)aralii)ll iectlniclues are in use broadly liiday in separating light nlalerh.lls from
heavy nlaler/als in nliiny intll.lStries, The key ol_jeeiive iri ali of these
slirtJnlg/separalJon projects is tc) Jnll)rmie the qualJly cii" the end prodl.lCt or
n-iaterial iii be offered f(ir sale, The boiler the quality, the closer the recycled
matt.'rJal is to the \'irgiri protluct--lhe higher the sales price,

i)IEi,I,',(:'I'RI(: ANAI,YSIS

,,\ new sludy is underway using a syslem referred ti) as dielectric analysis where
lhc, ciirlcluclJvJty iii' plaslJc 111ayalliiw rapid siirting eilhcr in wh(fle hoiile (ii"
7i'l)und flake I'()rnl, Wcirk has bet.'n thine rising this sysleln al the post ()ffice til
iduntifv nlilil ciiillainirig I_()rnbscir drugshil)rilerlls, 'Fhe iderllificati(in level was
in cxcc'ss ()1"t,_(}i)crccnl wilh less lharl ()ne percent false alarrrls, '('his research
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also was applied to detect ccmtaminatiou or spoiled powdered food, or for
example, to separate flavors of jello on a high-,,.q_eedpacking line. One ot' the
problenls identified in this project was referred to as the airplane problem, Iu
the mali reborn'lt high corweyor speed, the letters took off', A similar prc_blerrl
could result when hantlllng empty plastic containers at high speeds,

FROTH FLOTATION

Sepal'attng minerals thai are mined thrcmghc_ut the world involves techncfiogy
referred to as Froth l;'lotation technolc_gy, A research project ts underway to
determine if thai techvalque cottld be applied to the separaticm of plastics from
the solid waste stream.

As you realize, many of these starting systems tbr plastics operate down stream
after the total recyclable pile has been separated into streams of metal, glass and
plastics. This points out why lt is lrnportarlt to have curbslde collection of
recyclables instead _f trying to handle the garbage pile in total, The less
contarnlrtation in the products being separated, the higher the quality of the
outpttt of the system, While saying tlmt there are some people who think a
"dirty" MRF receiving ali solid waste (recyclables combined with garbage) naight
be more apprc_priate,

AUTOMATIC SORTING OF CONTAINERS

The final so_ting/sel_araticm system I will menticm is one the Coulacil is excited
about, lt shows the most immediate promise, This is an automatic plastic
container separation system capable of taandling whole or deformed bottles at
speeds of apprc_ximately 200 bottles per minute, This system uses light
transmission detectc_rs and is cttrrently beiug evaluated at the CPRR at Rutgers
University in New Jersey,

Using LEDS, we will be able to separate clear PET plastics bottles from green
PET soda bottles, natural high density milk jugs and pigmented bottles, such as
detergent and shan_poo cc_ntainers. This system will separate out PVC containers
using low-level x-ray scatter detectors, This PVC technology is critical, A single
PVC bottle mixed with 1,000 pounds of recycled PET can reduce the
perf(_rmance and value of the recycled I'ET,
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1990 ANl) BEYOND

We are working to ensure that plastics are worked into the nation's recycling
inrra-st ructu re.

Obviously, zt lot is ImppeF_ing--m(mlentunl is building but certainly our work is not
finished. 1 urge ;til rH"you to join with us in deveh_ping solutions. Industry must
keet) long-term environmental concerns in view. If we donor make the hard
decisions, others ;viii make the decisions ti_r us. VVzmust design products that
are sztfenot only for their intended use, but for reuse or recycling. We must take
the lead in ()ur conlmunities, working with pul'Hic officials to incorporate the
safest waste disposal methods available. We must continue to support the
research and development of new technologies that can he used t(_ease the waste
disposal crisis. We must "_eccm_ethe m(_st active envir(_nmentalists in this
country. We have learned n_uch, and nc,v our knowledge which has a scientific
base must be transiaied i,lto action.
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MODERN LANDFILL TECHNOLOGIES

N. C. Vasuki, Manager
Delaware Solid Waste Authority

INTRODUCTION

Every organized society is faced with the problem of disposing solid and liquid
waste generated by its residents. Liquid waste has been generally disposed
through natural water systems. On the other hand, solid waste generated by
society has no such easy means of conveyance, and therefore, has been disposed
in man-made pits or depressions in the land. In fact, the word, "landfill," implies
filling a cavity.

When the society was agrarian and the population was sparsely dispersed, the
solid waste produced consisted of mostly vegetative matter, animal manure, and
ashes from fire places and cooking stoves. The vegetative matter and the animal
manure underwent normal, organic degradation in nearby dumps, and the only
noticeable environmental impacts were odor, vermin, and occasicmal fires. Such
dumps were tolerated because they were generally situated away from the
residential areas. The Industrial Revolution resulted in rapid urbanization and
a consequept increase in population density of towns. Nearby dumps, perceived
as public health hazards, were moved to more distant locations. In many cases,
swamp land was filled to create the more desirable firm land.

As industrial activity and productivity increased, the enormous output of
manufactured goods and prepared foods required the development of new
packaging materials. Glass, metal, paper, cardboard, cotton waste, and wood
were the major materials used for packaging involved in the transport, storage,
and marketing of materials. The introduction of hermetically sealed steel cans
for food storage added to the discarded lille.
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The post-war period brought on rapid developments in chenlical and metal
industries and resulted in the development of new plastics, aluminum, and
composite packaging materials. Packaging helped rnass producticm of goods
which, in turn, raised the standard of living. The higher the standard of living,
the greater is the discard rate. Table 1 (tables and figures are presented at the
end of this paper) compares the discard rate of various cities artlund the world.
Since tile United States has achieved tile highest common standard of living in
the world, the per capita discard rate is also the highest, Many groups bemoan
the high discard rate as it sign of a decadent, wasteful society. They confuse a
highly urganized, efficient society where time and convenience are important
factors° with one that is wasteful, lt is quite obvious because solid w:,ste disposal
isnot a major problem in most of tile poor third world naliollS, as compared to
the richer, industrialized nations.

WASTE DISPOSAL METHODS

Burnirlg the dumps was one conlnlon rneans of getting rid of waste material.
However, the smoke from such burning durnl)s created serious public health
hazards, and during the 1960's, burning open dumps was prohit_ited by state and
federal ltir pollution control laws. (.'omtmstion of waste for energy production
through well-designed incinerators is another means of redticing the :lmount of
waste which required disposal. Composting of the waste is an alternative
technology which undergoes periodic resurgence, l_amdfills,as always, continue
to be the nations mainstay for solid waste disposal. The U.S. Environmental
Protection Agency (EPA) t_ in its "Agenda for Action" released inFebruary 1989
estimated the annual generation of muncipal solid waste (MSW) will increase
from 160 million tons (1988) to 193 rnillion tons hy the year 2000. The U,S. EPA
also set a national goal of 25 percent reduction through source reduction and
recycling and another goal for cornbusting tip to 20 percent <afthe remaining
MSW. The target date for reaching thai goal is 1992. l.et us assume December
31, 1992, as tile date, since EPA is not very specific in its' documentation. '1'able
2 depicts a sirnplified assessment of the nation's total landfill capacity needs,
assuming that the national goal of "truly recycling" 25 percent of the discarded
rnaterial and reducti_m of another 25 percent of the remaining waste through
waste-to-energy plants is achieved by 2001. In the table, the order of rnagnitude
of the values is irnp_rtant because there exists no real "rneasured" quantity of
waste generated iii the natfl_n. Facing such a situation, one would expect the
regulatory agencies, at both the state and federal levels, to pay substantial
attention to the design and construction cii landfills. Unfortunately, this is not tile
case. The regulatory agencies have ignored the need for landfills because
politically, landfills are disliked.
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In general, the more distant the landfill, the more environmentally acceptable it
becomes. For exarnple, New Jersey and New York political leaders feel that
landfills (no matter what kind) in Indiana and Ohio are much more preferable
and safer than new ones which they could build in their own states. They assume
that they do not have the right conditions for landfills in their own backyards
because public protests are encountered. Even on the west coast, the same
attitude prevails. Both Seattle and Portland feel that the environment is best
protected when the landfill is lit least 200 miles away,

This general distrust of the landfill disposal method is surprising, because it is
now, and will continue to be, the least-cost solution generated within the United
States. The distrust is understandable to some extent, because of the prior
history of the poorly constructed and operated landfills (more correctly,
"uncontrolled dumps") which polluted both surface and groundw,'tter.

REGULATORY TREN D /

The regulatory agencies, reacting to poor past practices in landfilling, are now
adopting stringent regulations, requiring liners, leachate collection systems, and
gas venting. A skeptical public and some special interest groups are pushing the
regulatory agencies to raise the requirement for liner systems to mirror that of
hazardous waste landfills. This is indeed strange, because there is a world of
difference between the composition and nature of municipal solid wastes and the
hazardous wastes which require landfilling.

The current trend is to require one or more flexible membrane liners (FML)
interspersed with either clay or sand as shown in Figure 1. The acceptable
thickness of FML varies between a low of 30 nails, to a high of 80 mils. The most
popular liners are made from either polyvinylchloride (PVC) or high density
polyethelene (HDPE). Sometimes liners with reinforcing nylon scrim are also
used. As each state adopts or modifies its regulations, there is a leapfrogging
effect in liner complexity. The more complex the liaer, the safer it is supposed
to be, although there is no technical evidence to support that view. The current
trend is to have at least two composite liners, i.e., a compacted clay layer
underlying each FML. The same regulatory climate also requires complex
capping systems which often include compacted clay, FML, drvinage layer, apd
topsoil. The capping system is designed to reduce infiltration to a maximum
e_,,ent. The net restllt is a complex, plastic-wrapped cocoon from which the
incipient moisture is withdrawn to retard the natural organic degradation. If the,,
cocoon shows no sign of contaminating groundwater for a period ot'30 years after
closure, the site would be considered safe.
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ROLE OF MOISTURI,;

Noble (2)has indicated that a _langerous situation may arise when cracks develo p
in the capping system, and moisture trickles into the cocoon, Organic
degradation would he restarted and contamination could start and go unnoticed,

POhlandc_)hits shown that organic degradation can he enhanced by selectively
recycling leachate produced by the landfill, His concept is to encourage the
natural degradation process until most of the easily degradahl_ organics are
stahilized and much of it converted Iu methane gas, The landfill would t)ecorne
relatively safe when it reaches the stable conditions, Stcgmann and Spendlin, ('_)
working with municipal solid waste in Germany, have confirmed Pohland's thesis,
They state:

"l!hlhancement of methane production from MSW wits flmnd to
occur when leachate was recycled with addilinns of buffer nutrients
and microbial inuculum, In general, enhancement was found to
have a positive effect on the rate of methane production and the
quality of leachate produced."

Pacey, Cslexperimenting on a larger scale at the mountain landfill in California,
also concluded, "leachate recirculation may enhance methane production by
providing a positive nlechanisrn of mo'istt_re, nutrients, and bacteria transport,"

li is possible to design new landfills utilizing leachate recirculation for moisture
control, especially after capping, The key to such design is developing a
technique for leachate recirculation. In actual practice, it is much more difficult
its compared to htlmrat(_ry lysinleter studies, l_,eintroducti(m of the leachate in
a uniform manner within the landfill is a difficult process, because the landfill is
made up of rather heterogeneous material, including large amounts of plastic
materials. Most state regulations require six inches ()t' soil cover at the end of
each operating day. 'l'he soil cover can act as a moisture retardant, lt also
occupies space. In lieu of soil, many states such as Delaware allow tlie use of
chemical foams. Two to three inches of foam (created hy mixing proprietary
chemicals, water, surfactants and air) often have the slmle benefits of soil cover.
In contrast to soil cover, foan:s break down and do not occupy space or retard
m(fisture movement. Plastic films, in particular, act its harriers to a uniform
movement of leachate. Because of the suhstantial presence of cellulosic material,
moisture will eventually find the path of leasl resistance and reach the bottom of
the landfill's leachate collection system.
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I,ANI)FII,L DESIGN ,

C)vet the lasl lw(_ decades, much attention imstmen flmusud on complex liner and
capping systems and also ()li impr_w:d nle+chnIlicnl conllntcti_n of the waste within
the landfill, Altl'u)Llgh llttUlllplS have been nlade lo ilnlmWe tile desJgll
te_.,Imiques (ff leacllale c(fllecli_)n systems, Ilo rndical inlpruvenlerlt in (ft'wits.is,
Developnlenl ()f geutech fahrics and grids have added to the e(mlplexity ot' lhc
lencl'mte c_fllectic_nsystems, ()ther than seled, wc_rkin university lalmratc)rie,-, and
some controlled, larger-sized experirilezltali_ll, Ill)l 1Ill.lollatte_ltioll has beell given
Io rnelllc)ds _fl' enhancing tile degrndali(_rl eft' large-scale lamlfills, Thal in hecause
under the currenl regulatory atnl_spllere, landfills cre lo remuin as landfills
forever!

Perhups one sll_mld I.lUeStinn tile i_rernise _fl'leaving landfills t'(_lever wrapped in
twu _)r lhree layers Irl' plastic, Instead, the solid waste nlanaL_enlent Im_gram
sh(mid I_eholislically viewed and an alleI111)lrnatle Io c(msolklale aelivilies al one
Ic_catJc_iL ()zw. c()_tcepl is tc) deveh_I) a w_lsle lllnllligelllenl center as shc)wn in

l:igure 2, 'l'he Delaware S(flid Waste AulhoriLv Ims iniliuled such a t_rogrnm I_y
creating three waste lllanagelllent ceiltOl'S, ()lie iii each county, 'l'he core (ft" the
wal .... managernent center is (_hvi(_usly the "nlc_dern landfill," ()rice a landfill in
constructed, ii in nlucll ensier m iidd c_nother waste lllan;.tgernerlt activities
an)und the hmdfill and use the landfill as lhc disposnl sile c)t'lasl resurt. In such
a center ii in pc_ssihle t() develop tile cuncept of reusing the landfill space over
I.llld (wer, I:_ohJil.lld's c()ncepts of Jcilchate recircuhttion to enhance degradatiarl
heccm_e Jrnpc)rlalll ill lhc devcl(wnenl of such reusal)le landfill cells,

The l)elawnre S(tlid Waste Auth{)rity til it's Central S(flJd Waste Management
Ccnler has c()nstructed iwo, I_ne-acrc size cells, e_tch consisling ()f doul_le liner
syslerns and tw() identical leachate cullectJm_ syslerns (See F'igure 3),
Appr(_xirlmtely tj,N()()lens of II(mseht_ld solid waste has been distn_sed in these
one-acre size cells, "l'est Cell 1 will he morlit(_red with leaclutte recirculati(m to

mair_tair_ Ol_lin_um moisture ccmdili_ms, while test (.,ell II will I'm nllmved to d_y
cml I)y gradual withdrawal of the nl()isture, A series ()f time capsules with knc)wn
tagged muterials have been inserted in h()th cells, The Authority intends tc_
c)l',serve tile degradali(m princess between the t,,v() cells by excavating ltle IiiHe
capsules afler ii sufficienl period i_t' tillle has elapsed,

I,ANI)I<'II,I, RE(:Y('.I,IN(;

l:igure 4 shop,rs lhc c{_nCel)l ()t a reusable cell I_uilt out _)f cl)ncrcte witllin a fly
ash nl(nllld, A cull at)l)rtiXilllalely I,()()(I fcel I()llg, I()()feet wide, and 30 feet deep
wlnild all(pa, the I.lel)C_siti(m()1'al'uiut (_5,1)fl0leiss _t' wasle. Mechllnical means (_f
c_)rnl)actJ(m can be i_rranged thrl)ugh ttle rise ()t' Cl';.lllCSr()lling ()ver rails ()n either
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side of lhc cell, l.enchnle cnn he c(_llecled t'r(_mfile Ini'lt(m_of Ihe cell lltu.I
recircul_lted thr(mgh iLnel)per le_lcl'mlesprendingsystem, '!t'Imdeconlposili(m gns
can he willu.trawn lhr(mgil n series(_t'gils c()lleeli(m wells nll_nil'()h.ledJlll()the gas
c()llection line, A Inovnhle reef over the cell will nllmv c()t!_r_)lof moisture while
lhc I_ndfillirlg is in progress, When lhc entire cell hast',een t'illed, li rem()val_le
ehp c_n he instnlled, Tile tenlper_lture, muisture conditiuns, _md pll ut" the
le_tehnlecan he monilured,

In order to nssuren renscmnhlyunil'¢_rmdistrihuti(m ot' moisture, il is better to
t_relmre the nluterinl using n wel trommel, ns shown in lfig_ll'e 5, 'l'he incoming
w_lste is sorted lo remove I_ulkynmleriaIs, The muterinl entering tile trornmel
(which tins b_.lgI_reukingspikesor hnrs) cnn he welled dowll hy either wnter or
u porlion ¢_t'the le_tchnlecollected from n cell, The wdt trcmlmelirlg syslem
_lll(_wsremoval of metnls and phistic conlniners for recyclin,!,, By l_retmring the
org_ulic t'rnclion wilh controlled moislure content, the Imclerinl notion in lhe cell
enn sl_rt under nenr optimum col_ditions,

l"igure __sllmvs n series ot"eight cells within n wnste malutgornent center serving
;.tc()nlnltlrlity ofal)l)roxinl_tlely 100,000 i)opulali(m, Assumi,ng thal it t_tkes (me
full year t(_fill (?ell I, new cells would he constructed in succeeding years _md the
degrndation rale nmnit(_red, When Cell I sllmvs _tdecrease in gtts l)roductior_
(appr(_xinlnlely six yenrs from start't),ii is p(_ssihle to exc_tv_te tile Xll_tterial,screen
otll pllistJcs, w(i(id _.indlilly renniining Illetill, _.(lldretise the same sDice over again
with new nlnterinl, The screen undersize nl_iteri_il,_itter tesll!lg, c_in he further
stnhilized through stutic pile c()mlmstir_gund used _tstt s(}il amendment nmterittl,
Such a syslenl would ttllmv the community to reuse e_.tcl'_cell and make maximum
use ot' the ;.tvnJhtble hind, Yard w;.tste, which would otherwise have to be
conlposted and stored elsewhere, c_tn nlso he introduced nnd converted to
nlethnne glts, The gas w(mld hnve furlher use within the wnste nmn_tgenlent
center us u fuel,

While this concept may seem extraordimtry, a controlled landfill for inorganic
haznrd(ms wnste is Iming operated I)y AVP. in R(_lterd_tm, Netherla.nds, This
Inndfill has been constructed (_nreclnirned land (m the N()rth Se_, lt is expected
t(_serve the R(_tterd_tm are_t t'or a period of seven ye_trs, during which select,
in(,rgnnic Ilaznrdous wltste will he plnced inside discrete sections (,,fa c()ncrete
hunker nnd then capped, A m(wahle r(mfnllows u section to he used with(mt
introducti_n or preclpitnti(m, Ohviot_sly, a similar syslem can he used within tile
tJ_ited Slitles for municilntl s(_li(l',vltste,
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RESEARCH NEEI)S

Neither the LI,S,EPA Imr the waste disposnl industry project clear-cut researdl
gerais, (;enerally, very limited scope, sh¢_rl-term research ts being undertaken to
SUplmrt ad hue tmlicy decisions insteml ¢_t'pursuing long-term goals, lru.lustrial
researchstJplmrl is generally t_trgetedLowurdpermit pr(fl_lemsand liner systems,
Assuming the natic_ncurrently disposes 131millittn Ions per year in landfills and
t'urtller assuming thal disln_sal fees nverage $20 per tern, the revenue for the
disposal industry would he Ultproxirnntely 2,(_I_illitm dtflhtrs, li' 1()¢per lcre were
assessednsuontrilmtittn reward hmg-term reseurch,we w¢mldhave n pool of 13,1
million tic,liars, _tsum which is fcnlr l¢_five tinles greater thnn lhe current U,S,
I!I'A researchfulltlinlg for MSW, The researchfunding would he independent ot'
congressit_mtlLICIittllS ttr JlI;ACIJ()I1S,

Since htndl'ills will remain ns the main slay for tlistmsal, the nntional research
agenda slumld include as a minimum the following:

a) l;ixaminatitm tri"a_laertflficccmq_c_stingctt'y_rd wnste;

I_) l)evelctpmcnt ot' new hiolugical cn'ganismsto enhance the hreakdown of
complex cellulosic material;

c) l)evelcq+mentttf hic_lctgicalc_rg+tnismsto +lnaemhicallybreak down waxcoated
paper;

d) lrnl_rtwing the understanding ttf the role of furlgi and enzymes in anaerobic
decuml_c)sition in landfill culls',

e) l:ield testing and c_.,_lihration()f htndfill rn(tdels;

t') Iml)rtwed tlnderstanding ttf the inecltanisnl ttf clogging of leachate c()llecti(m
systems in order t(t retard ttr even prevent such clogging;

g) Assessment ot"the fate (it'halogerlerated organics in the reducing erwirorlrnent
of the landfill;

h) Potential t'ttr capturing heavy metals in the drainage layer at the bottom of the
landfill utilizing natural ttr synthetic zeolites;

i) l)eveltq;_nmnt ttf standard nlethods tctsample and measure gas emissions from
landfills.

Withtmt further research and developnaent in landfill design, construction, and
operations, the society is apt to repeat the mistakes of the previous decade.
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Between 1991 and 2()()1,the nation is expected to generate 2,211 billion tons ot'
MSW (See Table 2), Of that ltnloullt (assuming that the nation has achieved the
stated U,S, EI'A goals), abotlt 1,503 billion tons _)t'MSW will be larldfilled, and
another 05 million tons of ash will also be landfilled, These large numbers tell
us now is the time tc_act to build modern landrills,
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'I'AilI.,E I

Solid Waste (.leneration*

Cot_m!l_ K)_i!uggUmi./_!/t_ i'u tsnds/Yea r

1, U,S,A, 1,80 1,445
(New York City)

2, U,S,A, 1,49 1,21111

(New Castle County)**

3, Japan 1,38 1,108
(Tokyo)

4, l;'rancc 1,10 883

(Paris)

5, Singapore 0,87 ()99

6. Pakistan (I,60 482
(t.aimre)

7. l'lailipl:ines 0,50 402
(Manila)

8, Nigeria 0.46 369
(Kam))

* l)ata Extracted from "Mining tJrball Wastes: The Potential for Recycling,"
Table 1, by Cynthia Pollock, World Watch Paper, NIt, 76,

** l_)ehlware Solid Waste Authority
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WASTE-TO-ENERGY:
STATE OF THE ART

H, Gregor Rigo
Rigo & Rigo Associates, lnc,

INTROI) UCTION

The state-of-the-art is the latest and most sophisticated or advanced stage of a
technology, art or science. Applying this definition tc)a technology that is made
up of many sub-systems and cc)mpcments is not difficult as soon as it i_;realized
that there is no such thing as a completely state-of-the-art facility. Rather, each
sub-system has its own characteristics and applicable state-of-the-art.

Waste-tc_-energy plants are no exception to the above rule. Differences in design
philosophy and capacity, regulatory requirements, and owner's risk posture result
in the wide runge of features currently installed at waste-to-energy facilities
throughout the world. Some facilities have state-of-the-art air pollution control
equipment and traditional waste receiving systems; others have leading-edge
waste processing equipment. As a result, the leading edges of the technology, the
state-of-the-art features, are found in different parts of various facilities.

When selecting which state-of-the-art features to apply in a given situation, it is
important to recognize that the integrated facility must simultaneously comply
with ali regulatory requirements, public ,_references, and be a prudent business
deal. I:'c)r example, in the early 197_'._ regulatory compliance consisted of
controlling particulate air polltxtion emissions from large incinerators. As time
marched _n, additional legislation wa,_passed;regulations were promulgated; and
the public's interest in these facilities grew. Waste-to-energy plants began to be
treated like any other industrial facility. This included the regulation of NOx and
SOxemissions thrc)ughapplication cffthe New Sc_urcePerformance Standardsfor
Industrial Steam (;enerators to what had traditionally been considered
incineratc_rs, Other federal and state regulations require the minimization of
water, noise, and land pcflluticm.
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I,tequiremenl.'., I_>practically nlinimize ali em.'ir_liNwultal imlm¢ls lhnmgh I't_rnml
al_plicaliun of l:'revenlitm c>l"SignificaiIl I)eleriurali_n and furmal and inl'_rmal
apl_licath_n _fl' l!nvirtmmenlal lmlmCt and i lealth l_,i_k A._._e,,._menlnleth_ldol<lgie._
in the I_errniltillg i.w_ces_ Iwm.une apl_licahle, 'lothty, l'_entlirlg New S_ml'ce
F'er'forrnance _landard.',, I'_>rineineratcm_ extend lhc c_mlplianee C<lllSll'tlilllS hy

+ requiring thal 25 l'_et'certt t_t' the rnunieil'ml _t_li+,lv,,+.tsie_,enerated ilt a wa_te-ltl-
energy platlt's .,.,e.rvice area he recw.'led _tI+¢ll'_ye,'+,tahlishlng emi,_it>n._ c(>ntrt>l and
mt_r_it¢_ring re<.luirutrter_t.,, thu, t match the l+erfurrnance t_,l'w+.t_te-t(i-energy plant:,,,
equil+lwd with ,',+t_,tle-t>l'-tl_e-artemi,,,,,',+itm,_e<>ntrt>lsystem.,.,,

"l'he halance <>I"this paper review.,+ the vttri(itlS rnajt>r systelllS /'trend in waste-t<>-
energy facilities and identifies what I heliuve t<>he state-t>P-the-art s_li+._l,,,vttste
receiving and stt_t'++tge, l>rt>cessin.g, stettln generatit>n, energy c¢>nversi_m, tll1(rl

envir_>I+rriellittl pr(itectJ(m sy.',,telrls, Ii+s(>tlle areas StlCll rts steatll genertttJ(ill and
uJr l+_llutit_n c_ntrt+l, thure are sevurttl techn_>l_gies which ctin hu Ct>ll.',:,JdertPd
_tate-()l'-the-art; c()rl,_e(.luently, ! ,,,,'iii rh)nly I)e._tt() identify the alturnative,'.+ and
discu,',,,,,theirl+r().'.,and c()ns.

RE('.EIVIN(;

S_>lidwaste i_deliveredtu wa_tc-t_H.'nurgyfacilitie,',;inc'_llecti_>narldtran,sfer

vehiclex,'I'c_rninimizetileI+c>tentJttlI'oradverseenvJr¢_nn_et_talcun_cquerlce_due

t_ l_hlv+,,iri++,¢lehri._, ftngitivu <+lust,and udc_r elnis._i_ins, .,+,late-(>f:!.lle-ttrt l'acilities
ph>vide ench>sed receiving ;+ttldutlhmdirlg facilities, Stttte-_ff-tl'_e-t,,.rt receiving and
t+ril_mding facJlitJe_ are large eIlough fl_r e;.tsy truck rrmncuvering and are clesigtled
with a rnirlirnal lltlllli'_cr Iii' (+pen dt_ut's m rniriimize tl+e potential for fugitive
etllissi(ms,

When thu incJneritt(irs are ri<>tdr+.twing c(+mlmstit>n +.til'Fr(fill the receiving and
l_rt>cessing arca._, ti hack-ul'_ ventilati(in system cornplete with fillers and i)r'(M.,,i(m
I_>ractivated carhon o<h_r c_mtrol can I_e.stipi)lied t_>maintain a negative pressure
_t+_the receiving and tinl_>adirlg tacilitics .,,,<lthal fugitive dtJ.'+tand _d<lr erni.ssi_)ns
art, p(_xitivuly c(mtained at ali tianes, 'l'llis t)ack-u I) system may be atldres.sing a
l_erccivudl_r_>hlern.My experienceixthateven with theincirlerat<_rs_>fl'-lirie,ii

is rare t<_srilell xt<ire+,.l.'.,_li<.lwaste _mtside the receivii+g and _t_>i't+tgellull, rntlcll
le<>sat the plant h(lulltlary, Nevur'thele_.<+,_tstate-()f-tllu-art receiving hall w(_ultl,
til ;l nllliJliiUln, I)e dohigi+c'd t<l retr<_fJt a ncgailvu lll+C+,htlrehack-u t) _y,',+ICiilin the
+.,VCIII thai tltl._t and lidul'._ i>rfive t<)hc ti I_r(ihlc.in <)llCC the facility he.gin,_
<qieiati(_n,

An(_ihcr I'uaturc _lt' .htatc-(if-thc-art rcccJvJn_ httll_ Jk+h()lk+lwtl+_tc tll_char__t.',tlnt(i
+l lil)[>Jll_ tl_>llr rathur thali dire+oily Jnt_l ti plt, 'l'hJ,hall<lv,]._._l>readilll., lhc' w_.iMe
with lr<lllt-cntl hittdcr.h alld [ctc'lltificttti(_n rind hcl)ttl'tttitlil, t_) the irltixilntlln



practic;fl extc.,Ht, cit hc)useh(fld and iniir,.IVur'tetltly disch.x'ged c()mmerch[I .Nd
itldU.,.,iri.I h.zurcl(itis and Ifi(micr,.licul wu,',,tui. the 111_llerJtildc.liwre.d tc_tile pl.xlt,

The t'l()()r is prl)tec'tc'd I'r()m t'rc)nt-c,t..I I().cler hh.u.le we.r hy .n irt). ItggreL_iitc
t()ppirlg,

l:l()_lr, r.lher tlm. dirc,cl pit c.li_ch.rgc, i.cru.se_ lhc size irl' tlie rcceiviHB htill
hecilu,'.;c' Slli.icc' is rlecded Irl .'.,ut_e tile wiistu Ilet'ur'e ii is st'lrei..I .Hd Ifliicud into
sl._lri.tge i.' t.keil tu prl_ccssirlg, 'l'he c(i.'.;tlit' w.ste, li.xitllizll:_is lllcrelised c(irilp.rud
tc_ I'.cilities Ihlil use direct pit di,'.;chaq4e hucuuse [r(.il-(.'.Hd Itl.ders und (fl_erut(_rs
.re _.i_.ltlctltl)the pl.iii st.tT.

Ttic en,,,irl_rLIr_Cx_t.II_cnut'its realized I_XtJii,'.;stlttei(ff-the-liri t'e.ture Ill.tvo .lit yet
hecr_ mc.suru¢I, MX extlurictlce is tlnilt riluch ill' the lu.d .cicl b.tturie.'.;, tlversJzc'tl
.rid hulky wliste, iill_.ltlLlier rnitteri_fls iililt should H(it Ive pr(_cessed or hurried is
separated witll this receiving system c(mt'igurlithln, 'l'he tthscflute etTiciency ('1'
suctl sepitr'atit)ll is nut yet k,tlwn; IIlcrut'ure, every et't'()rLsliliul(i be r..(le I(_ ke_:p
uri.ccc'lllal_lc _.it_(Ihiixitrdllu_ materials l'ri.ll I_cjrlg tlulJverctl li) the lfl;ult, 'l'lJs
w',y, tippJrlg I'hltlr iri.,.;l_cctil.l ilNd sop.i'd.ill(iri llrllviclcs qUlility ;t.'.;,i;tiriirlcer'.thcr a
l)rixlmr) ' mc;.tn,,.;lit' cnp,'ir'llr_Hlux_lltlpr_)tectic)n.

'l'il_pirng tl(_(_r separated hazard(ius rrlaturhlls .re pll..'ed i.tl_ ii securely tuHccd,
r'l)ld'ctl, itrlcl dyked hlfldirig .rea tnrltil the rliaturial c.xi Ive pr'(fl_t,rly cli.,.;p()sed, 'l'lie
hlflclirig iiica is Purl'.lsely kept sr.ali (;lhllut 1()[ect hy I(1 I'ccl) ,'.;lithat Sel)iti'iltel.I
Il;tzurtlllu.,.; ,,v;.tst¢ time ;_t the plilrlt is .linimizcd,

ST()RA(;E

Stalc-()J-thc-art t'acilitic.'., stllrc slflid w.,'.;te iri I_l.nrikers, II' the hurlkcr is ,clcci I, i,e,,
pit st_lr;l_u, it is equipped with _tl Ic_tsl l,,vll (i,,,erhca(I I_ri(lt..'ucriitle.'.; _.trldgr_.tpplcs,
"l'liu hriclgu crazies arc cfluil)l'_t:d witll higll cycle duty rlmtllrs mad hritkes. 'l'hcy
,rc designed I'llra dusty ctY,/irllilirlcllt ;itld willc(mtit_ue It, (ipcr;tlc who, lhc

huildingsI_riilklcrsystc,iix_icIiv_itcclxllthaiI_urninI,materialc_inbc Ied inI(i

hi_ilcr_l_luITuclivulyrighii)ili'irus.

'I'hucI'a,ccil,lri4sarc hlcaludiiiallair-ct)lldJlhmuUl)i)dthaican be rc'ached

wilh(iut I)crsilllllCl ll;.i.',,sing thr()uy,h dLiSty iiieli,'.;, 'l'hu. ttc_c.Iis i'cinl'(ircecl itl_(I
lllhurwJsc ltrlllc'c'll.,(I t'r(li_l gr.pt)lc Jinl)ilcts, lt is t/llsJiJllilc.cl iii Itr(iviclu. _is
tinillthlrllclc'll ii view (lt lhc pit its i_ssihlu, ('l(isu(I-clrcuii iulevisi_lH !.;ySlclilS iii(;
tl!;il_liiv IIr(i,,'itlt'(I _,_llhc _ll)ttrallli'._ c';iii set' Ilic I()c'alJlin iii' lhc gr.Ill)iu,,.; whcll
Ic'.uding h(Jtfl)cr.<, i_l Cllkill't.' tlllit(ll'lll lc'utlilig i.iCl'(l_ tilt ttll'lll.it.'_diii pi'iiccssilig
_,Vklt.'lll,
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It' lh(.', hunker is shttllow, i,e,, Ill,ping t'lour sl(,ruge, _,vttsteis m_.tnttge(.Iusln_ _tir-
¢ont.lill(med t'runt-end ltm(.lers in the relnf()r(:_(.l, e(merete-wttll(.x.I hunker, 'l'he

wells exteild (mc t(, lr,.'()feet ttl)t,ve the maXlnllllll slu(.,klng hulglll thai ettll I)e
_Lehie_'e(.Ihy the sele(..'tedI'r(,nt-end I(m(J(.:rs--usuu.lly12 Iu 14 reel, l+ik_ the llpl,4n b,
h_[ll, the I'l(,()r (,t' the. hunker is Im)t(.'.cle(.Iwith irc)n aggI'egitle tUl)l_ing, 'l'he W_LIIs
m+.tyneed tc_he l}rute(.'ted hy steel en_hcdmcnis ur ,,,+etl'treeI,lttlus in sf)mc m'etts
(.Icl)eilt.ling UlXm the Ul,et'ttling prtleti(.'es utnl,l(,yc(.l,

Stule-(ff-/ll(.'.-arl t'runt-cn(.I Itmders used in lil)pirtg halls _t_l(.Il'l()¢)rst(mt_,e I)unkers
arc I"lardened .just as ii they arc lt)hc used u,t ti Itlndt'ill, At _t n_intrnun_, (,versized
swJng-t)lll wushttl)le rn(+li_tlurs,x(,li(.I rut)her I'()ck Iii'es, tLIId httrdened hydrat.llic,,.;[ti"e
ix'tMdet.I,

'l'he t_llimnte l)Urlx)SU ()t' fl'()nt-end l}r()c(.,,ssin_det(.,,rminus the type ()r sySle111 I()

I')e enll_)l()ye¢l, 'l'here are sever_U(.'t)rnt;)uting (.'()rnmerclal systems, Im(.I identifying
()he us SUl,et'i()r t() the ()lhers is iml}()ssil)lc,

()he slale+()r-the-url Ul)l)r()acll liml l,r()cesses Ul+)t() 1()()l()nx per hour ()r solid
w_tsle ()pens Imgs und t)uckttges in u t'I_UImill, Selmrutes tin cttns with a magl_et,
und uses screens t() Sel'mrutu "fine" nmteriul (l_)re(.l(}minu.ntly wet (}rL,mliCS, dirt,
small I)alteries, etc,) fr()rn "nliddlings," waste tllttt is already ,_LlitUt)lysized t() I)urn,
fr()nl "twet's," waste ¢(l[lstituents that r_¢ed t'urther size reduction I_ meet furnace

re(.ILiirem(.'nts. This type ()1'i)r()cesxillg syStelll WILS devcl()r)ed t() relial}ly l)r()dtlee
refuse derived fuel (l<t.l)i") fl_r use in spreader-st(>ker nnd other serni-SUSl;)er_si()r_
rire(.l and fluidized hed I+)(,ik:rs. 'l'he re(:()vere(+l curt._ {tI'u recyelul)le after
s,d(:mldt',ry prttces.,.:,in_ t{) Sel+)araLeI(x_se paper, 'l'l_e rine rnuturiul curl he
(.'()nll)()._te(_l;I)lli I)ase(.I()n the clluraclerislics ()t' wh()le v,,asleslrealn c()ml)()st, file
finished l)r()ducl will l)r()lxtt}ly ii()t he .,.;uiluhle r()r t'()()(.I(:huirl Ul)l)licnti()ns. {}lns.'.+
is sheltered iri fills t)r(){:uss Ull(.l n()l ee()n()micu.lly ruc()veral)le llXillg awtilul)le
techn(U(,_y, l'lu+slics und ulurnir_un_ ere rec()verul)le ii" lhc screen,,.;ere I)r()l)erly
sized t() create. C()llC'elltl'_.ite,%ttn(.l llund l}ickinLJ, ()r e(+Idy-currei_t (ttlumiriL_m)
Sel)artttJ()n ()CCtll._het'()re the re(.:()veruhle._I)uc()me t()()(.lirtied iii the l}r()ce:;._ing,

A xec()n(_lslute-()f-the-tlrl +tl)l)r<,+tchfilet i+r()ce,_sus25 t() 30 t()ns per h()ur ()t' ._()lid
wttste Jrltr()t+luce._ the inJxed .,.;()lid_,,+,+txtuslream Jilt() tt r()lalin_ (.Irilm where
tUllll')link_ the wa,'.+te()ht()l)l;.tdus c+tu._esthe I)tt_s t()()l>un. 'l'hen, nlttgneti(.:s are
t'en+()ved l)y tt ser'ius ()f fiat ntttL_rlet,'.;,Fimtlly, the l'ines, inclu(+lin_ tile glass wlliclt
llu++_been .'.,llattere(.l, are sel)arutud hy tt Ixtr screen. 'l'he sit'cern le+tvill_ the
r()tating drum I)+LSXC_ ()_,"et';.Ill(.+(.Itly-cttrrerlt, (.letecti()tl-hased _(_It(.:rwhich uses air
l)ul_es t() l)l()w un ulul_liIIt_nl-rJch c<)r}centr;ttu t)llt ()[ the Intlil] stretlrll, 'l'hi.';,
c()ncentrttte is clearled-Ul) irl tt _ec()l'_(.led<+ly-ct_rre_+thtts+ud;tltlri+;iltlln Ct)llCeiltrtttt)r
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and Imnd st}rted Into ttlt_mlr_urrt I_evertl_u cttn mid f(lll _ll'ettlllS Iii gllhtlllC+ nmrkel
yule+, Tl+_e i'emuinder uf lh+ rrmin slreiml ImSSest_y I'JlckiH_ sltlllotis where
cltrdtmurd, Itlaslic el>til+ire+rs, und film illlu_llcs are httm.I Sel'ml'ttl,'d, The mllln
slrenrn resh.lultl Is u ¢letm iNein+ratur fuel und rally needs size re+du+lilln iu

I+ecume RI)F, Tile Se+l'mriLtudfines are slrnllttr Lc>tile titles lelwlng li1+ I'lrsl
I_meess', tile sttme mttrket Iestrietjclns tq_t_ly,

A llilrd sllite-clt'-lhe-tu't pt'ueesslng Ul_ltrlmcll (usuttlly designed Icl Imndl+ ten Icl 25
tliNs per hotlr ¢11"sctlh.l waste, hut _.'ualhu designed tc_I+_t+ucesstlp tct 75 tell+Isper
li++rs) is frequently I'cltlXld ill rrmturittln recovery t'aeilitlus (Ml<tl+:'s) <+lusl_ne.dto
t_v'clcess curbside cclllected winkle, li+re, ha_s tu'e up+tied in u luw-+ner_y bu_
l_v'ettk+r, ttncl ,screens tire used til cre+tc tt rnitldllrl_s streti111 which eclnc.'+ntrtlteS
the recycltlhle ¢Cllltltlllers t'l'lllil the twer,,:,izecl milt+rilil lind the fines, The

uversized maleriul cttn be lllcked Icl rucuver cc>rru_tttud, newsl_rirlt, lllltslie films,
lind Ittr_e t'urrcms and mln-t'ev'rlitts it+hiS, Tile rnitldlin_s tire imssed under ii
rnitgI1et to reeclver lill ettllS ttntl tllell intrllcluced Jltt¢i till till' clussil'ier thtit acts like
il++ hil+lical winmlwin_ device tel Selmrttte "lites" l'r¢+nl"huuvi+_," 'l'he "tiLes" tire

hltnd picked tu re¢cWc.'l'ttlunlirlurn tttliS and l>ittsti<.'l_llttles l'rllm Ill+ cclntttrnintitln_
snlull llieees cii' imller, yttrd wu_t+, etc, which inherently l'i>lli_w the nlttrketuhl+
ctlntttirlers, 'l'he "he,'tvies" are llltnd l}iek+d Ill recclver unl_ri_ken and lilt/++ pi+ees
c_t' glnss ttlltl Ilettvy pieces iii' J'+rriltl_ tilld ii(lli-t'erltillS ro+tills f'i'¢lrll the
CCllllttlrlllltttlilj,4 _lll'lltt_,e, yltl'tl wlisto, i_ht,stic tclys, +tc', The middlii+l_js tiild cir+rs
r+sidtiltls ctiil fie <:¢llllbJllvd ttlld i.i,,4etlin iii1 illCJliertllclr cir ti_ 1_,I)I,' feed st¢lck, TII+

fiiles are _urierltlly siinllltr t¢_thci,_utkenui'iited I'>ythe t'irst twcl tllierrititive_, but

they CClllltlJll Jes.__luitleied _ltl_s, l",lld-use i'+slrJclitlns i+rtlhltl+ly tils(i til)lily i+ the
c'¢lillliclsl llilttle I'l'tlit+ ihi,_ it_tttU+l'iti]+

The ._l_ucific+i+ert'lirnltille+ cii' tt ,'+lltle+cif-lho-tirt lll'¢lce,_sliig sy,'41ellldel)Ond,_cm the
._eluctetl utjuJliiiiulll tirlHil_elliUllt tilltl Iii+ c.'¢li111)llsJti¢>11iii" lh+ wtislo, As ii rclilgll
BuJde, lii'lictJcal ._y._leillSrec'clVUl'_I()tel 0()llercunt lit' the t'urr(iu_ mettils, ft() tcp_()
liurc'ent cii' the ttlui_lillUlll, 5() Iii 75 llei'Culit cii' til+ 1.4'ltts+'4,tiill;l till icl hlilf cii' t11¢
recycltil+le I)nlier ttnd lllttsilc ' Jt1the feetl ,'+tc_c'k,t lib,ller reciiveriu.'4 tire tlle¢lretlctill7
llil._sihlu, I I_lwuver, the c'll._t <if Jllcrc,tt.W,iligly UXllellSlvu tilid less etTeciivu
eqUilllliC'.ill, tidtlJlilllittl llelll+lu (the +C>liC+llliii +dJlliJili,'4hillg, relUiliS), iilid redtic.'ed
rntlrkulttllJllly tit the. i'++<lvui'ud i_r_ldLit.'t,_(dtle Iii lllC'lell,_ud CClllltllilJillllillll) liee{I
tel be etlrql'ully <.:¢>l_._idolUdbefliru CClliiillittlll_ t+l IlJ_her i'ee¢lveiy l'llles, (if +til.li+So,

if tl MV;',l: is i)ilic'e+Sjll_+t¢lllly climnlinl+ltd recyc'l+tl'_les,virtually cll1111ilei+recw,,ery
lit intirkutablu in+iterittl_ is ll<l._sihlu,

Ru_artllus.s lit +the al_l+r'_lac'hsulec'iud, frlint-ciltl i+rllc'us,_lii_ is ti slttie-<lf-lhu-art
fe+tttlru iri ti wttstu-lll-Ullurl4y t)IHIll, l:riiltl u I+uhlic I_dicy I+ei',Sl)uctive, Stlch
helittl'atillll J._wlirthwhilu be.¢ttilSt.' recyclinlj is eliclitll+tt_udl raw l'eSiitlrce,'4art:
<.'+iri.burred',and etit.'ri<_y._i_ivilil4httr+ realized (ii usulilly ttiku_ Ius.'+¢llUl'Ty I¢i nlttke
li new elltl lll'¢_dtlCt ¢lul iii' recyclc'.d feed ._liick thrill ii cl¢l__',_¢ltlt iii' rttw llltiterJtlJ_),



I.'rc_N1_lrl uilvil'(IXlNluHl_ll i)er,Sl_uulivu, I'r(llll-eiltl I_rl_cc'.s,_ivl_i,_ iNIllilivuly F,()llU
i',uc_tu,_eil 1utltluus iluIi',",' tllut_LIualll,,,,.si(_al,sI_y._Up_.ir_itiN_Urllitly lllut_.ll I_.'._r'lni_ituxiln
I_a'il_r t_, Ul)nibLIhliclil. Wllutl _1141iHt UtltlilG_uU with _z IHudizztN _,_t'l'iciurluy

Ihure w_l._ii slillislic_llly sil_Nit'k'_Htl'udijcli_ltl li1 the eminni<>t_I_l'ir'iice Ilullvy Illuttll,s
_lllll ,_i_nluurilurJil l_l_llill_lnls, I lllwuv_._r,llVifillll_l_.'_.lill_lI'r_llll lllllnl,s ugililll>utl with
,_dlllu-_fl'-lllc'-_ll'l llir l_(_lluli(_l_C_llil'(fl uqlliptllUali il1(lit_klU,sIhlll lilly cllllli_e,s ill II'flee
.urF_i,ssi_rl,__cllluvud I)y I>I'_,,,.'us,_ir_ui'¢,v,,illlill lliu (.'Xl>Urlrvlulllill urr_u, 'J'Jllll i_, w(..,

S'I'I,_AM (_I,',NI,',I,LA'i'I()N

'l'llu jloill'l ()t' ILw;isle-l_,l-ellel_y I>[_il_Ii,gthu slul.llll ge.ll_.'l'lit(_l, l lure thk' ,_>li_lw_.stu
is illcil!Uilllud willl li'Iu lil)urlitutl Ilc'_ll 1'ucuvurud iii 11,,v<>rki11_t'l!.lid-Iike slu.;lIll,
'l'hu r'uc_vu1'ud IlU_ll (,.'_lrlili(.;iI I)(..'tl._c,tl ll_ B(..'ll_.,r_ll(.'uluc'lliuily (_I pi'_vitle Ilulil i¢_

'l'h,,' lylw. (ii stelilll _t!llk.'l'l,ll(ll' IISL'd J,_,i() li illl)g,_!CXLOIll,I.I(.luniBHur'n el(.'(.'i,_i()rl;lrltl

ruGuir(.'l_lul_ls, I1 in uc_l_illic'_lll_., l'u_l_il')le_lIIcl pru(.lutll iii (.N_dit't'ui'unl lllillB,'.; iii
lllr_.' pl_lills II_illl ii is iii sill_lll, t"¢_v'uxllHIlflU, 5()i_n-I)c'r-(.l%,, ,,.;ll_G_;.L,_,_OHII')Iu(.I,
rulr;ict(iry w_lll, Hl()dHl_lr iv_,uii_ur_li()r,s_ll'u t'rugllul_lly lh_' eU()l_();llic ch()icu t'()r ii 3()()

_lchiuvud t_v _i._iil<l,lu, t'iultl-ereclud illcillerlill>r, I1'ii 2,()(1()l_ll-pui-dily illstliil_lli_rl
is c'_lilleilltll_ltt'cl, hllwc'ver, II._ill_ t'lll'lV 5l)l¢lll-i)t:l'-il_l.V inc'illC!i'lil(ir,_ i,_ilcll ,_l_ile-¢ll'-
Iht,-_irl, i\ ._l_il¢-()l-llit_-_irl, wfl.kle-Ii_-t,llt, rl_y i)l_liil li._c,._Iw(_ Ii) F_iilr ._lefllll
!_,t,_lt,l_illll'._ l(i i)i._vitlu _ill c_c,(_ll(llllit,b_ll_lllCUbulWUeli c'(lll._lltlCli(lll, i_l_el'_ilin_t, llild
ii111[i11t!ll{i iiL't' t:(i._I._,

_r_ilc', iii SC'llli-ktl,_ll_li._illll iii iii [i t'ltiiclizc'cl bud, 'l'hu ._lc'lilll _C'llC'llllllr i._clu.q_tnuU
willl _l 7_l_-.li_,,liic'llc'l(iktirc', IHl._ _itllllill_llic' c'llnlllll_ ll)r lilt' i_llt! lillcl lll_iill,_ i_l
inlr_tllicli_lll I'(li lilldc;rtirt' _illil ll\'t_rl'iru _lil, illlcl llilllc'cl_ Illu ll_lililln._ ¢1t'lhc'.
ttlrll_it,c, ._lil_iuc'lc,iI Ii_ C,l(i._i(lll _iilll [illulll_ilililj , tllrll_ic'c' _illll_l_l)hc'rc'._wiih ,_ilic'clil
c'_illlillu rt'tr_lc'llliiu._ _iillt lii!jh t'lirlllllc, lilul_il._, 'l'hu I'LIl'li_ic't!._ll_illr is dt!._il_lic'tl Iii
t'llklilt.' Ih_ll ihu b,_l_C!_,t_Ullc'l_llc'tl (iii Illu l:,liilc, _iic' lh(ll(lll_Jlly illixc'cl wilh _lir lllld
btlriic'll ii> l_r_ic!lic'_llc'l)nlt_l¢lillll _is ihuy ]l[l._._lhl_lLil_h lhu lhrll_ll, 'l'lli._ tl._li_lll$,
lilC,_ill._Ili_il lhc, Itlrll_ic'c' i.__lC'llltlVli_illiiC'_lllv lil(itlt, Ji.,tl_llicl lllu _lvcrliru _iir ._$,klt'lli
tlukix,,liull i_l t'llkLirc' lill)rc' lJHill I'lill-ilir_l_li i)c'iiull_lli_ln (li' lhu r_lixing jels, 'l'he
i_lly._ic'_ll _ll_ll_c, _illtl c'(lliil_ilkli(lli c'_illr¢ll t'c'{illli't!._ iirt' du.qBilud I_l iliiiliillizu
ilic'l_il)l)lc'Ic' t'lJlilJ)ll,kli_ll iillcl lllu c'lili_._i_)li_ll'c'_ii'l_lui lillllillxitlu _ili¢l Ir_lc't! lll'_t_llliC
L?()lllillllillH iiIh,



U,uJJer<_ullel _×y_e.nct>n_enlrltt[_>n ._i_jml_ar'u u_ud Lt+lr'in1 the/1111()[111[()J' (2XCL!.',I_

ttll' to Ull,_tll'e thut the I'zll'llticu LUtnlWrutures ure tz,_h<_(tz._lm._sil_lu tznd the t'lnmc
i_ neuter'cd in lhc thr_mt ,_ ii dues nut Itmcll u wnll ttm.I Ix.,ut_m_,quenchud, 13v
prc_l+erly ctmtr<_llin_ thu _ttn(>tlllt iLlld h_c_tth_n<_1'uJr Jll the t'LlrllttCe, tcllll_er£tttll'e._
ttre nmximlz_d ttml tt'_tce ur_nnk' I'(_rnltltjon cli,_c_mt'n_ed h), drivin_ thu
c()rnhLJ.sti()nrettcti(_nsI)H_ClIc[LIIycl(_suIuequIIJl'irJurn,

'I'heI'ur'n_u+.'eclm_nI+erund I_(_ilurcoiwe.cti(_nIm.'.+su.'.+ure de._i_,nedt(_rnlnlrnlze

l'utilin_und wn,,:,l_t_,c,i,c,,n_ct+.tlh_ssdue t_)er(_xJr_nttmlc_rrt_,'.+iun,SUl>urhcntcr_

_t'cused It>elcvulcthestut_intetnI'_emturcnirovetItchuIIin_p(_int,Itm.Ixtttte+uF-
thc-ttrtsuI'_ei'I_ct_tcr_ttrt.:,,.:Jthcrmtu.Icuut _,+I'exoticn',ctttlsur_ircshlch.ludI'ru,rn
directr'udiunthutttIms.si'ct+I'r_>rnlh<..'I'irc,I:,¢urtt_nlizernnd huilcrtubeImnks ure

used tt_I'ir_tI',ri_wuturclt_.scI_tilehuiIin_Imlnt_tI_.IthellIt>uctuuIIyI;_iIthe

writerIt)Illttkcii,',.+tt.!tliil-W_.tt+,.,rIIIIXILII'Cwhich isSelml'£ttcdithe_lctlllljJ,t_Jtl_Ii)lhc

_L_pcrhentcr_tI_.lLhc v,,ttterrelurnedt(>lhc b()Jlcr,,Stnte-(_I'-the-nrtecc)n()inJzer

und ht_iI,,.'rfur+csurc _n'run._edin ;.twid+,_-Slm,,,ud,in-lin_,l'mllurntc_xt_inirnize
I'uuIin,U,,+.tt_.Ifi.tciIitutecluunin_,I.'Iecuu_u_I'thett_I1cImr_tctcri_Ii¢_,I'urnltcuwuII_

itlld tubes ttrc _:luuned u,_ili_rul_pUr,s r_flhcr ttm_l the nmrc ct_nvurttJt)llul sout
hluwer_,

,Stutu-t_l'-tllu.-nrt s<)lid wustu t'u,edcr._ prr)vide p()siti,,,e ctmtrul ()t' wuste intr()ducti()n

inl_> lhc I'urnacc _tnd uir irll'illrulitm, ,Slutc-ut'-lhc+_trl _tsl_hundlin B sy._lerns nrc
_lesiBnctlst_tlltttevcrythin+_,thalc_tnI_.'l'c<.lintuthe l'urnucecan le_we,"]'Imtin,

the ush extrm.,li(_n sy,stcm in de,_i_ned t(_ Im.S._ttnythin_ llmI cttn enter the
incinurttl_r tllr_m_h tile I'cedcr, i_,_trncxtrltClOl'S v/hich extru',le the ttsh _ml _1"_t

w_ttcrl_nthttrustutc-t_l'-thc-_trtl'_>rUnl)r(_cus.sud,v+,,_tste-l'ircd.,.'ysturrt.s.'l'het'cIlltty

he tc>t_little ctmrsu nmtcri_.tl i_t Rf)I: ttsll l'c>r_t t'uvn cxlrttcl(>r II>pr't>l_crly wt_rk st>
wet dt'+t_ ull_tiul <..'t_t,,,<..+),_rsttrc stntu-td'-tl+_c..+.trtl'_r thin type _I'Jn.',.+t+.tlltttit>n,

lrtdividuttl ._tittc-tfl'-th.c-itrt, wit.'.:,tc-tt>-,,.,.nc,r+g.yl+_lttntstems _cr_c.x'tttt>rs rttltL..+,cin size
l'rt)nt 25 t(> .':ii)I(_i1S-l>Cr'-t.lttyint_dular units cqUJl)l>Cd ,+viii;v,'u.',+tehcut l+<>ilers, t_
I,()()()+ tt)ns-pcr-dny v,/ull l'urmtcc:,+ with intcy, r'nl stcnrn _uncrttt()rs,

i,',Ni,',l,tGY (,()NYI,',I,tSI()N

Wtt.stc-tt_-t.+tzur_vt'ttcilitius nru ¢m_.'uzti+,t]l),._t.u_tnt-._lcctrJci>c>v,,cri+l+.tnts,vJnttt_o IUS()
t(> ]t_fl(), Wa_to.-tt)-UllC.r+,.Yp]ttllt ._lcttlll c_>nditit>n.snru _onurttl].v litnitod lt> _()() psi_
nnd t',I?5° I+'hy thu imttzru _I' thu ct>xnlui_tii_n l_r_>duct._nnd entrtti_zcd _tsh, l ligher
,'.+tcttIllt.'t>ll<..lJti()llXhre,",+'hucn used wh,.,n the lllal'kcl ]ltt_ den1_.tltd.ed Itlld ,,.+h_mltlllt)t

he ruled(>IiiillSl>UciulCJI'CIIIIISI+tlICCX,l.()wcr.stcttnlct)nditit>nsshtmld ttlst>lie

uxud wlluni_rudcnl(+rtect_nmendud hyspeciI'icIurrutcumttntifitctllrCl'SIm._udt+n
thuiruxp,uriuilcu.



'l'he ntuount til' eleetrldty gener'uled is (.lelerullrled hy tile steltm cycle :lhd Is
run(lily d(me uslug well-km)we ellgiueering iIlerJmu.lymLmlcs prineil)les :trld
pr(_eedures, Smnll wuste-tu-erlergy plants use simple stenm cycles wiLhout
extruetlcm (Ittkirlg slmle t_lit of :t turhlue bet't_re the exhnust to use lt to hent
Ix_iler feed wilier--lt' doric properly, extr[teti(ms itlerense tile nmouul (_t'electricity
g_nerated I'rc_mthe t'tlel I_urued), l,:lrger w:lsle-lo-ellergy pl:lrlts ee_nonllenlly use
three or four extrnetJorls _._,lldst,tlges _fl' reed wetter Ilentlng,

l.)etermlnlng hm,V much eleetrlcily will relnain t(_ he gold ill'lcr nee_n_rlllrlg t'_r nii
in-phir_l uses Jsn I'Uuelhm c_t'whnt Lh_lsein-pitier usesnrc, Stnte-tfl'-the-nrt, wnste-
to-energy pl:mis typleully e(m,_tllne 8() t_ I()0 kWh/toll of waste htlrned :end sell
rn_re thar_ 500 kWh/toll,

li;NVIR()NMI,:NTAI_ Iq/,O'I'I_,C.TI0 N

A stnle-c_t'-{he-nrt, wnsle-to-euergy plar_t is cleslgned to e_mq_lywith ali nl_plicuhle
In,,vs and regulatJ(ms, 'l'(u.hty, this Ille:LllS thai the stealU generatt)r i_ equipl_ed
with ndd ges und I'ine imrtJctll:lte e(mtrols, lu st_me h_eatlorls, N()x c_t_tl'c_lis uls_
aplflied, Prucess wuste water eruissi_ms ere minimized by using either high-cycle
c()ollNg l<)wers ()z' nlr-e(n)led corldensers ;led recyeliug _tlld reusing ns much
process writer us possible, with Ihe neid gns eontI'(_l system being the ultirrml.e sink
for process W:lSle W:llel', rather thnn the sewer, A state-of-the-nrl plnnt includes
I_nWision t'_r the ftllure I_enefleiation til' nsh and [ts e_mver'si_N [fifo _._usable
l_r_duet,

AIR POI,I,LrI'I()N CONTI{(}I,

'i'he stute-_l'-the-urt air p_llutilm contnfl equiplue_lt I'or small waste-to-euergy
plants ix in.jeeti_n (_I' ;.t t_v.,,dered acid gas c(_ruml reagent t'_fllt_wed hy a hug
II_mse, l"_r l_trge wasle-l_>eliergy pl_tiiIs, the sl;,lle-i_l'-lhu-ilrl Ii1 lhc l;nited gI:lles
is a spray drier (dry scrubber) where a dissolved acid gas eontl'_l reagent is
atlm]ix.ed alld mixed with the flue gas t'_fll_wed by a hag hl>use,

Iii stale-_t'-lhe-arl, w_.tsle,.lo-erlergy I_la_lls, the acid g_s scrul_l_ing i'e:lgl.'r_l is
inll_>dtieed iutt_ the flue gas stream nlong with or fl>llmving hulnidit'icntion tt_
reduce the gns temperature l_ al'ural 2_15_'1;. Acid gases are removed t'rc_nl the
I'mlance _>t'the flue ges by al_s_rplic_rl uud ac.lsorl_li¢m t'l_llc_weclby neutruliz_ttic_r_
(II' the S() x, I1('1, nl]d i!i;, 1_1a(hlili_m t(_ e_ulml aehiew.'d duriug the initinl
c(irllacl, lll(_l'e removal is achieved in the IxU._ h(mse, as the acid gnses in the flue

gas e(_tlta.ct tile unreacled reagent preseIit in ii le bag h(mse I'ilter cake. 'l'he filler
cake l_r'(_,,,i_.lesa grace perh_d i,l' nlxmt u half hIrer, dur'il_g which relmirs cnn he
made l(_ lhc acid gas c(mtn_l ,syslem I_efi)re emissi_>ns I_ec(m_e essentiully
tlne{_nl r_l led,
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'l'l)e_.tcic,lgns rengent ()I'l')n'efererlcel'()rn spruycirierequipped l)lunt is ustnnlty()n-
site, slnked pel')l_lelime, Dry inJecti()nI'ncllltles use either l)()wtlered hy(.lrnted
lime ()t' n nnlurnlly ()eeurring s(u.liunl-hnsedrengent like 'l'r()lln or Nne()litc,
"l'yplcnl uclrl gns rem(wnl design i)()in(s nrc 8() t(i (,)()lU.'.reenlS()x nlu.I0()t() _5
percent 11(.'1 remm,,nl, l:iel(.I eXl)erlence intli(.'utes Ilmr belier euntr()l Is
nchlewlt'fle,

'l'rnee element control cen I')e enhnncecl tllr()ugh lhc use (ft' nth.lilives, i"()r
e×nnll)le, field trinls intlicnte Lhnl sutliunl sull'icle c,nn I_e mixed with the wnler
used in _._ci(.lg_._se()iltr()l systemst() e()ntr()l f_()t() 8()l)ereent el' lhc wq:)()rplutse
merctlry whk:ll ve()I.xldutllerwlse l_eernltte(.l,

One ot' the netd gns c()ntx'(fl x'encti()n Im)(lucls0 eniclum el_h)ride, is very
hytlr()seol)ie so thlltspeelnl cure has tu i)e exercised when senlirlg the hug h()use
to prevent air lenks, Insulnting nnd hunt trncing to prevent stlt't'Ment wnll Imnt
loss t() enc()urnge writer nds()rpti(m Is necessnry I() uv(tid nsh Imrdening,

'l'here iSnn ()pen (Itzeslhmc(meerningthe relnlJveenvlr()nmenlnl pert'()rmLtnceot'
reverse nir nnd pulse jet Img h(mses, While either nrc, in my ()l_ini()'n,stnte-()f-
the-eft l()tlny, evidence is rn(}unting tlm', n signlt'icnnl p()rti()n ()t' the truce
Ilnznrtl()us ernissi(ms corltr()l is nehieved I)y ntls()rl_ti()n in the I'mg tl()use, it' this
hyl-)(_tlleslsproves to be the ense, reverse nir tmg Il()uses with their inlmrently
thicker (.lusl euke tony he lhc f'uture eqUil)nlenl ()t'choice, l.)nt'(trtt_zmtely,reverse
nif hng Il()uses nrc designed with nn nir-t()-el()th rnti()less tl)nn two with ()he
m()dule (ft'f-line t'()rdenning _u'Ldnrl()ther (fiTt'or rel)nix', Pulsejet Img h()useshre
typienlly designed with nn nir-t()-ch)th rnti() less tllnn ten, As _t result, n reverse
nif Img house eqtlil_ped systelll JSnI)()Ulfive times bigger tlmn n pulse .jet system,
so t:)ulse jets tire nu_I'c prevnlent,

1,inlited (.l[tl[tin(licnles tirol the re_n()valefficiency t'()r i)()lar ()rganic'm()leculeslike
tli()xJnsund t'urnnsnru I)etween 80 nn(.i05 percent, l,:xtensivetesiing ni stnte-()t'-
tile-ILl't, w_._ste-t()-energyl]lnnts indic[ties that rr)ost trnee ernissJ()ns are below
detection iirnils unless snmpling times nrc extended l'r()rn lhc e(mventi()nnl two
to three lu)urs t()more thnn eight hcmrs,

In Fur()pe, some Inrge stnte-ul'-the-nrt, waste-to-energy lflnnts nrc etluit_ped with
a low-efficiency, electr()static l)recipital()r ',I'()ll()wedI')ylhc ¢()olingside ()l'a qtl_l'tZ
tube, ttll')ulnr Ilent exchnnger; tw() singe, c()unter-ctlrrent I)ul)hle cap ()r frocked
I_edwet scruhher',wet ulecll'()SltllJc in'ecil:)it_.tt()rt'or inist eliminnti()rl', nnd t'innlly
the reheat side ()t" the tuln_l_tr hunt exclmnger t() c()nlr()l ncid gases nlltl
F)nrtJct_httes,While this etlt_Jl)mer_tnlignrnent is et't'ectJve f()r acid gnses nnd henvy
rnetnls which can I)e cnused l() condense, test ¢lgtl_,tindicates IIml lrnce Ilnz_trd()us

organics like di()xins und t't_rnnswhich have high octnl-water l)nrtili()n c()etTicients
are n()t e()rltr()lled nenrly ns well ns Ihey nrc in (Iry scrul)her/l)ng h()use e(.tuil)l_ed
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t'tu:illties, 'i'he scrul'fl_lug r'eageul tau he dt>petl, huwecer, m cuntr'<fl stmle
utherwise emitted mnhstauceslike vapor phasemercury, st+the i+t_tentlalexistsI'c>r
this type t+t'ecmtrcllsystelll t_>he teehnlettlly¢'urrlpetltlvewith tt dry serLIhber/h_.tg
house at'Letfurther develcq_rnerlt,CtmseqtJerltly,while a dry scrubber t'cfllowed
hy a hught>Ll,'.ierepresentsthe state-tfl'-the-ttrttxl£tlx'I_cflluthmetmtr{_lt'c>rwaste-tu-
ellergy t'udlltles, the l:,:l.lrtq}et`tnttl_l>rt)ttehuuty [_t'(+velt.)be equt`tllyeffective,

Stttte-uf-the-ttl't lit Oxides of Nltrogeu (NOx) +.:ur_trulfur wttste-to.ellel'gy pltull,'+,
Is specific nort-cttt[tlytic retluctlcm (SN(!I+,), Cumputltlve systems u,'+lngeither
t`tll1111()P,it`Lor ILt'et`Lt`Llmlem' {11e_.)rtlhlr_tLt[oI1wlth prt+prlettLry erlhtLl1¢er,%"sllp-
klllers," and hyt.lrogerl are corr_ruerclttlly ttvt`tilttble,

'l'he l+atented l:£_xol_'l'ermt`tl deN()x l)rt+eess lm irl ct)rr_trlerclttl use t`tt tl+ree
St>utherI_ C..?allfL)rnlt`Lwu,ste-tt)-erlergy l)Ittnts, While each tel' these l't`Lcilltleshelm+.t
+,.liffererltNC)xemissions et_tltrul deslgu l_t+Int,the must t`tggrusslvelye<mtrt>lled lm
tLehleving emissions less tJlttt 125 PI:_M+,.IvO+'7 pereetLt O2, eight-hour average,
This represerlts tLuumimtl 50 tu 75 l_ercent redu¢'tlorl In NOx emlssiou,s, 'l'here
is tt l+ermltytts,so¢itttedwith this level uf NOx euntrol, St+meuf the ttrn111{}nlt`tli{ees
nc_treact with tile NOx t`tru.lis emitted irt the flue gas _,ts"ttrnrrlorlittslip," At the
slip level,+,eurreutly l_eingachleved, ,,+,ufficierlt tt111111{)ltitlmchlt>ride vapor ct,ell l'(+rnl
by rettctiorl,s hetweeu the slip tired the I0 tr> 15 Plm; I ICI exitlng tt dry scrubber
operttted with high acid gas rettgeut stuielllometry that wtlen the I+lum cools
below 140° F (about ilmr stack ditttrleter,,.+<.l<>wnplurtle), the ttllllllOtljl.llll chlurh.le
vt`tporcurtdet+,,+esrts tell ae|'usol t'unlu t`trlda vi,,.+ible,pers[stent,white-blue i+ltlrne
forms, l_)el>endir_gUl+t_rtvisil+ilityand ttrrlhiertt air quality cunsideratiotits, state-el-
the-art ltir pollutlurl ctmtrol l'u,' waste-le-energy l'aeilltieg may ur 111t`tynut include
SNCR +.lttt pttrtietllt`tr plant+

EMISSIONS MONITORING ANl)TEST]N(;

/, state-ol'-the-;,trt, wtt,ste-tc>-etlergyl_htnt hits tru exterlsive CotltilltlOUS ellli,'+,";it>ns

II_t,ttitm'ing system installed in the stack, "l'his ,system is used to derr+t)nstrttte
l_trrnit ct_rttlitiun attd regulattlry c<>r_tl)liance,cuntrt>l the acid gels and N()x
erni:sions contrt>l systems, tired tu help witlt lrtmble,shc_t>tir_g, Ck+r_tiru_ous
crni,sslt;r_srru+nit(>rsare avttilahle, aitd rntty he required tr>be api+lied by l+er_ding
legislative uctic>nI't>rNOx, St.)x, C,(), ()pacity and HCI, l)iluent mor_itt)rs (02
and CO2) are t`tlsu needed tt_ correct the emissi{+rt,+,to standard condltior_,s for
ct)tl+l)t`trJst)z_tr>stttt_dt`trd.'.;,

'l'he accuracy el' extractive SC)x moniturs ratty he COml+romisedwhen SNCR
,+ystemsare instttllud, "l'raee _+tlllt)Llllt.',;,{)l' ttrnrr_or+it_rrlstilfitte l't>rtt_e¢lby ttrtlt'flotli+.t

slip ct>n_biuir_gwith the sr_all ttlllt_unt of St+)2 leaviI_g the acid gas cuntrol
e¢luiprner+t plates trot it+ the sampliug lines artd adsot'b,s or ¢lesurt>sSOx rts the
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coileelltratloll cimtlges ill tile ctltltrol[cd gtis strettm, The i'estllt in tlitlt tile fcdcrtd
CI.,',MS relutlve uccurtwy ural drift requirements ctitlrlot be relilibly met, Fimtl
nlodlfietttlutls to ata extrttetlve S() x rlltlnitur t(i meet the t'cdertd rnonltur drift al.td

tell(Live lwcurttcy t'equirer,ilellts are uridcr tlevelopmer_t,

Becuuse (if t},ie I'mbllc tr(ld reguhltl)ry ILl(ores( til wiiste-tc)-et+ergy I_llints, ii stttte-ol'-
tke-ltrt I'tteillty Is desigtled to t'ttcilltate c(itnpllaHce trod resetu'ch testlllg, 'l'his
t.ilearls thmt there tire mtlt'e test pL)rts ttnd easier ttecess thmH required by federal
and stute regulittlulls, I'erlnm.ier_t electric(ii, wilier, ll(dSts, tit.td phttforrus are
I;Irovided,

Tile state-tfr-lile-art t'acility lmtYl)ically tested flit' permit curnpllatlce and tri(ce
errlissl(ms shurtly til'lcr start-til+ und agitiri a year later, F'erlditlg t'ederttl regultitl(m

Indicates thtlt testing will be thlrle tLt,illUttllyfur the first Lilt'ce years arid triennially
tllereat'ter ii'tile cotitiltu(ms emissiur_s murlltors ilidicate tlittt Li,lefacility has beet,i
upertltirlg witilitl Its pcmli(ted limits,

i

ASI] MANA(;EMENT

A stale-ol'-tlle-urt, waste-t(_-eHergy plarit without t'r()tlt-erld processing in designed

to Selmrule ferrous arid Ittrge it.icr( materials from tile ash residue prior to
tiisp()sul, 'l'ile t'acility is tlesigtled for routirle ashl samplirlg s(i till( e(iml_lial,iee
with R('RA I.iazurtltltls waste trigger levels (lead arid eatlri,ilul,ii toxicity is of
I)rit,icilml ctmt.'errl) can be r(>tiliHely dem(mstraled.

Everl though state-(if-the-(irt, vcaste-ttl-el,iergy I:llttllt ash tents ta(ii,i-hazardous, given

l)erltiitlg federal legislatluru tt stttte-(if-the-ttrt, wtJ+ste-to-er+et'gy l)lttllt selids its itSll
t() ii double (it triple Iii(cd ash n,itlllcit'ill equil)l)ed with leachttte moilit(iritlg l.md
+l>llcctioii systeN,is, Altcrlttttively, iii+ state-(it'-ii(u-itri lilt(til tretlls (hl+ a,lh I)y tilt
(rdf(iii(iii (ii' tiil(iut 15 t)+rcunt t)ut'tll.tiltl c'ci'il+llt, til(ii possibly, t)roili'ictttry silicate
retigeFliS, lJ()rtltilltt ct;(,(le(ii-trot(led ash hits bcei,i shl()wn li)be rlt/i,i-Iltizttrtlol.lS USil,ig
tc+is ttllii tire iii(irt ttggl'CSkiv+lbl(iii the I'ederttl l+xtrtteti(_li I+l+()cedtlt'eToxicity Test

(I?;I:'-'I'()X; i,i()_,,,'replaced by the 'l'uxl+ COlieeiltrtitltin l,eltchlilg lJroce.tltlrc--TCI.l)),
Irl ttclditi(li,i, lit(ii(iii, lie vitrificliti(_l'i ()1' iileilicrtttur ash i,,; tii,itierwtty so til;lt tile
sttitc-(lt'-ihu-ttrt iii l.t,,,;hfret(lr(lc(lt ii(try s()(lll tidy(ii,ice ir the rec(Ivery (.ii' lilttrkettll)le
illCtttl,,,;, gl+tssifictiii(lil <if tl,iu I>tiltiilce, relitibility illlitei'ittls (if c'[)t+sirtlctioil, lind
et,'{ll,i(iHli+_ til'e l>lt)vt',ll,

WATi,'.R I'()I,I,UTi(iN (2()NTR()i+

,'.;ttite-()t'-thlc-ttrt, wttstc-t()-energy I)ltiilts get,(crate wtiste writer t'rliill sttilitttry
l'acilitie+<,tilitl Jiltltislriill l+t'(Icesses_Stiliilaiy wttsto it,ittr.ittgei,iieilt in well kil()vcii ttntl
usuttlly ticc'(inll_lished by tliscllttrgii,ig t() the sttnitttry sewl.'.r,
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Industrial waste waters are generated as a result of treating boiler feed water,

0nee-through bearing cooling, cooling tower blow-d¢_wn, lind plaint housekeeping.
In a state-of-the-art, waste-to-energy plant, these flows are minimized, lind the

,remaining.water recycled. Typically, high wcles of concentration cooling towers
or air-cooled condensers are employed. Process waste water is accumulated on
site, treated and reu._ed to minimize the use of imported or potable water.
Cooling tower blow-down and surplus process waste water is cold lime softened
and used in the acid gas control system. Zero process waste water discharge
characterizes a state-of-the-art, waste-to-energy plant; a sewer is only needed for
sanitary waste management.

Storm water management at a waste-to-energy plant can be problematic. Despite
best efforts, some ash may be tracked about the site and can be washed into the

storm water system. A state-of-the-art, waste-to-energy plant design recognizes
this potential problem and provides a holding basin for .,,torm water so that any
ash can be settled out. As a side benefit, the storm water holding basin
,mpernatent is usually suitable cooling tower make-up. Thus, there can be
operating cost savings associated with preventing any possibility of ash-laden
water being discharged from the plant site; the value _f this savings depends on
the c_st of water.

SUMMARY

A waste-t_)-energ_' plant that meets the state-of-the-art in all areas would receive
waste in an enclosed area that is al_,,,avs kept under negative pressure to c_mtrol
fugitive emissions, provide f_r waste in.,,I,ection pricer t_ prc_cessing {_r storage,
process the waste t_ rem,_ve recvclables and und¢,,irables, have a modern steam
generator equipped ',_ith at lea.',t a dr_ scrubt,er and bag htmse c_mbination and

possibly a SNCR NOx reducti{m sv>tem, generate electricity u.,,irlg an
economically _ptimal 8(1() psig/83_'_oF steam ©'tie, recc_,.er metal.,, treat the ash
to make it usable, collect and reu.,,e st_rm ,aater _n site, and "zer_ discharge" the
industrial ,aastc _vater strean>.

Of course, not ali g_od, m_dern plants will match thi,, interpretati_:l {_fthe state-
of-the-art in ,,_me areas. If the,, did, the >tare-of-the-art _,_,'_uldnever advance,

and there would he n_ further need f,_r papers like thb, one!
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V. CASE STUDIES IN SITING



INDUSTRIAL EXPERIENCE IN SITING

Mary Ryan, Director
Community Relations, Midwest Region
Waste Management of North America

INTRODUCTION

The date is in the future--January first of the year 2000. The place can be New
York City, Ims Angeles, Philadelphia, or Chicago. "File situation is bleak.
Residents in these cities have no piace to dispose of their garbage--it contitzues
tc)pile up at alleys, curbs, parklands, and vacant lots. Residents are outraged. No
immediate solution is at hand. There is a tremendc,,,s amount of hand-wringing
and finger pointing, but one fact is not refutable--the garbage in these locales is
in search of a home. There is simply no place for it to go! Far-fetched, you say?
Think again?

More than a third of the nation's landfills will be full within the next decade.

New York will exhaust its capacity in eight years, Los Angeles in five,
Philadelphia is out of capacity now, and Chicago will have filled its landfills to
brimming by 1995. This does not paint a pretty picture, but it is, in fact, an ali
too real, accurate one!

The problem of solid waste or garbage disposal in the country today is not that
the industry does not know how to solve it.

NOT IN MY BACKYARI)

Theessence of the problem with waste disposal today has to do with the
American publics' perceptions, values, priorities and most significantly, their
willingness tc) negotiate competing tradeoffs in life. We are afraid to confront
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ourselves in the mirrllr and admit, "Yes, i WaHl garbage ii) be disDised _lt"safely";
"Yes, I think recycling is ii g(_(l_.litle[l"', "Ni), 1d(m't want the landfill, the transfer
static)n, _lr the iu¢ineratl_r in my c(mlmunit.v"', and 'IN(), 1 can't be lee personally
inclmvenicnccd by haviug t()rinse bllttlcs, ()r buy seDlral¢ yard waste and
recycling bags." "i_ut," yllu n]ight s_ty,"most Americans ,'ire already dc)ing their
[)itri.. I' ! _t/;-l._s(ui]ewhal disheartened bv the August lt;l/() l_mper i](lll. Altlulugh
ii ackn(_wlcdged that Americ[lus gerJerally are ill(ire envir(inincntally c_HIsci_lus
tcld;ty than 2() years ago, _nly 22 percent of those surveyed saM they were doing
their part Ii) impr(r,,e the environment by, t'llr exanJple, recyclii]g. We still have

a li)nS pul",lic ecltu;-ltilm r_ad to travel,

A Iq_4_ survey cundtlcied tw the National S_li_.l Wastes M;-lnagement Association
t'l_tlnd thai Americans are radically inci)nsistenl when they talk ;-fl'ulut the
c()unlr,,"s _,arbage disl'utsal prublern. These inc(insistenci(s, and the dread ptlblic
(fffici;lls fltcc iu Sl)caking frankly to their ¢¢ulstituents lib(iu( the t¢lugh decisi(ms
lh;-ll We llltiSl [;.iCe rclati,,'¢ t(_ ii(lr gail_age, are italy tl_o t'amili;-tr across the
¢()Ullll"¢. \Vc arc dlling llurselves a gr;t,.'c iujustice by l_lJsip(ming these t(lugh
dccisi()ns.

()ur ¢l_ml_an,,"s chilly activities fiHd us fitting (_ne iii' the most imps)rr[tnt
euvir(ulmenu_l challcugcs facing the el)entry today, i. e., h()w d() we safely dispose
o1 the increasing v(llunles _)t'garbage generated by Americans ;-tnnually'? Between
lt]f_() and lU,_b lhc alll()Lllll ()t"garl'uigc Anlericarls t(issed aw;-l)' grew 80 percent
l'r(in] ,"17millikan t_ms t(i It_()millil_n liras, l]v the ye;-u"2()()(), this t'igure is expected
til increase ai]i_iher 22 percent,

i'['._' prlfl)lclil lulr indu._lry face.',, very .,,uccinctl), is thi_: l{vcryone wants their
g;iib;igc picked ti I) like cll)c'kw(_rk, bill the)' c1¢)nl)i w;-illl ii io cost I()() ii]tic'Di.
iMllsi illilll_itant cii' till, li(iii(ltir wants the garbage put tl_lw_] anywhere llear where
ilo _lr kite' Iivt.',<,,l'hi,<, ik lht.' I(i;lth.,,lliile li()l-ill-iilv-l_ac'k),ard _yllclrllln¢ or NIMIIY,

"l'ht.' "n(ll-Ji]-nlv-I_;-lckv[utl" allilude is unrc;ili.'qic C(lli.,,idl.'riiig lhat c;ich ()1112(ii' LIS
l)rl_tliices an avers.igt.'iii' five iii six i)_)tllltl,, iii garbage c;-ic'haild cvc'rv day.

Iii)wove:r, ,,,,ts ;.irt.' :iii abh(Jrrcd by (lur ()wn w;i.,,tc. "i'hink abill.ll ii, if viiu
inistakenlv lhr_lw Sl)lllc'lhing iii VliLIr (IWll garbage, yl)il first wanl lo COllVillc'e
),_lur_,c'll th;li vliti did hill lilrllw ii ;,iWtlV, Weil, ii Viltl decide )'l)ti did ihr(iw ii
li_,,,'_i)',Villi very gillgcrlv I)t.'giil Iii pick lhrllugh vililr garb;.lge c';-ill like ;l skilled
._lirgc(in irving I_ rclric, vc lhc h_lt)cfullv il_i-l(lll-.<,llilcd item. 'l'iie poinl is, we
c'_illll(_l l_lJcr;.llc ()ur ()Wli g;.lli)agc,.

Ycl, lilt, I(ic'l remaiii_, thai ii has I_g(I s(m]cwllcrc. II has been argued thai we
c;.111recycle Wl.lMC_iml rcdticc' ,,V;.l_Idtil the siitll'Ctt til stic'h [iii exlcnl thal ()LIPlltJed

l(ir tlis,_s:ll faciliii¢. <, will di_,_ll_pcar, iJtll this is simply ulltrkle, The
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li'+'nvironnlenttd Protection Agency estimtttes that by the year 2()()(), ft5 percent t>t'
municipal wastes will still have to Ite htnc.lfilled, l)own fnml 77,5 percent nu,,v,
it still rrteat]s fire.ling a IJlace for an estimated 107 million toms <)t'wasle, And
keel> in mitld, ten years agc_landfill disposal aventged $5 tc_$1()a Ion, 'l'c>day,
fees of $50 _ttem are CCnlllnorh and $IS() a ton on the l+.'ast(;'c_astis not unkru_wn

Scmle suggest that it is in the interest of waste nutnttgement ct>mpanies t+t>t to
recycle--the the¢>rybeing the mt>re gttrhage +,,rehave tc>handle, the m¢n'e rn<mey
we make,

I would resp<)nd that tills argullletlt is a sm(>ke screelt which fries tc) disguise, the.
real truth+ Americans ,,+,iii .or be atfie tu recycle everything, l+ven ii' we uehieved
a recycling goal cfl+5() percent tlationwide, 50 IJercent of our garhage still hits It>
gc) t_> th_>se magical places called "AWAY"--lratlsfer slatterns, incinerat_>rs,
landfills, and cornpc>st facilities, This isa reality nlarly people would rather not
face, Catl't garbage just disappear? lt is time that we face the cruel, herd fact
that the garbage we drop at the curies c>ralleys each week is not picked t.lp hy
Peter Pan and taken to Never, Never 1.arid,

We i)roduce it; we are equally resl>_rtsilHe fc>r finditlg solutions tc>r its dispt>sul,

I would ask you, how can pe_>plenr;lassume resl)lnlsihility ti_r their own waste?
Why do Amurica.s resist siting new ¢lispc+sal facilities? Why Ilave I<>cttl, state,
U,lld federal t>fficials ntH resl>t>nded to the evolutiork c>f the NIMI3Y el,isis
siltutlion?

A recent t'epc_rt on the NIMBY phen(Jlllena t'r<_rnthe R<fl_ert Wood .lohnsot+
l;c+undati_m, a I-larvard Medical Sclu_+l affiliate, revealed that more than one in

ten peot>lc interviewed said that their neigllhc>rhc_od has opposed sc_tne type of
facility (n<n restricted solely to disposal facilities) within lhepast five years. I talf
of thc>se wh_ said tllere was Ol)t)c_sition indicated that the Ol)l)ositic>n was
suceessl'tll in stOPl>ing the i.>roD_sudfacility,

1 believe tile reasc>n fl>r this reacti<>I1tc_nc>tsite new disp<>salfacilities is because
it is harder lt> c(_llectively arrive at scHutiorls when ali of us, Its waste producers,
share a little bit til'tile I_lame for causingc)r c(mtrihuting to the prc,hlern, l!ach
one of us believes that our "minimal coritributic>n '+ ccmld not possibly be
materially significantitlthehigschemec_l'thiugs, lt is etts)' for the ptlhlic t_>rally
arc>und tighter air pollutic, n c(>ntrc_lsi>n th<_sehorrible "l)olltitir_g factories," Ask
tilt)su same Americans h(+w arlxi(>us riley are t()have driving restrictious placed
on tile+I+ l)ursonall+v, s<+as tc>imprcwe a regicm's :tit' quality. ()ntu again, it's a
questicm tri' tradecfl'fs (as Iimg _.ts ] arn i+c_t tot> personally or directly
inc_mvcllie need),
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AI)I)RESSIN(; I)UI;I,I(. ' (,()N(_ERNS

1lc_,,,'lhell c.l(_we atlezrlpt Ic_first convince the pul;lic c_tthe need t'cJrnew di._D)sal
facilities, and seem-ld, lu ec_nvince the public tllill lhey will he re._l_()nsibly
c)perated?

"l'_)day every l'ncet c)l Waste MaluLgernent',_ I_usiness is del_endenl upon g()od
l)uhlic, cq:_rnrnunity and rnecli;.l rel_flic_n_ skills, ()ur comp_my's al)Jlity t_) site or
expand new lilndfills, Jrlcineratc_rs, transfer slati(ms, reeyclJrlg centers, utc, is
directly (.let_endent uDm uur abilily tc_accurately _L._se,_seornrnunity issue,_ and
c_m_.'_rns relative tc_c)!.lr N.isiness _md t_)c)ur emTIpany-.and to slraightfl.n'wardly
address them,

, 1 e_Lntell yc)u thai ()tit industry is prob_d'Jly one of the mc)st "lowed to he hated"
industries in the country, "l'l'_ist'uetl r_otwitt_staru.ling the success oi' eornl)u,nie,_like
Waste M_._n_._gernenl,is del_en(lent tjl)()n ()L_r__d_ilitytOstep hack fr()m tile l:_ursuJt
(ff c)ur I)u.',,inessi)lan,_,_t__(.Ilc; u,_sessoi.lr Ifl_tn._fr()m tile c()rnmunJly's pc)inr ()f view,
therel)y, "lh._tting ()urselves In Their Slu)eC'

l_uhlic ()l)t)c)siti()n tc)the husiness I)ursuits (ff the waste industry ()eetlrs freqLlently,
I am ccmvinced that _)ur industry is seco)hd pr()l'mlfly unly lc) the nuclear p()wer
induslry in these four regards:

• 'l'he public .,.,cruliny ,,,,'et'_ee',

• The t_uhlic ()utrage we ft[ce;

• "l'he regulatc)r 7 requirements v,'ith which we must coml)ly', and

= "l'he media and pc_litical interest in (mr business,

l.ike ii c)r Ill)l, hy the very nature c)t'_ur bti.hiness, Wa:.,;teManagernenl is a very
high-l)r_filu comp_cny, "l'he very nature c)t' _mr bus;hess--dealing with g;_rt';age--
hears a stigrna.

lfl')r Waste Marmgemurit, _)l)l_).,.,ilh_ne_)ines will1 lhc territory, l'verycme needs
u._',few want us v,'hun it. cc_rr_est_ develuping _ dispersal site,

[Jndcn_htedly, th_mgh, the mc)st critical i.'.,suufacing l_eal pc;liticians over the next
few years will he so)lid w_te--_r gartmge--disposal. Y_nl will hear about the:

• Inciner_lting i)t' g_r'h_cge;
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m Baling til' garbage;

- Recycling c_fgarbltge;

s Reusing tifgarbage',

m Transpt)rting of garbage', and

s Mtiuitoring cii'garbage,

Fc_rturiately, awareness <Jrthis issue is t)iI the rise, In the recenl Roper poll, the
gencral lltiptihttit)ri believed irrlproving ttle erlvirorimerit (lrlcludlrig st)lid waste
disposal) ranks fourth on the list (if ruttit)rial priorities, after solvlrig the prtihlerrl
of crirrle and drugs, firldirlg a cure for All)S, arid corltairllrig tiealtli care costs,

But despite lr)creased ccmcerrl and rect)gr.iitlon t>ftlle prc)blem, few Americans
seein irlclined tc)support additlcmal disposal facilities,

I ()5 percent tlf the general t_optllation is opl_osed to Imilding new landfills in
their community, This is uniforrn througllout the country.

TI.il.is,effective sit)rig eff/irts become essential if our rlatlorl is to have safe,
reliaNe disposal facilities, Waste Marlagerrlent is no stranger to the siting arerla,
I was asked to address what works in the siting process arid what does riot,
Before 1 do so, I would like to share with you some insights as ici why we face
oppc_siticlrl iri the siting of new facilities,

l.xlcal communities resist new landfill facilities or the exparlslcm of existing
facilities for a number of reasons, The benefits of sound, proper waste disposal
practices accrue tc) till tit' us as rnerrlbers t)f the general public, Neighbors
surrclundir_g a facility, however, feel that they alt)rle bear the social costs
assuciatcd with prtlxirrlity to thc facility, To the cornrl,iu:,iiy involved, the
gerieralized berlefit cii"safely disposed waste does nclt balance or n,iitigate the
sc_cialcosts tlorrle by cticru,

l'ublic resistance to disposal sites exists for a variety of other reasons, as weil, and
1 have heard ali of these expressed at erie tin,to cir ariother, Here is what 1 hear
most frequerltly: lack of knowledge about waste facilities (what they are and
wlltil they do); distrust cii"governlrlerit elects]or]s; fear elf increases in noise, truck
traffic and odclr; lierceptiorls about aesthetics; potential effect orl land value; and
thc bulicf that the facilities may dc) harn.i tc) hun-lari health and the environrrlent,
These fears rrlay rltit be based upon tlle corrirnunity's own experiences, but rather
tipcm puhlislled acc<rants of past irlcidents iri other Iclcations, Suffice telgay, it is
now a rare cc>mrrlurlitytoday that will welcome a waste facility elf arly kind,
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lt is within ibis context thai Wtt,_te MiLI1tLgellle111lfitexnl_tS til rnttmLge si)ulety's
witstes in Lhc mc)st envlri)rlmenilllly re,_l_onsll)lt' m_tv_Her', SimN(.Is retiscilmlflc--
_()tllld_ e1_L_y--llol,_(),

W(.' lulv(.' li) help the I)uhlit ' um.lerstitnd thai ii v,,ttste rfMIity, be II ii Itlndl'tll, ii
re._otlrc.'ere(.'cwery pl_tnt, _t Irtlll,_J'er ,qiltJ()ll ()1' Ii r'ecyeling eentt;r, is lt net'.ded
scrvic,'.:, just like sulli_l)ls, hc_sl'_ittlls,nientitl iN,,,,iiiutluns, suwltge tretttrnent I_hunt._,
_alrl:)()rts, stielters t'(Jr Lhc hi)meles,_, el(.', ()ur Iirestyle in Americ'_.t nutke,s lt
nec'.eSstLry f()r every ci9111111tlllllyli) lilwe ttccc,s._ tu erwirc)nmentidly-sc_ur_d wltste
tlisl)l)sltl t'ctcilities,

I el'ten _.).skI)et)l)le, ck) yl)u ever w()iider:

m Whlit hlll_l)ened ii) tht),_e cl)nlitminllied 'i'ylc,nt_l cIG_sule,v, t)r

ii Whill hlll_ltt:l_s lit I)l_arrrlilcei.ilicllls itri which lhc shell" lil'e llils exl_lretl; cii'

i Whal hllltt)ells I() lir(idtic'ls which hllve ii lllLilltlt'ilc'ttlrJllg defect', iir

ii Whal Ilill)l)ens lo Inetlicill wli,qc'.s'?

1 will hef ill(tsl iii' tl,_di) I1()Ievell give li ii lhi)ughl, 1t'we did, we wi>uld htive Ii)
I_ulieve (l()r (lur (iWll I:letice iii' 111Jlld)lhl.il lhese llltllerJills hilve been i_mperly
dist)<)sed iii Silcll fil,_liJi)il ils Iii llevcr l)i)_e ii lhretil tj) Iii1 JliilOCellt licr,_lill'S helilih
Ill' _Iifely, Wlth(iul i'ellllzlng ii, we hlive clcdticed ihlit lhese nu.lieriills 111u_ituive
_i)llt; Ii)ii liceilsed disl)ilsal t'lic'llity,

Wiislt: tli,<+l)(>sali_ lli)l si)lllelhJilg li)he Itikell Ilghlly (lr li)I_e hlintlled by ni)il-

l'el)tillil)lu, tin,'_i>lihJ_iic_liu(I, tec'hniually i_(9n-t)rcigi'ussJvccoirlllill_ies, Peuple htive
lhc I(.'.gilJmille righi i(__l_klluil ii COlnpiiny sucli ti,_()tlr'_ lnt'()rnl ihelll ht' Lhc Iliitill'C
(lt' (lur (ilit'l'ItiJ(ill_, li is (ltir rest_im,_ihility to take the time with COlllnlullJly poi)plo
._tic'll Ihal lhev olin c.'cllile Ii) develll I) li level of lrtl,_l _llld ¢(llllJ'()i'l with i.lS,
i li/wcvcr, unlike ali7 i_ihc'r Ct)lili)ally, We tll'e illwliy._ iii the l)O_ilion ()t' defending
()ilr very righi i() cl(I t)usJlies_, We Illtl_l c'()i_lalllly rt;inJnd l_e(ll_le lhill we tii'e li()i
tile gelll.'rtilt91",_iii' waste I)l'litlticlh, l'alher we lil'c ii ,_urvic'uC()llll)iilly di,<+pcisingirl'
their wa,_lu, We iilwa)'_ _eelll Iii hlivc ii dltTJcull lime ge.ilJng I)e(it)le li)
unl.l(.'r_lalld alld ac'c'el)i lhi_ lael, '1'()() Inaily ciii_lilltlNJly i_ui)plc view lhc _iii'hlige
gl)Jil_ Jill()()ur t'iiellliius as Wil._le Miililigt3111elil'_ gtil'tllige,

[ Calili()l ._llilld h_di'l_iiiltl lull y()il lhtil I liiiv¢ lhu lrJetl-alltl-lrue i'tlle_ ()[ iii(.', rnlid
fllr ._ticce,_l'ul ._itlng, I chili'i, Yilti c'_.illhave the husi dcvul(q_ed iilld hiille,'qly
cxec'tllutl i)lilli, illld ,hlill liill ,_iie ii ilc'w fiicllliy c>rext)tiiid ali existing filellily, llut,
I Ctill lii'(Ivlde..hillile Jil,_J_hlll_ t(_ what enc'h ,_JiJllgefl'iirl sllcllild t'lliIiil,
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One v'elisc_ǹ,w t'aceh(_stile()pp(_siti(mis a I_erceplh_nhy citizens Ihal they have
110 ¢()lltrcll ()ver II11111y()f the iNll)clrt_lllI declsi(lllS ul't'ecllllg Ihelr lives, AII[I

iwrceplJt)n, esl)eclally ir_this i)usiness,i.sthe ()nly reullty, l'e()ple want t()iluve
surne degree ()1'e()ntr()l ()vet their ()v,,ndestiny, S()()tit' g()al is t(, strive I() make
stlre that c()mnltillitles feel they have had input ()li perrllit declsl()ns,e,'_lmnshm
issues, etc,, evell it' they are I_()tI)leused `,vitl_what will I_e tile end result,

Tiles, I eann()t ()veremptlasize the linlmrtiutce ()t'devch_l)ingund imlflen_ctlting
it g()()(.lc(:m_murlltyrelath)xls (lr outreach I)l'()gl'_.Iillii1 siting waste facilities,

The basic (_hjcctives sh(;uld he:

1) '1'o increase credibility and t't)sterurldcrstunding (d" tile eullll_atsy iN tile
c()rnnlut_Jlies il_whicll yt_u()l_emte,

2) '1'()increase company inwflvelrlent in tile e(mlmunllies ttrouild lhc flew ()r
existing t'acilily,

3) 'l'u build creclihility with tile media aral tile regulat(;ry c()rnrmtrlity,

We krluw thal ii is irl (_ur hest itltercst tc)httvc tl pr(_acllve c¢)rNmunityrchtthms
prr)gram I)ecause e()mrnttnity iSSLIesd() have zt pr()f()tlt_deffect ()n the way in
whichwe willhc allowedtoc(_Itinucm do business,Thr(_ugh(_ultl_csiting(_r
e×l_an.'.;ic_nl;n_cess,itisvitalto:

i) C_|nrr_utlicale`,viththepuhllcin_L_understai_dahle`,vay--n(_lina helittling
way',n(;tinan overlyc(_Ir_l_Ic×tcchniealway--hutinan umler,,.;tandtdfleway,
We strive not Icl talk ah()ut Pl;h', (_r 'l'Sl)'s', (lr I_,CRA', c)r Subtitle D', (lr
leuchate, We talk i11 IertllS tll_tl rrteuzls()rnethittg I() 111eaudience, In ()ur
successful siting eff()rts, we have t'()eused ()n the r_e,,:dfc)r the facility and have
stressed h_w the l'acility,,rillenlmr_ce tile er_vir(_nment,

2) MztirtlzLit_all_.'l;cr_-fl()()rp(flJcy.As uxhmtatieas thismay s()Ltml,them()sl
effectivetechniquewe cartuseinleIIiIlgourst()ryis,i_lI'tlcI,loinvitei_c()ple
int()seethetype()I'()I)ei'alh)nswe run.We lh)_I()llostsightoi"lhcI'uclIfml

pc(_l;le will "suspect" wh;tt they cann()l see (lr WIlltlthey SUSl)eetis I)citlg kept
secret, We invite them in I_sce _mr piace aral I_)show them ()ur future
design pla_s, We try t()take I.IWt_ythe mystery that surrt_untls what we de,

3) Keep iI1f()rmati()nl'l()wiI_gt()lhc c()r_itt_uniCy.We tuake sur,,.' ilis ()rtg()ittg.
We try t() act in,,,;lea(I(_t'reael, We seize every Opl)(U'tunityt() gel ()ur story
(uew site expansional,price increases,new fttcility) to the con3rnur_ilyfirst, We
(.hlrl()lgive thee()r_mtlnily rea.is(li1t() say we were trying tc) sl_eak s()rr_etllir_g
ill,limtwe rel_is,,.:dt()tellthemitl_(uitirrtl_Ct_ditlgl_lat_s,thatwe hadsuchlittle
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reg_trd fl)r the c()InnltlllJly Ih_ll they h_ld I()he, ttr lleWs llh()ut us fr()ltl the
metli_u We strive t¢_be "dls_Lrtt_ingly" lw;til_tble, cq_etJ,anu h_mest iu g(_(_tl
times and I_t_.l, We d_ n_l I'_ml ourselves intc_ thinking tile ecnlllnunily will
never find out we _lre trying m expired, We euunI _ln lhc I'_tel thal they ¢.1o
knew, We never umlerestimltle lhc e_nnmunlly,

4) l_,elLlize llULI siting is _t l_ugll, lJrdtll_u,',, I_rucess, li rne_ins e_)ntlllu_n.ls
jlwolvenlenl _Lntlinlemethm helween lhc e_nnpltny l_nd tile wirimls ec)mnlunlly
publics, 11me_tns being reslmnslve to ecm_rnunily fears, 'l'hruugh the proees:_
we neetlIueor_tltmi_uslydissenlin_leir_l'urnmti_ul_4boutwlml we ere dolng,

We have m be re.,,p_msivet_the InquiriesItntl,yes,I'e_Lrs_I'lhceommur_ity,

Aver'_tgecitizense_.tnnl_trrutkceffectivetlecisicH_s_n eomple× puI_Iici_¢_Iiey

inatlersulllessthey ill'epr_wided with IlCetlr_.tte,urlderst_r_th_l_leand

me[tnir_gI'ulinI'_rnuui_n,

5) Strive t()he credible ()n _ et)llsistenI b_tsis,

h) l'_eresl)eetl'ult()e_)mmunilype()plellndt()the medJ_.L,TheirSUPlmrtcan he
critical,

7) WCuk t_g_.trnertheearnetIsupI_¢n'tof h_ealelectedcffI'icictls,

8) W_rk I_ devehq_ _t network of allies in Ill,use eor_llntlr_itJes in which you II_tve
ii bu_ir,.e,_s presence.

tl) And alwto's tell the Irttth, In tle[tling with waste clisp()sal t'_eilities, the public
has a thirst fur 1()()percent certainty tlutt we will never make it Inistltke,
l'cc_ple Itre abscflute expert,'., on wtutt frightens and upsets them. C'ornmt_nity
pe()ple piace waste operat(_rs in lhc sltrne category as _firline pilots, _tir tr_lft'le
controllers, _tnd ductc_rs--n_ mist_kes _re allowed, Yet we Illtve to be

ec_mpletely honest In saying that we strive to make sure theft rnist_kes Itre m_t
made, hut can we give _t I()()percent gui_rantee that we will never make
mistakes--No, Be up-front about this fact,

Anc_ther irnp_n'tant b_tse to cover in the siting princess, without doubt, is the
metlilt, Acc_rding to a survey c¢_l_tltletetl for the Minnesc_ta Waste Maxmgentent
Board it l'ew years ago, a nmjority _t' i_rlnt Itnd bn_adc_tst reporters in Minnesc_ta,
in resptmse t_ lt survey, admitted they will feature ecmt'licI and ccml'rontath_r_ in
covering waste issues and t>rcfl)lems, rather tlutn elmscs and somuti(_ns, The filet
is, _tI_r'otest makes m()re "news" than th_es a quiet exp!an_ttiula, Opl_(_siti(_n t(_ the
sitint', of an incinerator was the thenle last year on unc of the episodes _1' the
televisicm sh_w,"Thirty S_methir_g," pnffiling siting opl_osition i_s _ "yupl'_ie" issue,
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'l'lw press is u treme.d_msly I_t.,verfult'urcc ix_tutluy's c()ruluunMttitm sc_uiety,if
you tlcmb{ (hut I'md lU'ess ¢llll seriously w_mrld a e(mqmlly, clulsitler wlml
haf_puned t(_ l!xxon t'oll_twinglhc Valtlez oil spill ittst ye_ti',

"l'ruly, rnetlltt relutJtms cen becolne crltlcul, especlitlly whel_ it glvell sittl£tll(m has
l+_tenliul fl)r c<mt'll¢l,its (ft'icl1beccmles lhc cllse during the siting process° Y(m
need to wurk closely with tile medht ii+uxpl(trlug the Ileetl I'tn'tlisp()sttl t'lMIittes0
exl'>lltlning the unviruntnellt;LI ,sttl'cgtlitrtls in plt+ce, Ill+li tllssemlnttllng yuur
resltt_lise lt+tt_nImut;ity corlcerns, You ht+re to be uIJ-fr(ml und ht)nest will+ all
the "f>ublics"wh_+c(>uld lmv¢ II yes+etl in+el'eSt iii y(mr siting pl+tns, But In all
el+hdr)r, )'()tl flirty ru)netheless lutve tr)111tWeft)rwi.trd in tl+e l'ttee oI' serine+pretty
rugged ttl!lJttsltlon, This is the scent+rift with which I ttlU most l'ttltLJlittt', My
itdviee is tr)be m,,ttiluble, be houest, lte resl:_eetl'ul,be er_If>athelic, +tad if yc)t+are
successful ttr httr, he gr++chins, I etmslster+tly stress two points, be it reltttlve to
new ft+till+ius ttr expitrlsittrls, the l+leetl l'ttr the fitcility ttrld its positive
envirtmme.ntltl imp+tct,

CASE STUI)llC,S

'l'here is rio l't)rlntrla (tr ct)t_kie-culter altproach lt) slling--the dyrutrnics oi' el.+eh
Cttlnrnunity is very different, li; recent yettrs iii Chicttg(), we have suceesst'ully
secured our Part B (ttr finttl upertttillg permit) for tmr CII+)I,andt'ill, ttnd I£tstyetu'
we successfully securetl it permit to ttdd lt Still'til+zt++icruill+tnt ut tile site,
()bvic)usly, li+ere was t)pl+()siti()n t()b_)th, but 1 believe lh+lt we conducted
ourselves I+rt)fessittnallyitnd ethic+lilyand were ttble tu cleltrly delmtnstrttte need
and our ability til ulcer +illl)crrnit tr)+ld++ions, I state, honestly, that ++bout I00
pet)ple were rl(mt:theless diSl'Jleitsedwith the ¢lecision,

A rec'et+tsuc+.'ess+hut I would like to shf+rewith you is the siting u,nd deveh)pmer_t
ttf the l)cttlgltts (i't)unty l,arldl'ill in Neltrttska, Irt just seven rnt)nths, tt team (ii'
Witsle Mttrutgcment peOl>le successftilly sited +.tndIter'mit+cd tt new h.tndfill t()
serve tile residents ()I+the ()Inalia area, 'l'he existing lilndfill llad less thai+ (tile
year ttf remainJiig el+lt++cityttnd st) the need wlts Jinr+linen+.

"l'he prt_ject started it+Ncwetnber lt+;_18whell IMuglas Cit+lilly (ffl'icials Itrlntnlnced
lhnt bids (_t+a new luutll'ill wttuld be uccepte<.l, No set(tiler wits Waste
Managuntent awarded the bid when tt "Ilalt tile l,andfill" canlpltign WaSlltunehed
by the Area ('(ml+tilth of l<tesidents ft)r l+twil'orlt+lenta[Safety (ACI,_ES),

Waste Pvlttli_.tgelllellladdressed cud+ ct;' the c(u)ccrlls r'ttisetl by AC'RIgS ttlld
worked t()bi+lt+rice the Vttl'J()tlS pieces ()I' liturttture which sttrface+dlrtnn groups
(>pl)(tsedl() the litndfill, "l'lle invustrnunt ltaid off' ;ts c()tlllty _tfficJulsheM firm it+
their c<ttnt+iitlnent t<Jill(we ah¢+_d_>_)the landfill's devel()l)rnent and the It)eltl
news media presenlud bi+lt+need st(tries, 'l'hu negative l'JuMicity l'rt)_l+ the
t)iJpct?+itit)nresulted iu tninit+lul Itttcnti()tl and ct)yet'age,
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'l'he _lq_t)siti()rl II(ittctllch.'.._,,,+p<.'rsisted,und IN Murc.'h lento, lhc Bl'()tlp hired _t
Im,vyer t(_ file u, Ira,wt+ii t_)st()l)th_ devuhq)llwrlL, Wt+slc rvlttrmgerlleNIw()f'ked
clt)s¢lx with the ('uuNtX ural rel_resentativest)t' ,A(:'l_li_ t(_ selll,,..'the Im,vStlll,
Again, tmr ei't'_)rtsImid tiff us the suit wtu.+.'.+ettledwith Wu,'.+tuIvlalm_,eN)ent
agt'ceiN_._t()c(ulcessitm,_requestedI+Xtllect)mmuNltx(q)l)_meNts,We ++greed,
;.ttri()r_+.,('_tl+erthirlgs, t(r ht_ild tt gHt._,_-cuvet'_+,d,em'theu t_ct'mt_)shield tl+uIt_mll'iIl
ttml t(_II+.',+tttll+t+'.+ucur'ityl'e_we,

+

With man), issues rest)Ived, Wil'+tePvlitrutgemer_twit.,.+irl+let(_break t_r()Utldl'<)rlh(.+
new fltcJlitx ()N.lulx l, lUNU.-+,,giti_+,just seven ro(mills l'r(m+(mt+bid Itl)l_r't>vttl,

'l'he keX ir+gredieNtsu(u+trJhtlti_tgit) the success (_I'this siting l)r(_ject included:

i We hltd selected it _,t)t_ileNvir(_t+meNtttlly/gei)li)gicttllX .s(rt_tl<.ll()ctttiim,

i Wt+' t.lu+igu<.'d tl+u site Itr he lt +tttlc-ol'-thc-.ttl't fttcilitX with c()mplete
c'_lvir(rlrttlclrtull)r()t¢cti(u+sX,_t¢ir1,_,

• We hud a C()ll,,,,ist(.'NtIliC,ssagcregltt'di_)gtl+edevc'l()l)NleNt()t' tl+e I_tll(lt'lll,

• Wc mainly+it+cdthe iNtegritx (rf'(rtlr "l'r()i+t-Iilre"pc,()l)le s()+hal their lll¢.s_It_c,_
wel'e llcPvel' ,still>Ce'Ct,

• 'l'he "need" l+()z• It fucitity was ruadilX ttcklu)wludged bX the C'(mnt+v
('()nin_is.sh)rlc,r'.s, 'l'l+uadvcrti.,,ing,we t+levul()l)Cdl'()cused ()rr "t_ued,"

• Wu dev()ted _.Ll'ull-tiH+eefl'()rt t()the l)r(rjcct, We Nlet, tttlked wlth and
aI+.swerud quu.,+ti<)t_s(rf'the ('t)mmis.si(rNex',saral re.sider+ts, Wc atterNl)ted ttr
allay fear's ttml hell)cd the l)e()l)Ic' tlevul()l_tt level ()I"¢()I++l'()r'twitl+tile caliber
tri"(_pcrtttiur_ Waste Pvlttmtgement ,,vtmld run,

• We devel(rl)e¢l a_rm,v+ttetless+.+mledtlCati()n l+r(rgran_, ()ur tl+eme._+became "tr
(.'(>st-el'fee+irts(_ltlti()l+t()till Llr_,elIt pr(rl+lem"',the r(rle thai tI ,,veil.r'u_;,weil-
ma+raged sttr_itar"X lamlfill ,,v()uld l)Ittx ii+ r_laii+tuii+ingthe clef+IiiX (rl' life in
I)t)ti_,Itt_ ('()tlt)ty', tttl_.l Wtt,_tc h'Itltrttgel;)+,:i'It_t.sthe <.luulitych()ice,

()tr Sel+tcml_er+1, I</Y,U,the h.ttldfill t(r .serve ()Nltthtt t'e.'.,ident_,,vtt,_ (+i)CllCtJ, SiIICC

th;.tt time, ()ur ()rigil)+_l(rl)l>()u+ent+sImvu actu+tllyImhliclx stated (Ul)()ll ¢()ml_Icti()I+
()f ()tnt first Xc+tr) thttt tile), are extremely l+lctt+u¢lwith (>til'()i'_erttti()rl, We I+tl'e
very I)r()ud irl' tliis fac'ilitX,

lr_ Ct+tlClti_+()ll, [ +di'vrthe l'()llt)wing, Ii is a fact ()I'life thtr+l)e(>l)leare iI)cv'ettsiI+glX
h)()ki,lg l'(_r reas()I;,,, tc) kee l) (rtl_"type ()f activities its I'ttr'ttwtty l'r()m their
c(rIl_Illur)itius+tsp(),'.,sihle. NINdI_JY's,mar+y irides+rx _tI+ttlyst.sstrX, ht+re t_uc()t1leIt
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ue,,v t'(_rec,,in Amurlc.:+.tNtm,,.+lxlc:._IIl'c_tlmt <.'uul(IIm,_h lhc cuulltry t(_w_trd
Unl)r(.,ec,.delltedec()n()ml_.'imrttly,,.+l,,+,In the ttl_,_tl'_lct,;llt),_I,_ltl(.iles,_l_t)_,vArnurk.'ttil_
Wtllll _,r()wth, 'l'hey jtl,_t d() II()t _,Vttrlt tt IlelLl' them, /'XI11L'I'I(JIIII_(l() Ii()l Wttllt tile
ttlrl)()rts, ._e_vtt_,c'[l'elttlllell( I)Jtmt,,.+,111ttj()l' reerelttl()xlttl¢(.'.xlter,_,I)rl,'.+tms,h(),'.+l)ltttl,'+,
i)uhllc h(m,,.+illg,h()mc,lc,.s._._heltc:x',_,etr,', tr)t) ch),_eLt) thenl, 'l'he,,.+et'tt¢llltlu_
ulllvc:r,,mJlyI)el()l)g "cre the ()lh(._rsltle. ()1'l()wIl," Why'," l_ectttlSe Lhes(.' I()ettlly
tlNltt.'L'el)lltl'Jle II,tll(.I LI,heN()r *'Jtllkl,,,.+'*t'()I'(.'L_tlS l() L'.()Ilt'r()I1L ISStlO,',iwhich, I'(>rIll(),hl ()t'
tl,_ I'_tll()LII,_I(Ie ()1' ()til' trtt(litl()rtltl ¢()111t'()1'1/,()11(.',,These. I_,_tle,_ ttre ,h()llle()lle el,_e',_

ISStleS, Sht)tlh.l',,vc_l)lle till til' thu,'.+eUl1(.le,,.+Irttl+lesI11()ftu lmekyttrr,l?

WIIAT I)() I ,_I,_I,'.,IN 'I'HI,; I,'tI'I'LJRI+'I

I) lt In my t)l'_it+il()t;tlle l)rlnCllml rUSl><)Nsil_illtyft>r the siting t)l' l'uttlre tlisl)()sttl
l'tu.'llltic+swill l_e#,Iven Iu regit)nttl t)i' st_tte ht>(.lles, l'()lltlettlly, lt Is unrettllstlc
tr) eXl+e<.'thl+'ttl t>l'l'icl+tlst() vr)tc in l'ttvt>r()l"(.liSl+()sttll'ttt.'llltles,

2) 'l'l+eAlllerlcttn Iml)lic will l+ec(m;elltt)t'e NIMI'_Y'I._IIi)l+tt llt_t ()I'clevelt>l)n_ut+t
i_sue:+,

3) (+_ttl'htt_tect_,_t,_will _u tlp tim ,_upl)ly (+llmirlimhc'm,den+rind t'imum,ttn<.l new
l'ttcilitie._ tire ,,.+everc'.lyre,',+trlcted, lt i_ dlsh(mest tr) ¢()t+tlrluu tr> ttpprt)ve
mt)rut()ritlm,'.+ro)i+the develt)Im+ent ()I'x_+_,vl'tt+ilitic',',+t>i'the +×Imilsl()n()I'uxl,,.+tln_
l'ttcllitius, 'I'()tl(> st)is t<)stty tr)the Imhlic', there is n(> lleed l't)r dlSl)<)sttl
l'ac'ililie._, 'l'his ulli_mlt.'I/llnd ui]i+ecessltrilydrives tll) ¢(),'+,ts,heutttlSe tt,_,_Upl+lY
CIL'¢l'ett_(.Lh,ut),_t il1(.]l'(+'ttse,_,

4) W+ will sue tt trend ttlwttrd the re_itmttli_,.utl(mt>l'(.ll,'.+l+C>sttll'ttcilltlu,',+,rts tin
in(livitluttl c(_mn_u_+ityItltt), llt_Ihe +tl)lutr>_in+._ulttrly_Ul_l_t>i'tii,,.+()wn l'ttcillt,v,
_,ivetl the c(_st_(_I'devel(_l_itlge_wir(mme,ltttlly ,,.+(mt_¢lf+t¢ilitle._,

S) l+<>rt_l+r,,v+trs,,','illi_ItuN,'.,il'y,with erich ,_ttttu.,,+ttyiI+_,"I It+trytitre r,.'ttl'e(+)I'11_y()',,vi
_ai'l'>tt_e--l')ut ll()t .h()llt¢()11¢ el.he',',+,"

(')) An "ttrlt)gtttlce ()l'_,ttrl+)tt+,u'' will unuur_utttli()ll_ ll+el+1(>iettffltlel_t ¢()IIIIIIUII+Iie_

--W+tlttill_,tr)"_,ivc' their intrilt,_it..'ttllyhettur _,tll'htt_,e"ttwtty--liku tt gil't--t()
ttrlxit>tlsly()r l_()t_() ttnxit_uP.+ly,tL_,Vttitlxl_ct)llll]+tlilitie_,

"7) ('()I11111LIIIiL+Y rel+l'esenttttive._will l)eCt)ltl¢l't_lll);.tl'lllel'+'-+ttr the ttthle in tel'111N()I'
w(_rkiri_ t)tlt "hi,st C(_l_+n_tillityhunelit,_" which will +tc¢()llll)ttnynew ¢lisl)t),_ttl
l+tc+ilitius,

_) 'l'huru i,'.,+()iIlg Lt)he tt ru¢licttl re()rcleI+ir+_',vithinstttte._ttri(l ttlll()11_.j,'.+lute+'.++tst(>
"_,+t+'l)+_#e+>+trtlie r._liil)._,"



t)) 'l'he wlLsI(.'lllthl,_lryWill II<>t(_le_,'_l_l_llml tzlttgloblltCk I)_x lhttl mttk_,_g_trl'mge
(.ll,_ul)l)_tzri[Ito tllin ulr,

Truly, gttrbttgc lmttf+isstlc ill neetl t)l'ct)t)pt_rtttlt)ii--ct)t>l)ertttl()l1betwce.ll lucul til+its+
_I' gt_verNt+'_t,i+Itin tt sttltu; ct_t_l+ct'tttlol;b+twuctl sttttest ¢ot>pertttlorl ttlnt_Nglocttl ,
units (>I'/,t_verl+iNellt,l_rlvttte luttlumtryttlltl lucttl residents,

Murttlly ttntl etllic.ttlIy we till httve tt t'USl+t_Nnll+illtytt_ It.,ttve the wt_rtd tt bettur
l+Itt<.'+--ttmlthltt It;t+'lutlom_.Ic+iI+gtmr l>ttrt to u'+,_l+t+nmll+lyhttazdlt_t}ur gttrbttge,

'l'llt'. gttrb£tguWttste MttNttgoi+luilthttntllmninnut Wttsto MttrHtgerrlent'++g_tt'l>ttgu-+It
i.sgttrl+ttt,,ewl11+,+'hl'Jt'h>ilg.stt_ till ul' us, I believe thttt <_tlr'eOltilmlly tlcrttt>ilstrtttus
e,,,'erythtythttt II'it in gt_utl for the etlvit+tmmei+t,ii Is gt>utl l'or buslnus,'.;,

("lctu'ly, rts till indu,,,+trytmr chttllenge lmtI_derm>nstrttte II+mtst>lutlu_s tt_ ttth.lre,,.;s
tile diSl+t)nttll_rt>blumttr+ ttvttilttblu, We r_c¢<.lt_ <.It)tt better Job educttti_Ig Iflo
Imblic t(_thin reulity,

In+r_+y(>l+>iNi(mil' the NIPvII:IYsynltlt'tm;e ctmtlrmcs, lt ,,vIII ru,sult Ir_tt l+ttt'ttlysls--
effectively prt_llibitiulg t)r denying ccrtttl_+ ,se+gFnent,,.+t>f the ¢out+try with c(_st
effective, t:u;vlrt_+r_tcutttllyrUSl+t_;.,,+iblcst>tid wtt,,+tctllsl+Usttl, NIMI]Y effectively
ttllt_v,,,,.+tt httmll'Lil(_I'l_cuplc tu httlt pruiccts which ,,v_>tnttlserve the mttI1y, We
flood tr) hcttr ttI+t+ltttldt'uss the cI>Ncet'H.sexprcs,sctl, but til +s()11I¢l_(_itttii' there is IlO
c()nt'lt_er_ct.,(_t'(+l+ini(_, the needs (_1'the mttlty ml_,,,;tbe tttltlresscd, NIMI?,Y
threutcNs t_Nc _>t' <>ur _lust t't_Ndttmcntttl rights--the right Iu crwirt>rtrtlc_ttttl
tlt+'tut)crttcy, We _tll tire ei_titletl tt_httvu ttccess t_ cost-el'l'cctive, c_wiro_trr_entttlly
rt+'Sl>t>i+,',,ibluwtt,,.+t<.'disp_>.',;ttl,l+ublic ttttei+tion sl_oultl Not <..'tmtlrtt_eIt+ l'_>custm
<.:t_Htr_+vcr.'.,icst_vcr sitit+gt ttttct+ti_r_ ,,+l_mld l'_>cus_n l_>,,vlt> best irnl_leFnent
ir_tc_,ttttud ,s_>Iitlwttste Irml_ttgctllct;t ,+,ystcms, ()fir sttrvivttl rts tt st>ciety is
tlt.'l_t.'i_dct+ttil_t>F+gtrr>ii.s_lt_ti_il.s,

152



THE MICHIGAN
SITING EXPERIENCE

William R. Allen. Manager
Waste-to-Ener_' Operations
Kent County Public Works

State of Michigan

INTRODLtCTION

There are two kev factors tc) keep in mind for anveme desiring to site a waste-to-
energy (WTE) ¢_r ,_ther type of s,)lid waste facility ,aithin the State of Michigan.
These tw¢) f,'tct_,rs are:

l) .The Michigan S¢flid Waste Managemeilt Act, P.A, 641 i_f Itj78.

2) Local "Site Specific" c_msideratic, ns.

Attempting to site a tacility with(mt equally taking int_ acomnt both c_f these
issues will d,_om any effort to sure failtJre.

The balance _)f this paper ,,,.'iiidiscuss, b_tn or' these factc_rs within the c_ntext of
a successful siting eft(_rt by Kent (.'trent', for its Waste-to-Energy Facility.

PROJ ECT T! ME-LI N E/FAC! l,!13' DESCR! PTION

tj''In l S_, the Resource Rcc,,,.'er,, Pr,_ject t¢,r Kent and ()tta_,va C, mnties prop,_sed
the construction _f' a refuse-tl)-energy facility v_,hich _,vc_uldhave the capability _f
burning up t_, 53() t(_n> _t _,)lid waste per da,,. The -lrc).iect envisioned a plant
located on a site ne:,.r d_)v,,nt_,,,,n 5rand Rapids. generating steam _mlv and
se_'ing an ener._) rrl:.t:_,.etc_m,,i,,ting ,_f the (-'_msumcr,, P,,_aer (',m_pany District
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l|eatin_ and ('cn)lin_ N,,_tcm. Initial ,,tudic_ (_t (werMI pr(iject ec(,m)mie,, I()(_ked

pr(_miqilg, and a Site Selecti(,n P,cp(_rt ,,va,, v,'rittcn in September 1c982 _,vhich
identified five p(_tential ,itch fllr h)cati()ll ()1'the facility near the do,,vntc_wn _,.re;.t.

l:urther ,._,(irk (in ,,electing a site wa.,, deferred while staff c()ncentrated (m
prepariilg the (-'(_unt,,'s Act ¢_41S_flid Waste Maim\crocar Plan and refining the
techn'ca_, cc_lrl(mlic, market, en,.ir(mmcntal and legal i.ssue.,, surr()unding the
facilitv. The pr_T,-,ed WTt:" Facilit,; ancl the five site,, identified in late l_.aH"
were included __t.'.,part (it the h41 Plan. In August IUS4., the facility descripti()n
,,,,:.tsupd_.tted t(_ .,pecify a olgeneraticm plant v,ith an initial design cap;.tcity (_f _'_25
TPI) (t()ns per dav)capable (if pr(_ces,,ing arl average (_i lq4,(l(l()"I'PY (t(m.s per
vear'). The plltHt ,,_,(.)uJd;.tJs_l inc(trp(_rate the ability, til tran'.,fer _,v;.tstesince its
initial _,izirle ,,,,(_uld he les,, than the available v, aste ,_tre:.lm. "l'he redefined

pr_lject ,,,,its presented t_ the Kent ('(mntv B(mrd (_t ('(mlmissicmep, f()r their
re,,icv,. and appr(_,.'al. In ()ct,lt_cr Ita_'_4,the ('(m_mi>si(_ner, appr(r,,'ed the o_ncept
/ii the \\'I't{ Facility gtnd auth(_rized the e.\penditure (if $511%(1(H)_)thlc;.tl funds
t(t ell_tblc a final ctetermimtti_m til [w made on whether (lr rl()t t()pri)ceed with
cc_n,.,tructi(_n iii the priuect. Included irl thi,, ;tuth(irizati(_n ,,,,;.tsfunding til identifv

preferred site> fltr the facilit,., c(_ncluct the a-,s(iciated cnvir(inmental revic,.v and
t_, ,,court the selected site b_, (_htainin_" pr(_i,ert.,,; purchase (_pti(in,,,. In ! ehru;.irv ,
l_aX'5,a Rc,,i,,ed Site Rep_rt ,,,.a,, i',_,ued that revie,aed and updated the September
t'-ax2 Site P,cp(_rt irl light _t[ the pr_wct refinement,. "lhc It,_,R5Rep(_rt identified
the t,a() in,,,,t p(,tcntiall,, .,uitat_lc ,,ires fllr further clctailcd itnalv.,,is, in late 1(a85.
zt ci)mpari,,._n _t the tv,,/_ fira;.tl sites ,._,zisolnductcd and a litKt[ selccti_in made.
lhe c_urit,,', ,,lte ,,_..Iccti(_rl rccei_,ed the full stlp[)()rt (_t the ('it,,' (_t (}rand Rapids
;._.rltl_,_,zt.sn(>t (,pp,_,cd b',, the: _.tctjacent rcsidc{lti:.tl rlcighb(_rhi)()d.

TIlE _II('Hi(;.-kN _()1.11) I,VAKI'E MAN.M;I_;MF'NT A('T

lhe Kent (_,u ht,, t:h,ztrcl _,t ( a _rnlp.i-,.,i_,heF.,. in c(,rn[illztncc v, ilh P.A. ¢_d.l, ltJ7H,
th,c %lichieztrl S_,lid %\zt,,tc \lztr_z(_crncnt .A,:LAct ¢,41.dc.,ignatcd the Kent ('()tl:3tV
[}, J.rd (_t t'uhlic ",V,_rk., (Kt"|_P_,\')t_ t_c the ..,(_lidV_,__t'.,t,..:[_l;.lr_ningamerce'.,,t_lr the

(_,ttnt,,. .%,.:tir_,: thr_,u,_'h the Kent (_,untv l)epztrtmcnt (_t Ptiblic \V_lrk,
(Kfl}P\\ }. the t_,_ard _i I'uhlic \,V{,rks eFltcred inr(} zt c{}rltr<tct_vith the ._lichigan

I)cpartmcrlt ,_t N',ttur:._.l [{c,,it.ircc, t(_ prepar:: the ('_unt,,"-_ .Act h41 S _litl \Vaste
\Iztr]zt,_cmc nt Plztq.

5cC!i,_t7 2_ (I)_t .-\ct. t_4] .._!tc,,:

'l-;:.t,_h ,_,tlict '._,gt",te rtlztra:i.i_.:'__'rl_urltpltil/ ',h;.tll irlclcidc ;.til cratlirccablc
i_r_,_'rtir'll ,.iilct [)Ft*L'C",,t+_.:.t.,.,,tlretJl:.(l the i'l(irl-h<tz[trt.hlLi, ,,(,lid ,.,,ztstc
,_.:'c_..r'<_tcd<,r t(, F,c _crlc'rtite__i irl the _ll_.trlrlir18ztrc'Lt [_)r Lt 2()-',e'dr
r,<:ri(.,l i, c',)llc:ch:cJ _.irlcl rcc(_,,crc_l, [tr(_cC",'_CtJ,(Jr disf,<,,cd (if iii
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facilities which comply with state law and rules promulgated by the
department (Ml)NI;t) governing h_cation0 design, and operation of the
facilities."

And, Section 25 (2) of Act {_41 states:

'"l'he initial plan shall be prepared for a 2()-vear tmriod and shall be
reviewed and updated every.' five years."

In March 1t,185, the initial plan was approved, and in March 19q_(),the five-year
update was c_mlpleted. The Updated Plan replaced the county's currently
appr_ved plan _m (-)ct_ber 3, 19()0, fl_llmving the necessary' state and local
appr{_,,,als and was deemed the Kent C_mnty Act 641 S_lid Waste Management
Planl The planning period c{_,,'¢red by the Updated Plan is Janu;.t_' 1_,_89thr_mgh
De ce m be r 2000.

Secti(m 30 (4.) ()f Act (_41 states that ft)lh)wing approval by the direct()r ()f a
county st)lid waste man,,gemerlt plan and after July 1, lt,_81, an ordinance, law,
rule, regulation, policy or practice {_f a municipality, county, c_r governmental
authority created by statute, which prohibits or regulates the h_cation or
devel()pment (if a s()lid waste disp(_sal area, and which is not part ()f ()r not
c_msistent with the approved s(>lid waste matlagemctu plan for the c_>unty, shall
he in conflict with this ;.tct and sh;.|[] n_t be e_lforceable.

The Act t'_41 Plzl_ is intended by the state to be a s_lid v,'aste regulato U and

enR_rcement mechanism, providing each county with the authority to plan for and
_versee solid _,vastc management within its boundaries. As stated above, the Act
required that the general plans for the WTE Facility and specific sites under
ccmsiderati_m for its Iocztticm had t_ be included in the initial .'._r;dupdated plan.
O_lce a _",41Plan has received the necessary' local and state a_l-.u,)vals, it has the
fi_rce {_flaw and zt h_cal g_ernment cannot zone _mt (lr pr{_hibit the construction
_t un "appr_ved" s_lid wztste facility h_cated within its b{_rders.

LO('AI_ CONSI DERATIONS

Fr{mi the discus, siam ab(IlVe, it is {_bvi_ms that the 041 planning process can be a

very big club in the sitingpr_cess, l l(_wever, from a practical point of view, it is
a club that y{m never reall; want t(_ use. While it is the_reticalty possible to
force an unv,'anted facility d_,,vn ali unwilling municipalitY's thr_at using Act 641,
the pr_ject v, ill live ,aith the c_r_sequences fi_r the next 21) years _r more. A
siting princess that involves and, if po,,>ible, c_-opts the h_st c_mmunity is to be
preferred. The balance _f this paper will be spent in describing the process Kent
C'(}tl_qt'_'used in rcc(_gnizin[.: and rcsp{_nding to lt_cal c_ncerns during the site
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i setecti_n pr_ccss. In Michigan, it is emmgh that the perspeeth'e lux_t cOl-llnllJnJty
rcc(_gnize that an appr(wed Act h41 Plan rnay he invoked shouhJ siting efforts
r,,..'ilC[li!.11ilnpa,,se.

POTI,_NTIAI, ('() N( 'I,_RN,',:,

lhc pr_c,,:ss .,,tarred with a f(_rlnal request lr()m Kent ('_;anty tc)have key City ()f
(irand Rapid,, staff assigned tc_v.'()rk with pn_ject staff and c()nsultants on the site
selecti_ _ll l_r_tcess, /.'.sing guidelines and background inf()rmation provided by U,S,
l-iIwir_nlnental Pn_tecli_n Agency (t]SI'_PA), a list of ln)tential c(_ncerns thal
,,VC,LIIdhave t(_ I',e a(h.lressed ',.',,';.tsdevelnped, The list included such "c()mmon
,,¢nsc" item,., as: traffic generation, access to area freeways and the capacity ()f
I_cal r_iu.I rlctv,'(_rks; v;.tri(ms erMr()nrnerltal issues ix.,rtaining t() air quality and the
n]allagclncllt (ft" witstc and ash Oll site', and negative t)rec(mceptions ;.tb()ut the
tn,s_,il_ililv _1 living, v,'c_rking, d(fing business {)r dcveh)ping ()thee projects near
_,ucha tacilit>,tileclassic"N(_t In Mvl_ackvard"(NIMBY). lt hecameclear that
anv di,,ctlssi_n (_1sitin_ it facility wimld also) have tc_ include commitments fnnn

the ,:_untv _n h_v, these c_ncerns w()tlld he recognized and addressed in the
dc,,ign _I the t)lLillt, ii ii¢ccssarv.

PRI':I,I MI NARY S('REI':NI N(;

I :,,in u data t_r_wid,.,d hv I.SI:I'A and c(msultants, it I_rcliminarv site search v,'ns
c_t]ductud v, ith city help using the t_ll_),,_,'it_ nlit_inlLztn requircincr_ts: al(_cati()tl
v,ithii_ _,nc and t)nc-haJf miles _I the dt_,,vnt()wn stcanl di_,trihuti,m system and it
rninin_um ,itc size _l ,,even acres. A t(_tal of I 1 p(_ssihle I()cati(_ns ,,,,'cre identified
(lietirc I). l-i_urc,, appear at end ()fl)apcr.

I'RI MAR_ (RITERI.,_

lhu II ,,ilo, v.',.:ru next u,,'aluatud acc¢_rding t() the l(fll(_v,'ing primary criteria
dc',ul<,l+utl h.,, l+r+_j_.._.tcc)n,,ultants and stalf and ('itr ()f (;rand R+tpids staff:

I; Nlxrkut I'r<'_ximit',

I_',cd _I_ delL\urine I_v,' quality (s,aturatcl..I) stealll l() the (;rand P,al)ids
l)istrict I lcatin_,/(_ling lx_(flt, there is tx_lh it technical itlld ec(mc_rnical
c_,nsidcrati_m. lcchnically, the rcs_urce rec_,.'erv facility ccmld be its far

av, a,, a,, _nc an,.l _nc-ha)f miles lnml the p()int (ft' delivery. 'lhc energy I_,s
as,,(,c(/ltu(I v,ittl such a rcIll()tc l(_c_tti()n w()uld be i.q)l_r(_xilnatclv $2_;h,fl()()
l_er ><,:.tr ll_r ,_tc;._rllvalued iii $q,.22 t_vr lJ)()() lh_. 'lhc _.IlllIIILI]energy I()'_s
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for a plant h)cated only 1,700 feet from the point of delivery would be
al)pr()xinmtely $48,00() with the SalllC sre[ii11vulue. Capital c()sts for an
urzdergr()und steam distrihuti(m line in 1(;84,,,,,ere(m the order of $51() per
lineal t'otH installed, (>r$4,030,2()0 for a one and ()ne-h;.tlfmile long system,
The projected capital cost of til.{+million dollut's (1084 dollars) for the
plnnt includes $1,345,0()0for asteamdistribution line ()f approxirnately one-
half mile in length, Siteswere rated as follows:

From 1,25 Miles to 1,5 Miles to l.uop 3
From 1 Mile to 1,25 Miles to lx)()l) 9
Frum ,75 Mile to 1 Mile to Loop 15
lZr()rn .5 Mile to .75 Mile to l.oop 21
From ,25 Mile to .5 Mile to I.oop 27
Less than .25 Mile to l..oop 33

2) Compatible with Adjacent Uses

Because of the function and character of the project, there carl he a
negative effect on the adjacerit uses, Tlie degree of tl'iut negative effect
depends ori severul fiictors (proximity, density, existing .hufferirlg, etc,),
Sites were rated ;.ts follows:

Very lricomtxttihle 0
lric()nipatit',le 1
Compatible 5
Very C'()n-ipatil_le 7

Ttle rating system ranges fr()m sites which are near or adjacent t()
resideritial areas with little ()r n()huffering (,,,cry inc()ml)atihle), to `sites
w/thin tleuvy industrial areas (very comtmtihle).

3) Traffic lrnp;.lct on l,tesidential

The pn)ject inav result in considerable truck traffic on adjacent streets,
Sites were rated as to possible traffic impact on re,sideritial ureas as follov,,s:

Very 1.ikely ()
l.ikelv 1
Unlikely 5
Very Unlikely 7
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4) C_)ml)lilince wilh (he Masler Pllln

(:()ml_lhlnee with ('ity Master Plan ree()mnlelldations fl)r hind use is an

imp()rlaIll means (ii' avoiding future el)nl'licts and pnfl31eJns, Sites were
raled wilh respeel I_) such ecmlplhinee as l'oll()ws:

C(mt'liets 0
Si)mewhat ('l)nt'lieis 1
Neulral 3
S_)mewhal ( '_)nl'()rms ._
('l)nt'(n'ms ?

5) Site l)evel()pmellt ('()sis

Siles were evalualed fl)r p()lenlial tlem()lilii)n aiId nile i_repariiii()n required
ii) lhc f()ll()wing manner:

Very l':xlensive ()
l!,_lensive 1
Mi)(lerate _3
Minc)r 5

Very l,illle 7

6) Zoning

l;_)r case irl' inll)lemenlali()n, (rely sties wilh an "[-2 l leavy Industrial"
('lassificalii)n received ii "5." Situs which are zoned t() ()tiler classifications

received a "()." 'l'he Zi)ning ('ode for this classificalil)n states the following
as a permitted use in al)"I-2" dislriel:

"lJri)eessing i)t'.jtlrlk, waste, discarded ()r salvaged
materials, nuichil_ery ()r equipment, iflcluding
iiutinniflfile wrecking or dismantling, pr()vided
such use is c()nducted within ii c()mpletely
ench)sed btlilding i)ra solid lence i)r wall ni)l less
ilia/) six t'e,:.l higll, pr()vided thal ni)thing shall he
piled higher lhan the fence ()r wall."

7) l,{el_)catiim
¢

Situs which are vacant, and lherefl)re di) not require rel()calii)n (ii' residents
()ther uses, received ii "5." l.ightly ()ecel)ted situs received a "3." l leavily
()coupled situs received a "0."
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8) Traffic Iml:mCt on Sensitive N¢>rI-Residentlal Areas

'l'he project at any loeaticm could clmnnel cunsideral')le tral'l'ic thrtmgh
sensitive mm-residenthtl areas, Sueh ncm-resh.letltitd ureas, due to density
ar..I/ur etlaraeter, could he harxned hy that traffic, Sites which would Imve
little oz' no effect i>11tratTJeiri sel+sitive n<m-residerltial aretts were givell tt
"S" rating, Situs with the p¢+tentitil to have tt small effect were retted "3" and
sites with l_oter_thtl l'1_rm<>derate effect were rated "(),"

q) Adequate Street Sy,',+tem

Streets that serve the project and which ettll meet the need, irl terJllS ¢)f
present traffic load, ease 111access and l+hysicttl c<_nditlc,l, received +.t"3"
rtttirlg, Street iml>rOvelnellts required, i>r rrlore difficult access, yielded a
rating of "0,"

I()) Availahility¢>fUtilities

Sites whieh apl'_ear to have adequate utility services received tt "3" rating,
Situs requiring some ul+graditlg in utilities received tt "0" rtttitlg,

Ii) ()ther rises l+Ittnned for this Site

Sites l'¢_t+which there tire 111>krt1_wrl devel¢)l'Jrnent ¢3r redevelol+rnet+t l+lans
received +t ".'_"rating, Situs which tire under phtrlnirlg review for uther
I_t_tetltial uses received +.t"3" rating, Situs tc>r which i>ther uses have heen
(lesiglmled were rated "0,"

12) l'_l_ssihle (:+tt+.tlyst fur ()ther l)evelopmerlt

When this project on a glverl mite might result irt <:Jevelolmlent or
redevelc>lmlent ¢>i'other _.tl'etts, the mite received a "5" retting,, S()IIICpotential
wtt._ rated "3" ai ld r11)l+_()terttial"(},"

13) l)istallce tr> Nearest l<'.esi+,.lentiallhmsing Area

Since the preliminary siting report was issued in 1t_82, increasing e¢_llcern

deve.h_l>ed that a hufter zone he estal>lished tel i+hysically isolate the most
p()tentially c>hjectiormhle pc>rtit)llS 1)t"the facility t'r()rn sensitive residential
areas, "i'he fc)llowing rating_ were given Imsed (m the prc)l)ahle sittlu, ticm i)f
the facility's stack and til_ping fh)()r in relu.til)rtshil_ tc)the llettrest l'l()usirlg
+fire+l,
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Pr(,baltle l)Istance From 'l'Ipl,lng Fhu,r
and Stack to Nearest l_,esh.lential Area Rating

l_',qualto or lessthan 3(10feet 0
l,'x'cml3()()feet to5()()feet 4
l"rolll 500 feet t()h00 feet 8
Frolrl 600 feet Lo8()(}feet 12
l:mrn 800 feet to 900 feet 1()
I:rom ()()()feet to 1,000 feet 20

Equal tr) ()r greater than 1,0()()feet 24

SITE RANKING

Utilizing the 13 primary site evaluation criteria, the ft,lh,wing matrix nmking of
sites was prepared:

Site Comparison

('riteria

Number Rating by Site

12 Z N X L V J 1_' U IZ _Y

1 21 15 33 21 15 21 9 27 9 9 3
2 I I I I I 5 0 0 7 i 7
3 5 5 7 5 1 5 0 5 7 1 7
4 1 () 3 1 5 5 3 0 7 3 7
5 7 1 0 0 5 0 3 0 1 0 3
(> 0 0 0 () 5 0 5 0 5 0 5
7 5 () () 3 3 0 5 0 5 0 3
8 3 3 0 3 3 3 5 0 5 3 5
tl 3 0 3 3 0 0 3 0 0 3 0

1() 3 3 3 3 3 3 3 3 3 3 3
11 0 5 5 3 5 5 5 5 3 5 5
1_,_ 3 () 5 3 5 0 3 0 5 0 5
13 .12 1_22 2.._44 1_2 12 12 2__44 (_) 1__22 4_ 2.._44

"l'otals 64 45 84 58 ft3 5(=2_ 68 4(=_) (¢=2_ ,32 77
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iq/,EI,IMINARY R!!',COMMI_Ni)ATIONS

l{[tsed up()n the preceding _.umlysl,,_,sites "N" and "Y" wcrc rnnkcd higl;est ns
p()ssible Ioe_ttlc_ns(l;tgure 2) f(_r the rcfuse-l(_-unerLzyI'acilily, 'l'hcse t,,v(_sites
were filled ttr 84 and 77 i_(,intsrespectively, Tile next highesl-rttnked site, trttiled
sites "N" nnd "Y" I)y tt eunsi(.lertdflern[trgin with tLIc)I_LI()t' ft8 i_(flnts,

While sites "N" and "Y" present t_¢(mtl'llst iii s(mte respects, they tdso shttl'e li
common attribute uf I)eirlg _d)leto position the fllcllity slack ltnd tipping t'lc){)rsc_
limt they are isc)lttte(.l1,()0()teel or more I'rc)nlthe nearest rcsidcnthtl he)using
area (Criteri_t No, 13),

lt wits the reeor'nnler_dati(mot' 1085Sitillg i_tel)c_l'ltll[tt sites "N" lind "Y" he
r[tnked _ts the tW()best p()tenti_fl I()c[fli(ms fl)r the I)r¢q)()sed mltss I'_urll
ret'use-tc)-energy flicility,

'l'llis report receivedeonsitlcr_d'flemedi_lattentJ(mand i)uhlic rneetirlgswere Ileltl
hy the prc_jeelI_)present [Lndexpl_dnthe report's eonclusi{)ns, l'_achnile w_tsnext
subjected Iu t'urtller (.let_iledanalysis,A generic air qu_ditymudelirlg _tmtlysiswas
¢()rltltlcted[cir each site t{_nec if (mc site was ll|()re "permitt_d_le"the.li1tile uther,
A detailed trat'l'icstudy ,,vu.sc(m(.luctedhy tile City 'l'rt_f'fieEngineer ()f tile r()_(I
nelwurk surrc_unding each site, Site speclt'ie aCC.luisiti(m,relocatiun and
derncflitic_nco:,itswere developed, Steamline ccmstrueti_mm_denergy h)sst'aetc_rs
were quantified _d¢_ngwith any (_ther pussilfle _ttlvanl[tge ¢)I' disadvtmt_tge
assueiatedwith either site, l,'inally, _t t¢mr¢)1'operating t'tMlities was ()rganized
hy the project in May 1_)_5tc)tlocun_ent whether c_rn()t lllese plants carl truly be
gc_(.lneighhurs, intlel_endentrepresent_ttivest'r_mlthe Inedi_t,tile Wesl Michigttn
l:hwir(mment_l Action (i(_uncil, and representatives of the two neighl:_c_rh()ud
{)r#_niz_.tti(_ns;.lclj;teel'ltto the sites t¢>()kthe L{_LII' in additi{_nt() tile tlStl;.tlL4rUul_
(_J"slal'f, c(msult_nts and i>(fliticinns, "l'his l()l.lrI)r "jtlllkel" gis "/'Jt('(irt#ld ICfqfids
IJress termed it, represented the single gre_.ttestrink the pr¢_jcctdcvel(q_merlt team
tc_okduring the cntirc investig;.ttorypi'{)ccss, lt turncd out tc)be an unqualified
success, l:,verycme seemed tc)hc very ivnpressed with the facilities we saw, The
public saw that the site sclccti()n pl'_cess ,,,,,'[tstruly ()pen t() addressing tllcir
c()ncerns _tndthe l)r()ject received str(_ngeclit(n'i_lsul:_l:_(_rtfr(m_ the area prinl trod
clectr(_nic rne¢li_.t,

TIlE i)E(_ISI()N

A t'imtlrec(m_rnend_tti()n in fitvc)r()fSit(, "Y" covering 12,71 _cres ;.trtile southwest
c()rner (_t'M_(rket _tnd I:reerrmn Avcrmes was ml_de by the c_)unly ph)jeer tendril
in Sel_ternher 1c)80, The Kent ('(n_nty Board of l'uhlic W(_rks and l_oard ()t"
C'(m_n_issic_ncrsappr(wcd the rccc_mnlendati()rl, The pr(q)erty w_tspurcla[tsed (m



Noveml_er 12, 1c_85,There wl.ls N()form_ll C_l)l_Osltlcmto lhc site by _mygn_ul_,
Ground wits broken f'_r cc_nstructicm _ll ()ctober 2, 1c,_87,_tnd the WTE l_ttclllly
went into full c_mmcrci_tl C_l_er_ltlc_llc_nJltlltillry 31, 1990,
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CHAMPAIGN ILLINOIS
LANl)FILL EXPERIENCE

,lltmes Pendowskl, Manager
lntcrgoverrlmentld S(flld
Wnste I)isl)usal Associathm

INTROI)UCTION

Champalgr_ (?m_nty Is bleated In East Centrtd lllimfls, tq_t_rtlxlrnttte.ly130 miles
scnJth of Chicago), 'l'he estimated 1t_85 cc_unty i_¢_l]uhtlioI!of 168,800 is
ccmcentrated lr1 the Cities (II' C'llamlmlgn (lJOl_ulatiorl (_0,357) and Urbana
(pcipulalJlm 34,205)and the Village ()1'llnllt(ntl (l_)pulathm 20,10 I), Tile county
is the Imrne _f tlle University Iii' lllimlls aral Cluunlte Air Force lhtse, Althc_ugh
ttgriculturttl Itlnd use dominates the 1,1)()1)square mile area of the county, the
ce(metal5 is d(mlilmted by tile govcrIlment and service sectors with a small
InclustrJal c(mq_c_nent,

'l'he Interg(wernrrlental Solid Waste I)isp(lsal Ass(lclaticm (ISWI)A) was created
by the "Agrcemerlt and (Jerlcral F'lanfllr l)evelclllmcrlt oi"Scflld Waste l)lsl_osal
l;acllitles and l'rclgravns aral (,recithln (li' the Interg(werllmental S(flid Waste
l)isl)osal Ass()c,iatl()n" irl July ()1' lt)8_'_, lt is an lrlterg(lver:llnental agreemenl
between tilt Cities (ft' Charvlpaigrl alltl Url'mrla alltl (larrlpaign C_otlnty, The
Associathm is gcwerned by a nlvlc-menll'_erb(lard made up c_fmembers (if the city
c(mr_eils aral the c_n_rllyb_)aI'dal_l_Cflnlcdby their respcclive governing btL)djes.
The ISWDA Board elects its own tlt't'icers,maintains an imlel:_erldent staff and
ot't'Jces,aral iirepares and executes Jls ()wll (fl_eralJngbudget with the concurrence
(lt' its member g¢wernrnel_ts,

Tile ISWI)A is organized as a "Mur_icit_alJcflllt Actic_NAgellcy" and is delegated
tile I)()v,,ev'seI_umcrated in (.'hapter 127, Secti(in 743,2 ct SeCl,, lllivmls Revtsccl
Statutes, 'l'hese p_)v,'crsi_lclutlc tile pc)wet l() sue alld be sued, acquire pre)perry,
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I11ciii'cIt,Ill I1t1(ILc_e(_lllrllcl with l>llbllt' _lulclI>I'IwLIoelllltle,_, 'l'lle ,'\_n(l(.'lltll(_llI_
elllt,'_ed will1 tlovol(_l_lll_ lLIIdlnll_lelllelltlll _ II h)il_,-i'_LIl_,_:,s_lh.Iv,,_l.sloIllllllLi_ellle, lll

I_I_L,Ilulelu_IIrIBil Ilev,' I'ob,l_ll_LIICt,ltll'illLlswt_ll_i._nI_lh.Iw_LnloI_,'(_t'c'_nliIBfllelllllc,._,

(!llrlAl,',N'r S()I,II) %VAS'I'I,'.,MANA(;I,',MI,'.,N'rSYS'I'Ii',M

('llrl'olltly, Ihet'e I,_(_lle I)el'Nlillod, I'ulleli(llllllg, ,11tl_liell_tlI_LIIdl'ill111(.'ll_llllp_ligll
('()tltlly (_l_.'t'etlt:db.y111(:Vill_tBe(_l'R_tnt(lul, ! l(iwever, bv _)l'ditl_tlleeII in _lll()wed
(_11_,t(_ l'eeeive wit.slc I'1'(_1ntile Vilht_,e ()1'I,_llll(_ul ;llld I_11Illedl_tlely_td.j_teenl

'l'he IIl_Ll_lily _1'II_t_llicil_lllw_tsteI'_)tll_erlyreceived_tt the.tJt'b_t11_lI_tlldl'ill I,_I1(_w
_,'(_111_,I(_eitllel' I)t._11ville(I ItrI, I,_lltll'lll N_),,1,)I(_e_tletlin Vet'mllI_)ll ('_unty ()l'
l() c'hlil'le,st()ll (l:!llVil'c_tltllelllal l_,eelillllilll(lll (!oilier l,_l_ldl'lll)I()e_Llt,'diii C!(_le,_

wily) 1'1'(_111ihe eeNlei' (_1'_,ellev'_lli()lliii C'll_llnl)_tl_,l_-lJi'bllll_l, 'l'he,'e lil'e NII

In lhc e(itlllly,

I,_esiclenlililI'el'tlSe_.'_ll_.'t'ti_vlt'c_v'C'lll_V_ll_li_,nC'(_unt.vis pl'_vitled t'c_I'b.Vintlividu_l
nt_l',._eI'il_th_llwith _111','_1'tIle _l_l_a'c_.,_inl_Llely2() t.'(_l;ll_iltllenel_B_lBedtn the ,sc_lid
v,'_l,slee(lllectiI)n I'_l_sitlc'ns,'l'heI'_.'is nI)111tlllicil)_tlt'H_I_ellinixlB()l'c(dlecli()n with Ih_
e×cel_Ii(_n(_t' the i,_,_Llill_(_l' lieevl._e,_, i_,el'tl,_ee(_llecli_li I'(vl ¢_nlnler'eiltl,

c_)llecti(_llnelvic'c,_, 'l'he esliltl_lted _,el_t;v'l_ledw_lLllne(_t'I_ltlnieil_l s(_lid ,,v_l.sle

e(_ll_billedel't()l'l._(_1'lhc public _l_tl pI'b,,_tle.seelI)r, i1(_II1the C'ilies c_l'C'11_111_1_1i_,11
c_lltl I_l'b_vllh _s well _s C'h_lnplll_,n C'(_unly, Ill,re enlld_ll.shed vl_li(_n_lly
ree_nb,.ed curbsicle_l_tl tlI'c_l_-c_lTI)l'_gv'_Ni.s,l.Jl'bi.tllll',seurb._ideI)l'()b,l'alll,c_lled
I I-C'ycle,is _ Illtlllicip_lll.v I_r()vitlctl rec.vclinBc()llecli_ll st:rvice, li le I'i_'.s111_ullicipc_l
I)I_l_l_l irl illil_(_i,s,'l'he C'ily ()l'C'h_llllp_ii_ll'._eul'l_siclei_r()_,i'_V_l,c_llletl l_.eeec.vele,
is i_l'(_vitletl t'_I ILv _1I)l'i','_lle h_l_llel'UllClev'Cilllll'Llcl I()lhc cii v, C'haI_lpaib,n

thv'(_u_,h_Lc:(_lltl'Ll(.'lv,'ith llle ('¢)llllllullil.V I(ecyclill_ ('ellter. !11_ldcliti¢)ll,I'_(_lll
ttl"l'_l_11_.__ii_(Ithe C!it_,,()1' ('hi.illll)_llBII _clively .',,Ul)l)()rly_lrd ,,winte tli,,,et'ni()l_
I)r()gr_lrN._willlill their.jtlri.sdit'li()lls. 'l'he C.'()ll_111ullilyI,_ec'yclill_("onler, _ n()l-t'()r-
t)r(_t'ilBr(_ul),is _lsc)SUl_l_(_z'ledby (_l)et'_ttill_,_lllde_t)iI_l c'guil_t_lt.'l_lsul'_sitlle,_t'v'()m
the cities _ll_tlC'()tlllLy,
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Public and non-profit re_.wcling efforts accounted fi)r an estimated residential and
commercial req'ycling t_mnage (including yard waste diver_i_m) of 14,3(_() tons in
t988. The private sector re_.ycled an estimated 45,7()() tons ()f _,esidential,
commercial, industrial, construction/derm)lition, and tre:._mlent sludge. The
overall recycling rate for Champaign (7(_unt_, is estimated at about 3{) percent of
the estimated ger,.eration rate.

SITING ACTIVITIES

The Association had planned to de,,ehq:_ a 5,0!)0,1101!cubic ,,ard landfill facility t_
dispose of the county's municipal and ct_nstruction/dem_llti_n ,_'aste streams.
The candidate site, called Site "B," was located approximately three miles
northwest of the Urbana landfill. "['ais facility was sized tc., handle the county's
municipal and construction/dem_liti__n waste stream for a 2tl year period, based
on a 50 percent volume reduction capability for municipal solid waste available
on the site five years after opening. T_is siting process started in April. of 1¢;8_
with a projected April 10_0 opening _f the landfill facility.

On October t2, t98,_, the Association rejected its candidate future l.andfitl site,
Site "B," after 18 rr onths of investigatory work. Site "B" was abandoned because

of concerns expressed by the ISWDA Bc_ard, as well as by community groups,
regarding the site's location in relation to the regional aquifer. Implicit in this
decision was that additional engine_,ring:safeguards sh_uld not he used tO
supplant proper site identification processes..,-\t the same time, the Association
passed Resolution gS-t0-t, "A Res_luti,_n (.'_ncerning Future Plans for Solid
Waste Disposal in Champaign O_untv." This resoluti_n directed Ass_ciation staff
to report to the Board within _0 days v_,ith, among other things, the cL_st and
impact of the abandonment of Site "B" and the c_sts t,o re-establish a facility
siting effort in Champaign County. During this F,eri_d on November l_. 1088,
the only regionally accessible landfill, the Urbana Municipal Landfill,
permanently Closed.

On December [5, 1088, the Associat on sta["f rep_rted its findings. The impact
of abandoning Site "B" was determined bv the ISWDA staff to:

1) Have cost the ISWDA approximately $511_},01)!)(10 tc) 15 percent of this cost
had utilii:y for subsequent siting eft',_rts);

2) That the time for siting a new' landfill facility _t_uld be approximately 45 to
01 months (this would move the April 1_)00 _peni_ng date back anywhere
between 28 to 44 m_mths);
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3) Volume reduction facilities, of a non-comhusti(_n nature, would take 34 to 44

months to implement;

4) A landfill constructed based on the Site "B" design studies (5,000,(1()0 cubic
yards of air space, inclusive t)f daily c_ver) with w_lume reduction facilities
built in advance of the landfill _,vmlld pre,vide a site life of 23 to 27 years
(without any volume reduction, the site life would be approximately 15 years);
and

5) Given the geology of Champaign County, it was likely that larTdfillsites would
not be Ic_cated at or near the center of generati_n of s_lid waste.

Among staff rec_mmendations found in this report, the f_llowing course of action
was suggested.

The Association sh_uld pursue the development of a vi_ll.lttle reduction/material
recover' _acility which significantly reduces v_lumes and t(_nnages that must he
ultimately disposed of out-c)f-cotltlty until a new in-county facility is available.
"['he development _f this facility should he pursued i)n the basis of least cost in
terms of capital c_nstruction and time to implement in relation to:

,, Reductions in volume and tonnage;

,, Compatibility with existing and planned s_lid waste diversi_n programs as well
as marketing programs already in piace;

• Timely implementati_n _,t,,c_[ume reducti_m pri_r tc_ the (_perati_n _f an in-
c_unty landfill and during the periled _f reliance _n _ut-_f-c/mnty landfills;
and

• Pre,motes the best use _-_fpublic and private settler capital and efficiencies.

The Association Board concurred with this rec_mmendathm and directed staff

to develop a request f_r pr_p_sal (RFP.) related t_ implementing a m_n-
combusti_n facilit';. This RFP was to he directed towards a volume

reduction/materials rcco,,'em' facility and technoh_gy and should be performance
based. Concurrently, staff was to om_plete s_li_.l waste management planning
centered ar_mnd a selected non-combusti_n volume reducti_n/material recovery

technol_gy. This techn_lc_gy should he _riented tcpa'ards the phase
implementation of a:

a) Transfer facility devel_ping; ,'

b) V_lume reducti_n capabilities thr_)ugh material recove U and composting
during the periled _f time _hen;



c) The landfill site search Lind deveh)pmer_t is unden,vay;

d) Concurrent with this process, review current public sector diversion efforts in
relaticm to potential diversion efficiencies in follow-on volume reduction
technologies as they enter int_ the implementation process.

Duringl its 1988-1_89 fiscal year (May 1, 1988 through April 30, 198_), the
ISWDA Board took a number of actions to move this strategy fo_vard. These
actions included:

1) Established the preference _f public ownership/private operation for the
material recoveu/transfer facility (MR/TF) in January of 1989;

2) Interviewed and selectett engineering and financial advisors to assist in the
develc:_pment of the MR/TF in May _f 1989;

3) Executed a contract with the Illinois State Geological Survey to conduct

cc:_unty-,,vide landfill suitability mapping in February of lt_89;

4) Requested ar_.clwas delegated by the Champaign County Board solid waste
management planning responsibilities ,:ts outlined in P.A. 85-I 198, the Solid
Waste Planning and Recycling Act, in April of 198_4.

In FY 198_4-1990 (May I, 1_a89 through April 30, 1990). the Board initiated or
completed the following:

I) Reviewed Statements of Qualifications submitted by firms interested in

building and operating the MR/T[- anti pre-qualified 11 in September 198_4;

2) Cc_mpleted a Site Identification Study for the MR/TF (November 1989) and
opthmed w,'o sites for inclusion in the RFP (January 19{)0);

3) C,_mpletett a RFP f_r a MR/TF and released it in February 1990;

4) Executed a contract with a landfill design firm to provide landfill site
identification and development services in September 1989;

5) C_mpleted Illin_is State Oeoh_gical Su_'e_ landfill site suitability mapping for
the county in Februa U 199(i);

6) Established the Board Advisory Committee tc) assist in solid waste planning

responsibilities delegated by the Champaign County Board pursuant tct P.A.
85-1198, the Solid Waste Planning and Rec'vcling Act, in May of 1989;
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7) Completed the first three parts (Solid Waste Characteristics, Waste
Reduction, and Req,'cling) of the Champaign County Solid Waste Plan in
April 1990.

In FY 1990-1_91 (May 1, 1990 through April 30, 1991), the Board has completed
or initiated the following activities:

1) Identified a preferred vendor for the MR/TF irl July 1990;

2) Completed a Site Identification Study for the Landfill Facility and released
it in July 19q0;

3) Completed the fourth and final part of the Solid Waste Management Plan

(Facilities. Siting Criteria and System Costs) in Oct¢_ber 1990.

MATERIAL I_.ECOVERY/TRANSFER FACILI'I3(

The ISWDA Board believes that a processing site adaptable to transfer, recycling
and volume reduction functions will provide the greater flexibility in management
options for Champaign Ccmnt.v, particularly ',,,'hen coupled to landfill siting. The
MR/TF being developed bv the ISWDA incorporates s_me or ali for the
following operati.ns:

• C'_mlmercial areas for municipal waste dr:_p-off and processing

• Public (ncm-cornmercial) areas for municipal waste drop-off and processing

• Public dr¢_p-off and buv-hack c_f recvclables

• Pn_ce_,_,ing s_mrce separated recvclables (U-Cycle, Rcecwcle, l-hmletc_wn)

• Picking arld starting constructi_m/dem_titi{m wastes

,, Future expansi_m in municipal ,.va.sre ccmlposting (encl{_,ed, in-vessel)

• C'_mlpacting and transferring _f non-processihle residues

• Baling recvclables

• Su_ring and rrlarketing recvclables

Vhc IS\VI)A is requiring, thr_mgh amtract :,,pecificati_ms and conditions and
pcri_dic inspecti, m, that these _perati_m.,, ,,,,'iii take piace in enclosed buildings
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and be appropriately fenced and/or screened. The buildings and grtlunds are to
be designed and landscaped to be aesthetically pleasing, 'l'ht_ operator will
collect ali litter from the statiim and grounds at least daily, i)r mt)re ii"necessary,
Ali buildings, cc_ntainers and equipment shall be cleaned al the end of each
operating day. Compacted wztste rnust be removed within 24 hours, The

operator may not accept, store ¢_r transfer speci_II wastes, There would be no
disposal of material all_wed on the site.

The criteria used to locate suitable parcels are listed in Figure 1 and Table I.
(Figures and Tables appear at end of paper).

Based on the criteria used, the ISWDA staff identified 40 potential MR/TF sites.
This list was further evaluated by ecomwrtic aild locational criteria and reduced
toten preferred sites. The ISWl)A staff recommended to the Board that it:

1) Have member government staff review ali ten sites identified by the ISWDA
in the Site lderitification Study;

2) Add zmy sites to the list that member governments rrlay have identified;

3) Approach the owners of the identified parcels with a detailed preseritation of
proposed facility characteristics, Tllis should be done in conjurlction with
respective city or county staff;

4) Negotiate arid secure optinns for purchase, Agree on zt selected site witt-I a
possible alternate for inclusion iri the RF'P for a MR/TF,

5) If no option can be secured amorlg the ten sites, request condemnation be
exercised Cm behalf of the Association by the appropriate member
gove r nnle nt;

6) If a member gcwernment is not v,,illing to sue ccmdemnation on behalf of the
Associati_m among the ten sites, re-evaluate site evaluation criteria. If rail
access requirerrmnts are rem_wed, re-examine sites ,,vest and northwest of the
City ¢_t"Champ<riga.

The ISWI)A B_mrd directed staff to execute two options on sites from the
preferred pc_l in Jztnual-v lC)c)0.

LAN i)FI i,L FACI I_iTY

Based ¢lri the state and federal Iclcation requirernerlts and site identification
criteria devel{_ped by the ISWDA and its Board Advisory Ccmlrriittee, ztscreening
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of Chaml}aign ('()unty wits c()nducted. Mzll)S were tlevel()l)ed t'()r such screening
criieri;l Iis lend themselves t() c_lrt()grlq)hic illuslniti(m, 'i'his in[li)ping wits
_lecompli_hed thn)ugh li c()()perlitive et't'()rt helweeN the ISWI)A of ('hllinl)tiign
('mint),, the lllint)is Stlite Ge()logical Survey (IS(IS), the ()l'l'ice._ uf S()lid Waste
and Renewable Resuurees (()SWRR) _lnd the Office ()t"Rese_ireh lind l_htnning
(()RAP) ()f the llliH()is l)epllrtment uf Energy _tnd Nittui_ll Resclurces (17NR),
The IS(;S perf_)rmed its wurk tinder eontruci with the ISWI)A ;lrltl has nmtche(.I
ISWI)A ftinds with ISGS funds _lrltt in-kind ctmtril)uti()ns, The ()RAI" efforts

v,,ere pitid t'()r I}y the lllin()is Sulid Waste M_lmigement Fund,

tJtilizing screening criteriu pr()vided by lhc ISWI)A, na_lps were l)r()thJced (it' each
criteria( f()r the entire c()unty ( 1,1)(1(1Stltn_ire miles). N() _lrei( (if('lmrnl)aigN ('ounty
w_ts elimin;tted __pri()ri, 'l"he _lretis ()t" the c()unty remiiining _.ll'ter ge(ilogie
screening v,'ere c()rlsitleretl stiit_ihle ;lrc;.is where l)resent kn()wledge indielited ii
high likelih()(id thzit ()n-site im,'estiglttitin could verify Jt ge(_l()gieiilly ;lccel)t_it)le
llindfill site.

The ISWI)A, t(igethcr with its landfill design engineering c_msult;lnt, used this
chitld_il:;e t() select sites ft)r ev;lluati(m ;tn(.l (m-site investigtititm, The IS(;S,
¢)SWI?,R, iirltt ()RAt' provided SUl)p()rt during ISWI)A's development (ff the
criteri;i, _l._sisted in c()llcctitm ()t"tllit_t fl)r e,,'itlimti(m ()t"elieh criterilt selected _tnd

r)r_)ducud in_ll)s sh_v,'ing ttle effect ()r the eriteril( selected,

At the meeting in which Site "1_l"u,'_is rejected, the ISWI)A l:l()zir(.l iitlopted
l'tes()luti()n ,_-1()-1 v,'hich rectuusled, in pzirt, "minimtlm technical (lr ge(igraphic
stttrlthirds f()r s()lid v,';.tste dist)uslil site suitlitfility, ii" iiny, frum ;ill)' interested
p_irtics wh() iq)pe;tred hef(ire the i_();lrtl." Reqtiests were sent t()p;lrties identified
in meeting minutes v,'h() ;_tt)t)eared dtJring the Site "1:1"lit(loess, 'l'w() l)lirties
stll_rnitted stlincl;irds. 'l'hese criterilt were inc()rp()r_ited, v,,here l)(issihle, inl(i the
situ identificati(m criteri;t, lt ,,v;ts _tls(i determined during the Sile "I_," siting
pr(wess, thlit sites I()c;.ltett ith(),,,e the "regiiinitl itqtJifer" were tlnziccel)tzil')le due to
gt()undw;ller l)r(itecti(in isstles, lJsing the (;e(igriil)hic lllfl)rnlziti()n System ((;IS),
the IN(IS l)r()tltice(.I thickness mZil)S(if siind lind gr;lvel (_lel)()sits irt the request ()f
the ISWI)A sl;.iff, l:htsed ()n lllese IS(iS ill;Jpl)cd S;ill(I lhicknes:,;es, ISWI)A stliff
(in c_)njtincti()n with its c()nsultzini) interpreted the term, "regi(m_(l ziquifer," t() be
th()se miij_)r s;ilid h(_dies c()ntztined iii the (]l_lsf()rd ;(I}(I l_l_iilner F'(irmlitJ()llS,

These f()lrllliiJ(ins ullderliiv it litrgc I)()rtJ(in (ii' ('hitillp_lJgil ('(lunt 7, Ill (_rcler t()
distingtiisil "regJ()ll;lr' Ir()lll "()lhc'r" S_lllds _.illtl gr_tvels iii lhc (Jlaxt'(ird iind Biinner

f(iri_iitJ()ns, the il_;.il)l)c,cl slintl thickness c'ziti.'g(ir),lhitl wits used til _il)pr()xin_;.ttc lhc
limils ()t' lhc "rcgi(mal" fll;isflird ;.illt_llJiinller f(irlllZllJ(in ;itluiters w_.isthe 25 t() 1()()
l_)()i c_tteg(ir)', 'l'hcref()re, lhc extent ()t the c()int)()sJie s;iiltl lhickness iri the
(;Izthfllrtl und I'_iinner fiirm;lti(n_s m_lpped iis 25 t_) 1()1) feet (lr gre_iier wits
c't)i_sJdered Jt "regi()nzil _ttluil'ur," Ali ()ther exc'ltisi()l_i_' criteri_l tised in the site
ldentificaii_)n pr()cess f()ll()wc'd fr(inl this definiti(in,
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The us_,'()f exeilJSi(illl,li'y and discreti()nary criteria in the site identifh.'ati(m pr()cess
was discussed at numcr()us ISwl)A B(mrd nwetings alld ai IneetiHgs uf the l_,()ard
Advis_ry ('()111111itlee. 'l'he l{cmrd Advis_Hy ('llllllllillet, is Ii [(I Illelllllel' b_dy _t'
citizens apl,_iNied by the b'_werning b_dies c_l' lhc ('lmnly and lhc (.'ilios _1
('hamlmign and I.Jrbaim represenling a br_md .speelrum _t' views aild iHlerosis.
"l'his I_¢Jdyassisled iii dcveh)l)itlg a sol _t crileria, lislecl ill "l'able 2, used by lhc
ISWI)A staff i11sereening the o_mnty t'_r suitable sites, "l'he g_ml c_t'this screening
was In clevel_p a list _fl'situs which a,ppear t_ nicer, based _lrl ali data awiilable
tel the ISWI)A cir its c!.)lltrl,ietol'S, elwin)lltllei]ta, I alld Imblie health ntld safety

standards set by federal, state and lineal atltlulrilies,

In m.lditi_ln, I_leal criteria were devel_Gn.'d t_l further clarify what characteristics
needed ll_ be addressed _n lnilenlial silos fur ge_)h_gieal i_wesligaticln, 'l'hes¢
criteria were gltniped illt[I cxcltJsi_narv ;.illd tli!iereti_lnary criteria, l_xclusi(Inary
criteria were used Iclscreen areas, 'l'ypically, these areas were s¢cti_ns_)t'land,
Areas which c_mtaiiled am,' _ll ttle oxclusiclnarv characteristics were not et_nsider'ed

further iii the site idc,ntificalillvl pr_eess, Areas which remained after lhc

exclusi_lrmry criteria wore screened agairlsi lhc discrelilmary criteria ll_ identify
parcels witllitl these al'el.is filr e_lnsideratiui1 and _m-site irwestigati_ln,

The suitable sites were identified by al_plying these criteria and were assumed to
be envir_lnmentally salisfactl_ry pending veril'icatilln by cre-site investigation,
l,inally, ISWI),,\ statf evaluated lU_tential situs flir _ln-site. investigation based on:

• Miniinizing the n_ad distance tnml the i_r_l_sec_l MR/'I'I:;

,,, Minimizing the anl_mnt _)1'i'_md reo_mstrueli_ln required t'_)r transfer vehicle
[iccess',

• N'liililnizing veil:tie _per'ati{in aral Ill;:lilllellilllee cosls;

• ,Minimizing the acquisiti_n _il' reside'rices required Ill establish a 200 aere
parcel _r greater', and

• Mininlizing the nurnl',er _il' rosiclenoc's within _tlle nlilu _il' the, landfill site,

"l'he intent _t lliese staff-generated criteria was the identil'icati(m _lt' cc'_m_m_ical
sites f(ir ncquisitil_n alld dc','cliG_nlcnt which miniinizes the effect (111surr(iulldillg
t_n>pcrties i.llld l;.llld tines, l.'¢lr the CcillleXt (ii' tile ('hanllmign ('()tlllly landfill site
identifieati_ln i_l_lc'ess,llles¢ five sl:lff gencraiccl oriteria were lised _lilly after the
idc'ntificati+_n tit gei_l<lgically suitable situs.

'l'he alil)i()aches used iri lhc' laFIdfill faoiliiy site iclentifiealion ilr(icess wclrked
lr_lil] tilt t_rulnisc lhal, based (m lhc besl available dala, ;.icandidate l_nlol {if siles
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c(_uldhe i(leiitil'ied which ,,,,'creg_'(>l(_ic_tlly,simil_tr,'l'lmt i_, they _Lvc_i_.le(.Imnj(_r
_,I'()LIII(.Iw_.IIgI I'L!S()LII'CL'h Illld WL'.I'L.'.g()_llJ/.Illll (11' (>thorcullutnl _tl_(.Iezwir()nnlcntttl
fi.tct(>r,_iii lhc ._it_.,idulltilic_tticnlpr()uu,_,_.'l'hi._i)r()ce._._I_rc)(.lucud77 p()tentittl sites
_[ll(.Iidentified 17 l'u'et'err,,.,d._Jtu_I()r Ill()ru t.let_.liledec()ll()rtlJc ttrl(.I I()c_tti(>n_[i
evnlu_.tli(Jn, 'l'he,_u 17 i)rel'urrud situ_ _lt'e._ht_wnin l"igur'e I, l]_.t,_ed()n tlli,_

tile ()lilcr .,..,Jte._run_tinin_ i_l lhc I)refurrud 1_(_1,

l'ttt_ud_ll thi_ ;q-_l_r(_itcll,the t'(_ll(_wing._tufl'rec()rnlnendnli(_ii._were rmtdc Lt)tllu
ISWI)A l]_tr(.I I'(_r,_itencqui,_iti(m:

1) ,,\l_l_r<>_.tclllhc (_,,vnur.__)t'tile idunlit'iud t(ll_ five I)_.lt'cul,_with _.tl)re._ent_.tti(m()f
lllcl_r_fl_<)hcdfitcilily',

2) Nc_c)tJ;._.tu_._,rl(I,_uc,uretfl>li(_rl,_t'()r ()n-._JtcJnvc._ti_.tti(>n()t' tw(_ ,_Jtcsund
._uh._uqucllli>urcllm,u',

(_Ilc_itu_.tm.lrequu,_tctmdunIil_Lti()nIt_h,,:cxur'ci._cd()nl_ch__tlI"()I"the

'I'hcISWI.)AI:Itmrddirected._l_.tfIt()C(>llt_tctthe17pr(_i)erty()wners()I"lhclop
t'ivu I>;.tr'ccl_in Au,su_twith ;.tilinquiry (ft"intcrc._l, In ,_Ul)tUnlher10()(),Sl>ceil'it
i)rJcul_cr _cru ()ltcr._v,'urem_t(.luI(_tllc._cs_.tmcl)r()pcrty ()where, ('(>ncurruntwith
tlli._ ;tpl_r_;._ctuISWI)A ._I_.ttTh_.t._hcun l:_rul);trin_ it._ _.tccus,_c()ndernru_li(m
rcc(_m_n_.'m_l_tti_mt'(_rtllu l_,(_tr¢l,hh(n_ldit ._()direct, A decision w_.t_t()he rm.tde
in N_vuinhur lUU(),
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TABIA,7, 1

'l'ransi'tr und Ih'<_c'tssin_,l:it¢'iilty ,NiLeIdentith-ltti()n ('r'ileriit

Inelusionary F,xelusionary

m l='Itt'tul Sh(mid 13e', - I!xclu(le pm'eels less than l,()()() Foci
t'r()m nuart.'sI prt)ptrty z()ntd

,, 10 Iu 30 uvres resit+lulltiltl ()r residerltial dwulliltg

• l,octtted £tlt) I+g tll+lj()r ,, l+×tltJt.le are+ts inside the I()()year
trttnSl)+,>rtati(>n r()utes ineltidlrig l'l()()d l)Ittirl
ritilrt)ud

, l+xclu(le Imrttl:,; with residelttittl
, F'rt)l)trly/.()l+td Stllltttlres

('()unty: I-I, 1-2, A(;-I,
AG-2 • l:!×clude pltrc'tls grt+.tter thtLn ten

('hall+l)aign' 1-2, 1-3, 1-4 miles ll'(m+ center ()1' witstt
lJrhltnlt: IN, ACt , gentrlttit>rl (Itpl)r()xirnately tw()

milts ll()rth ()l"Rr. 45 and 1-74)
, Ntltr tlte center irl' wltste.

gellel'itti(_ll ,,, lixelude pitrtuls greitter tl'lttll t'ive
milts from tilt ge(>gl'al)hit tenter of

• N() 111()I'e than t,,v() itnd (>rle-hitll ('h lt m i) trig n - tj r I) it tt +.t ( t h e
limes +.tstlttp Its it is wide lind inttr'_eetii)ns t)t' Wright und

Llrlil'i)rtll in Sllitl)t :':,l)ringl'itld)

, Utilities uccess ,, l,',xclude sites witll nlullil)le _)vvncrs

,, l!,'+cltade sJtc,s with slut I) sl()pes,
stirlac'¢ water t'eiLLurc's or

unvirtmlutntltlly sensitive itruas

,. l!xclude sites tn(.Ir'e thitn (>nu-Ilitlt+

mile Fr(lln _tstere highway (_r ttmj(_r
c()lleett)r

I lixclude sites rut+luteing t()llstrueti()rl
irl' Iii-grade rail crossing ()\'tr mitjc)r
arttriltls

Si)til'Ct: Mitttriitl l+.tc()vury/'l'ritnsl'cr l"iteility Site l¢lulltiticati(_n Study, ISWI)A,
N(_vumhcr It+_Su.
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'I'ABI,!!', 2

l,amlfill Site Ide;:tit'lcatlt)n Criteria (I)

IBxcluslonary

" l_x(.',hldcali ltrc_L:,which overlayrrgi()tlal aflutl'ers,(_

. I_.x¢ludcali ()thtr arr_ls{w{_rhlyi,l_,.s_lmlandl.;riwcl.',Itsreal)pOdwilh Ihickne,s,s_rralcr than five
Ir_t aral al a dcplh of 75 I'erl (_r_rral¢'r,(_

,. l:!x¢luI.h._ali areaswilhin I,(XX)I'{.'clI'r(.n ally I}ublic {}r hl{h,l_Malwate,r Stll)l}ly(in-use or
phi,_cd),

,, 1:'2xchitlcIdl area.,,wilhin 2IX)I'eel{_1'ali {dherwalcr wcllhcad.s(in.u,se{)r plu,_{,d),

,,, N{) mt}rc,li)an 1()I_{.,r{.'cnt_}1'lhc part'elmaybr within the I(X)yearl'h_odI}lain, The portion
{,1'the i}ar{..¢flv,,ithiillhc II{}{}dplain mull be' ¢{}ntigut}u.sI{}thr outer I)r{}l)erlyIinc_, N() part
of lhc I){.:rmillcd_u'c_amay b(.',within lhc rl{)odi}lahl,

• I(×r,:ludeali area,swilhin I{),(X)()I'eelo1'{.'urr('tlllypermittedrtuBvaysI'{)rjet l}hu_cs,

, I.':xeludeali area,,,wilhin ,S,(XX)fcel {)1'currcaltlyidenlilicd rtuBvay,sI'()rI}r{)Feller-drivenl}hu_e_,

I:.xehndeali area.swilhin .S(X)fcel {)1_ I)urrHtfial.sli'eam.

. I_',xchldrali are_ arale;_s{.'me_lswith r_fih{}a{.I,,,,r{)a{.Iways,I}il}cli;_e,'.,,{it Ira_smi,ssi()nlineswhich
tran.,,ver,se{he i}arc_.'l.

" I_xelu{lt,ali arua.,,withh_tmr ;rod{}t_e-hall'mile,',(}1"mu_fieil}_dc()rl){}ralelimils, in ()r {}ul,sidelhc

• I_xclu{l{.anymine _uidjill _tre_.l.",,

• l::×¢ludr_11;H'_.'anwilhil) (}_){.'au_d{)n{.:-h_dl'mil{.'..s{)1'nrh{)c)ln,

• l:xrludu ali I}ul}li¢land.',,{-'X{.'L'I}IUniversity o1'Illin{}i_land,',, t/nivcr,_iiy{)1'Illim)is lands arc 1{}
I)e revic'w{.'d<}na {'asc-by-¢_,-_.'I}asi,,,,

• I!xclud{2I'x'{)mlh{:I}crmilledar{:a tw()(}r mt}rc' £()IIII_LI()LI,__IcrL'.,S{)f w()()dJ_lllds,

• 1'2xclu{.Irv,,{'llat_{l:,,il_{'hl{liu;_,lak{.'n;lll{I I_(_mln.

- l_xcltld(.'¢{.'.mc.tcric'n,
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TAIII,E 2 ((]ontint,ed)

ineluslonal T

The ParcelShlmld Have:

• Area 2IX}iicrus¢,rmc.'r (_1'_ullahlulandIs prefurrud,

• ()w,lcrship "rhit,c _r fcwc, uwnursarc l_rcl'm'rcd,

• l'arecl Shape A regularshalmis I_rul'rrrud,

. Zimtnp, lnduslrial m' a_riculluralz._,ni.pis preferred,

. I,l':SA/l'r_du¢livi{y F.vahmli_m A h_wuri,mducllvily ralitlg i,,,I,rcfurrud (1_ lm ll.sudhi
c(mjuilclhmwilh _,n-sil_invusllgtalicm),

• Archliclll_lt_i¢'all_wduaiilm "l'hu ahsuncc_ll' any ,si_nll]cimlarchaul_hlgi¢ldsitu is
llrul'urrud,

• tlniversiiy (_1'Illlnl_is Includeali pr(_lmrliusaralmiikc duiurmtlmtiimtill a case-
hy-casuImsisiu excluderuscarcharuas,

• 'l'hrualunudIii' ILndar_ured im'ludu ali areas iii' sighlin_s',make d_lcrmhmikm un
Specic.s Imhilal impactlm a ciisu.l_y-casuImsls,

• I li!,i_lric l'hlccS Include ali situs', illllku delurnlilllililm on llllprilllrhile
rt;inedllililln, if neuessilry, (iii ii ciis_-I_y-ulisu Iliists,

• Ihircl.'l _l.'llllit'ks Mulistlrelnelll iii" si'lhlit'ks is Iii hu l'rilill till3 udge iii' lbl3

llllrIt'l rlilher Ihiin fruili Ilit_ _tlge _lf llerlnilled iir_ii, will_r_J

p_lssihlc,

S(itlrce: l._lndt'ill I:_tciliiy Site ldenlit'icaii(In Stiidy, ISWI)A, July 1990,

I l.lindl]ll silo ldt,'nlil]calii)n¢:rilerhiusudI_yISWI)A sllil'i', 'l'hc'secrilui'ili wuruguneriill'd fr(mi
slilff discussiuilwith I]le ISWI)A I]llliid and ltiu II(llird Advisilry (_(ininiillt'c, Addilillnill
cxi'.iusi(iniiryIi'ill'ria wun.'usudhy ISWDA sliil'f,

2) I)el]ned its miipl)L'dsandandgrlivl_'lIhicknussesiii IhtJ(ihi,sl'ilrdluid Illiniier [,'(irnlalhlils iii lhc
25 Icl 11141Icel ciilugtiry

"_) I)lic Iii lhc nillilr¢ Cirlhc wilyiii whichsandIhlcknusstllilli wlisinllllpUd iii theGIS syslcili, Ihls
crherhi iit'llilllly alllllics I{I iirt'.il!, Inliiiiled its iliiving FIVeIii 25 I'uel cii',",illld iii ii dt_lllti Iii"75 l{I
li)tj fc'_l, Al_lllh.'.dhy ISWIL)Asllift' I)ii ii siic speciN¢hlisik,
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SITING TItE ROBBINS FACILITY

Barry Nettl, Vlcc Prcsidetlt
Project Developmerlt
Reading Energy Corporation

INTROI) UCTION

Siting a resource recovery (or waste-to-energy) facility anywhere In the U,S,
typically Involves a very complex and lengthy process which eneompt_sses tLwide
array of teclatlicttl, economic tta,2 social issues, The siting of the l_obbins
Resource Recovery F'acillty (the "Facility") may be different from other hmdflll
and resource recovery facility siting processes in that the Village of Robblns sited
the Facility many years prior to Reading Energy Company's involvement in the
project, The Village spetlt considerable efforts over _t humidor of ye_trs
developing the Facility conceptually and attempting to push forward the project
and gain public accepttmce withh'l their community, Howe,.,er, even with years
of the Village's diligent efforts, R.ettdlng Energy spent a numl'_er of months
evaluating the feasibility of the site that had already been selected before
initiating the t'ormal site approwfl process,

This I);tlJer is a case study of siting the l_,obblIls Facility which is urlder
development In the Village of Robbirls and the many ISSLleSthat must be
addressed before, during and after the formal siting process, The Facility
successfully rcceive_l formal site approval purstmnt to Illinois siting laws in 1988,
and more recently has received ali environmental i_ermlts rleccssary to begin
ccmstructl¢,z from the Illinois EnvJrcmrJlerlttfl Protecticm Agency (IEPA), The
Facility 1_;,,,eheduled to begin its three-year construction schedule next spring and
commence commercial operations in 1%_4,
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()VI!',RVili_'W()io' Till,; I_L()IIIIINSI,LI,',S()Ui_L(II,I',I,LI,',('()VI,',I,LYI,'A(_II,I'i'¥

'l'he igl_.'llity is c.le,_i_..,,ll_.,tltt_i_rc_.'e_ I,l_()()tutl_.l_,er-dtty('I'PI)) ni' n_nl_t_,tLrd_n.t_
iilulllcll_lLI rcl'tn,_.'ulld Inc(_rl_rntc,,, _.Lt'H_l_l-_'aldtJluterlnl,,, r_c(_vcry tkll_.lI'tlel
i_rel_lr_Ltlc_ll;;ystelll with l_ circ.'lily,title..,,t'luidlzed bed h_lh.'r t_ a'e_'c_,,_._l-_.'l_.,_'_y,

ree_,,,eryI'n_.'illtk%I._the devel_q_erc_l'tl_e I,I_l_l_lt_I"l_c.'lllty,

'l'hc I'r_)nt-uttdsy_l_.:l_will r'enl_wevzlr'l_)il,_rucyclnl_lu nlnlurlnls such u_ ['(..:l'l'()ll_

"reI'u,_cderlvudI'ueI"(I_,I)I,'),whichi,,-,IIlc_l_.,_x_lhu_te_IizlLhcI'_iIcrwhere iI_

tcIllpcrIilul'c,_tcI_IllLh_.!I1_l_'Ivc__ I_rhInc-_,cncrt_un'u> l_mducctd_>uI40,0I)()
kll_wult,,.,_t' electric i_wer _n l__.'_ntint_uu,_htLsi._I'_r_,_}l_lusnlet_ the Ic_cnlutility,
"i'Ill,_i_c_v,,urwillmeutlhculueds(_I'I_pl_r_xiarmtely5(),I)()()h_rnles,

'l'heunvir()t_menlulc(n_Ir()Inysten_nincludeLI_oI'r(_nl-undmt_icrl_Isrutm)vnl,
in-nIlu((_rintileI'uri_ce),_er_iI_I_inb,uI'scanhe_,_se,_,_ lhernl_I"deN()X"sy,_t_nl
fin't_ddcdnltr(_cll()xldce()nlr()i,n ,_I_r'_ydryer_I_,_(_rI_er_tI_ck_L_ clcnnltlg

'l'huc(_nCUl_tl_m.Iinlunt(_I'lhcunlirc'sy_lci1__t l,_l_l_insi,_t_ _rmxlztllze111o

I_ndI'iII_,

I(Ai{I,Y I-ii_'i'OIIY ()1,' t.I()iIiIIN_ i,'A(III,I'i'Y SI'I'IN(_

,InlhrII_telU7I)'s,lhcVIII_ec_ll_c_hl_iul,',,l'_c_I_ll_UI's_in_Lhciclc_c_l'_.'r'c_Ii_l__n
"enerB.YpI_rk"_L__llutheylindzeroedl'<_rindu,_trh_lu._enl_nB,_Idctile('._ILiznoI
S_,_B(.'_um.l,'I'hehuhm'II_.:en,,,.r_yp_._t'k,,vu_h.II_u_re_,n.lrcurec_>',,,cl'yfl_ciIilx',,vith
lhcinlentic_i_<>I'I_i'iI_,la_in[_ddiIi_mlindu,,.itri_.tl_r_.'_n_Iner_.'InlhLi,_i_les,_e._whlcll
n_J_llthcnel'ill'rc_nltllel,'ncility'senergy(n_tl)Lit,

I.Jpthr_u_h the mld-lC,_I(l's_._ndenc_rni_n,_sinA._tlne.cc.IiI'I'e_'c_tnl_y_l'_._l
_dmlni,_tn_II_m,_,the VIII_estudiedthe I'c_siIflIiiyuI'SLicll_ c_llccI_L_Ilc.I
_ItetNptec.lI_llmVetilel_len,_l'c_r,,w_rdinl_c_mcrelcl_l_ni_In__a_.lin_l_lement_ti_n,
'I'heVIII_eImshccn_,_m.IcnnIimlesI_he,eccmon_ict_IIydi,_tre.,_scd_r_c.IthercI'c_re
h_d t'ew re,_c_urc_:sI_ nl_vc lhc l_l'c_jec_t_cn'w_rdl_ _ctuul dcveh_lm_en_,i]urin_
this periled, they nmde _ltCml)t,_lc)blin_ il_i_rlv_tedcvel<_persl_)I'und lhc pr_)jecl
_,IIICII11_|II_.L_Uits duvulc_l)nluzltwllich were LJn._LJc'Cusst'L_I,



II iS ilTl[)l)r[allt It:} Io{}k lll{}re Cl{ksel¥ LII illld i.llld,21",_lal_d lhd t._Cllll_l11iC '_[alt.ll:,t. _ {_f

ihe Village to apprecinle ,_{}llll2 o1' tile nlt_i'v:lil_._ ii1 de\,e <? i11_ihe 1.'_r_}.jeci
collcepts for the energy park and lhc Facilil',,,. The _,illn_e w,l.lich '*;l_ _ri_Jl.lnll'v'
ii]ct)rporatd in lq 17, ha:.;',.tlong 'arid t,r_md hisl{}r'¥ hal ;_.lx_a ii,_uhled {_i.le. ,,-ks
pe_?le from il.lis ai'en m_.lv t'_e av,,are, [_,',_l'_l'_i_l_Ius experienced h,gl.lificunl
fil.lar_cial l._r_}l'_lern:__}ver the year'< the Villakze ha._x.er'_lillle t;L_N.l:_eI , ,<l._p,_rl

2'5 small I'msi ]esses and nl:_pro.xirrlal,:l\, 2,1t0!1I'_nle:_ {v,ilh an a_.er't_i_ 'value {1t
$2,5,{)1)i)) lt)f_:_rm il_e tl.LXbase. Fllere are m) ind/lstrie.s in tl]¢ ",,'ill;..lgeand m_
{Pharnl'_er of COlllmerce. ()'vet lhe \<ark iii,_> Vilt;.li-e ha,_ vont.ched the
coizirr_t.iniiJes 5,t.lrTI)lindilllL it pr{_w and p'tgtj_r v,,ilh [l"i{tll"¢ irldusiries nild
ci_rnmerdal l:_usil]ess,ts'and c_,rresp_mdirt!;,empl{vl-le_i q"1-' }i'lu lit e _. li.l,._Vilh.tL.,c-:
views lhc re;_;ui'ce reci_ver"_,l;.icililv told .:Iii\, {Iddili_nal l'_u_inesseslh41 li}ll{}w at.;
lh_ ClIFlICl'_l.i)lle 11 lileil" dt.'lllll)llliC I'_\"i\':.I].

l-le',iding Erlerlz\, v_:J.:<br{)t]!!i_l inlo ihte Villa,e ii] late 1¢g'7I_ rotgut `aill'l VillilhJe. <.... • f.,. o

of'f'icials to discuss the pr{_jecl '<rodI_) e'_l)l,_re whether _;r"m)I the ,,:t_illt)ai_? ',,,,:.ts
v<illint_ I{) C{_Illm!{ t<} _v{IrkiIl!., _,iih tile Viilal-e I_ llllK, e lh<] t.m).je,:l f{}r\,,,ard,

SITE AIND PRO,IE('T FEA.SlBILIT'_ .,tSSESSqI_:N'[

,,\.,_mentioned earlier, tile Rd'¢_i.n:_'nilillk.' experience Irl;IV f}e <_{_rrle,a.tantdifferent
t"rC,IT1olher I)ro.jecl._ iii lhat thf: 'x,'ill;.tl.iehad seleclett :rod del'inced the site IllLII1V

vears prior Io ReadJi]LZEnerlL'¢'_iii_,el}h,emei]l. Char limiting]illeeiirlgs in IObi'7witl_

t,'illuL.,;e ol:ticinl:.; ,aere t'avor'<ll'_le, Sl_ \ve hcg'an It, allal\,::te lhe l'easihilitv {)f the
t._mjeci I'}el()r'c:r,,rrnall,,, c_rniTlJ "Jng ii:, x_.,{_rkoll li'le pr{)jecl. Nl_re st._ecificull.v, we
evalla;.lled the l{}ll{_\_,ii]17!.>.;.tj,,r areas relater] it:} the sits ant] overall t)r{}iecl
reasihill ?: _eed:+',.t:_sessrraent, ec,, r:;;r_,jcs, tecl_lical dllt] e nvi r{)i.lI11{_ni'ai fensihili iy,
;.tilt] l._)litical/s{)cinl c_nsitjel':l! h'i,'B.

THE NEED

Il_,.• s_lid ,,v',t'._ledisl.,_),,inlcri:ds has _nir'L_cl<.Iii,-:.(_-Tlicag{}rnetr_)t._{_liia_ area :.lll{.tltle
l'teSl{)f l!lim)is jUSt i.lSii ha,hill ['ra,_i {)lher f)arl.<_{)t: tile I_.li.liletJSlates. i\s olher
lJilper:i h_l\,e {]{}{:LlITli-_lli{._d, l)le ',.£realer {.:'hicalk{) area is quickly rl_li.lllJlll_ {)til. OI:

lnndfill _.",ll._al,:il'_,and i:_ m)l I_iinltinl_ on--line n,:',',, disl)<al capaci!y {.tld waste
recJucli{)n :tilt] recvdiiL,,:: .;,,,<_le_]]sql]ickl\, eil{)ul_ll li) ave;l ave B, seri<s prd_lem.
The t._redic.'tat'_lei'esl_li ha!, ken i':J.lJidlvef;cal',.ilJnt7di:_l)<:.tl ct)st:-;̀ aiii_ il{_ relief ii1

I ',_<I



Cook County alone generates about 15,000 TPD of garbage, The southern
suburbs ot' the c_tinty prl_duce i)ver 2,500 ['PD of that total. The Rohbins facility
was sized sigrlit'icantlv smaller at l,e,()l)TPD due tct the assumpti{tn that a
recycli, ng and comp<_sting program may develop over time to reduce the total
available l:or processing.'

ECO{" OMlC FEASIBILI"FY

Typical o[: any new t_otential project _pportunity, we evaluated the economic
feasibility. We looked at such items as disposal t'ees, electric power rates, capital
and operating costs. We have c_mpl, iter t'inandal m_dels which allow us to
quickly input any assLlrnptil_ns and evaluate a wide variety of sensitivity cases in
additi_n t_ the base (or most likely) ;:ase.

TECHNICAL AND ENVIRONMENTAL FEASIBILITY

We evaluated a number of technical parameters concerning the project site. For
example, we assessed: t'_l.irldati_n suitability, site size, accessibility, traffic flow,
utilityconnecti_ms, site drainage ands_)_m. W_: also met with lEPA to evaluate
air and water quality considerati_ns and attempted t_ determine whether or not
a /:acilitv could, in fact, he permitted on the site selected by the Village. We
hr_}ught in an engineering l:irm t_)conduct soils tests on the site and to look at the
history or' the site to determine it' there was any evidence of past industrial cises
or c,)ntaminar_ts.

P,()LI'FICAL AND SOCIAL CONSIDERATIONS

A nurnl_er _)t" issues ar_:, evaluated in this categor3/ including: land use
compatibility, impact on property values, noise and odor impacts, and the level
of' p_litical and community supp()rt.

Although it was ve_ clear that the elected _)fl'icials in Robbins were formally
behind arm c_)rnrnitted to the project, we also wanted to assess the t'eelings and
c,:)no:rns ()f other people in the community. We met with a number ot

community leaders and other residents in the Village, and we ft)und substanttal
support of the pr_tjectas weil.

The end result from the initial ['easibility analysis outlined above was that the
project ct:_rlcept was viable, ;:nd we would work with the Village to move it
t'o_ard.
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THE SITE ,_%PPR(iV-%I,PR()('ESS

In IC_Sl, the lllim_is (k.'neral ,,'v,,,,enflflv p;x>,scd Pul_lic Act S2.7S2 tomltn_mlv
referrect tct :.tsSenate Bill 172) _,vllichshifted the resD_n_,ihilit,, _ll site approval for
:.til [tev,; re v.i_tnal p_lluti_rl c_ntr_J facilities frt_r-n the state tt_ ,.:Litint,,and municipal
g4_vcrnmen{,., iri v,hich the tacilitie,, arc pr )[)_)scd Ii)t',e h_catcd. 'lllc Act
est:\hl[shed 'a siting review and ',lppeal prince,,,,, and the criteria tt_r de,,:lsi_lrl
tru.ikitl<- aitd incrca,_ccl public itlvt+hernent. l'he Act has created trcrncnclt_us
ct+[it[revers,,' :.tr[ctdcl+/_itu and has been cllallcHged by ,,ari_us intere,,t gnmps since
ii,; erlactnlcnt. S_>nlc have ar_ueti that the h.t,,v has effectively created
in,.,urm_,ulatztblc bzirricrs t,.) the cleveh_pmcnt _t' new disp_}sztl capacity, _,vhile
_thers have stated that it prt_,,'idcs the neccs.'<.trv arid required coritr_fls t_,,'er siting
nev_, cti',pt_,,al facilities,

:<\s p:xrt _f the fl_rmal it['}j.'_l_lvttpr_,.:¢-,.,, the P:.tcilitv de,,cl_per or _,,vner rr]tist
c<_mply with specific I]_tice requirements a[Id 111LiStsuhniit zt pr_lpt,,al v_,hich
addrcssc,, and meet:, the site ,'ritcria [lurstl,:tilt t_l the al)plicable laws. l'hc l_lcal

_l:ficial,, are r'e_,[n_w,it_le t_r c ..,.tt]_irlingthe .pr_posal, ct_ndi.tcting public hearing,_
:xnd then determining whether the ,,[tc meets the criteria its (_utlincd in the la,,v.
'l';le pul_lic is nt_tit'ied _,t the prr [n sa and ix pr_wicted :tri _G_fl.nlrturlitv tt_ torfll;.tJly

o}mment.

l'hc I[![>A will m_t reviex,v cii] cnvir_lr_rneriti.tl permit applici.ltion Ii'[lr zt facility until
tjle applicant sh_)v,s evidence tri' the official site apprlwal t'rtlm the ;.i[iprupriate
g_wcrninL.: rnunicit._al entity, li [he g_>verning entity denies site appnwal, the
zq__plica._ntmay ktppc:.tl the cle¢isilln t_>the lllim in Pt_lltiti_rl Ct_ntrol [?,tmrct.

Irt June i<>;,"4,Rv.'ading 1.5_lerg.vsubmitted ;.t site applicuti_rl arid pr(ipt_sal t(I the
Villa ge _f t:,t<,ht-_ilt'.,.l'hc apl.>licati_ln addrcsscct a :-,igrtific_.tnti-lumber til' issl.te,, iii'
intcrc'-_t in ctdcliti_l t(, the >peciiic legal criteria. Issues that were addressccl
includccl irnp:.tct.,, _ta exi,-;tiilg air quality; ash clispt_s,',_!;,,.>ise, _.t_lr and dust
impacts' trztl"fJc' vv:.tstc inspecti¢_n practices; spill [)rev*,:,flt'l','¢i1and o_ntr(fl measures
tt_r _n-sitc _t _r:tge _tl'Pi.icl, ltibric_ll]ts and ct-lcrnicals; larl.id_,cztl_ing;aesthetic qti:.tlitv
_t builclings :_tnd ':,tri.[etL[res; wzttcr use c_r>,crvati_n ariel ,,vastewater cent[tilt fire
pr_tect _/n: c_its,.:'F;:xti__n_f pr_q.lert3, values and land use ct_mpatihility.

At the time _t' the t.,',,_hhii-_s[:ac[litr site appr()v:.tl, the specific !site suitability
criteria zt.,,put fl_rth t_,_,SB172 allcl _utlinect in Secti_n 3tl.2 _f the l!.nvirnnrncrttal
t)r{}lecti_ll Act was a'_ t'_ll¢_v,,s:

l) lhc tacilitv ix iIeCCSsg.LF,,'til itcciil]lrlui,:i,tt::.i l'!_.-',,,.iMo [leeds ill the are;J, it in
inte _dctt t(_,,cr",,e:



2) The facility is so designed, located and proposed t(_ he operated that the
public health, safety and w,-,lfare ,,,,'iii he protected;

3) The facility is hmated so as to minimize incompatibility with the character of
the surrcmnding area and to minimize the effect on the value _f the
surrounding property;

4) ]'he facility is h_cated outside the boundary of the I00 year flood plain or is
flood-proufed;

5) The plan _I" operations for the facility is designed to minimize the danger to
the surrounding area l'r_ml fire, spills or other operational accidents;

¢_) The traffic patterns tO ur from the facility are so designed as to minimize the
impact on existing traffic flows;

7) If the facility ,,,,iii he treating, storing or disposing of hazardous waste, an
emerg_nc?' resp_nse plan fi_r the facility which includes notification,
containment and evacuation procedures to be used in case of an accidental
release; and

8) If the facility is to he lucated in a county where the county board has adopted
a solid waste management plan, the facility is consistent with that plan.

The site was _ffficiallv approved by the Village in November 1988 after the
applicatum review, public hearings and comment period. The site approval
represented a major milest_ne for Robbins and the project after many years of
effi_rts by the Village. Following the site approval, Reading Energy submitted an
envir_nmental permit application to IEPA in December 1t_88. The permits ,,,,'ere
issued by IEPA in June of 1990.

What was interesting and perhaps unique about the Robhins site approval process
was that even with public notices, formal hearings and informational public
meetings, there ,,,,'as vep,.' little public reaction during that time period. More
inten_,ivc public interest and subsequent media coverage did not surface until the
draft envir_mmental permits were issu,_d in January. 10q0, over a year after formal
_ite approval.

BENEFITS TO THE VILLAGE OF ROBBINS

A.,, with mc>st host communities to resource recovery facilities, the Village of
R_,bbins ,.,,'iii reap many benefits from the facility's location and operation.
'l'hr_mgh a I_ng-term lease agreement between the Village and Robbins Resource
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Recewerv C'_mlDlnv (a suhsidi_lry c_l'Rc:uling l!ne,'/._.,,':,llle "Vill_q:e will c_ilccl

lease and r¢lyalty lxlyrnei_ts, ,,\dditicmall.v, taxes and the l_urcha._,ecii'water l'rc)nl
th_' Village will c'(_ntrihut¢ sul_staniially tel the Village cc(imlnlic ha._c. IH Ic_._il,
the Village v,,'ill receive cwer $ l,()()(),(i()()per year (and ivlcreasing e_icll ,,'car with
)lh inllaticm adjustment lact¢ir) which ,,,,ill signilicaHtly enhauce lheir c'urrc'nl

budget _If $ l,q_()(i,()(ff).

Bechtel C'c)rD_rati_ln, a I_lrge c_msttuctil)ll lind engineeriug firul selected a_ th_.,
ccmlractclr t'clr the l"acility, ,,,,'iii ernt_lc)y Ul_to Nii)l_C_ple at any giveu liill¢ during
lhc three-year ccm_tructi_m pericltl. "l'he l'Jermanent clperating st_.dfat tile facility
,,,,'ill inclucle c)ver c;(i ernl_loyec,_' Reading l£Nerg.v and l]echtel are curreiillv
working v,'ith Village leader _,tc)e_,tahlish Irainiilg l_rc)grai11_and _)lher mechanism,.,
Icl ma.ximize ernl-q_yineui C)plulrluuitie_ i'clr Village re.,.,ideut_.

Many hu,',,incsses and .,,err)cos iii the ar_.,il will hc needed tct SUl_D)rl the
cG_erati_m_ of lhc facility, l:c)r examl_le, at 13cchlel'.<, SI'II\MASS facility in
Re,chester, Mas_,achusett._, there are al_proximatelv _5 different businesses in the
surrclunding are_i which prow)dc _,Upl'_lie.'.,and services lt) the res_)urce recclverv
facilit;'.

We are algol iii the pr_lccss iii establishing a cclllcge ,'.,chc)larshill prclgram t_lr high
sollc)offstudent,'-, frc)m l_,_lhltins and devehll_ing (lihcr c()ntrihutic)n i)rc)grams tclr
varic_cis ncccls (_t' the ccimn_tii]itv, \Ve ,,'it:,,,,'(ii.lr rc)le in l<tc)hhiris _nsa Icing-term

ileighh_)r with _igrlilicarlt rcspclil!.,ihilities tel the c'oillnli.illiiv.

ikdditionall)', the Village_' Ila.<,lliit I¢_,t _ight cii their c)rigirial cclrlcepl (lt" Lill _lerg)'
txirk iilJjacc'ilt t_) lhc facility, \Ve have hecll va)rking with Village leaders Icl
atiracl aclditi_)nal bukiness tc)the silt+,, l,'clr example, Reading [!nergv owns a
seven acre grcellhc)use t.idjacelll Ici +.15() MW c'()gellerati(in facility we cltleraie iri
n(irtheastern Punn,_vlvaniLi and is l)larlnill_ tc) .'qucly iile feusihility c,f"I()Ciltillg t.l
sirrlilar 7reenh_lt.l.'_eacljacerlt lc', the l,{(ihhin._ facility, "l'he greerih(lusc w¢_ulcl he
atde t_l utilize hi,,v-c'c_!+t_tc'iilii tilt heating and c_ll_lirig l_l.irt_()sl.'s,

We are in lhc' t'illal _,tligc._cii c_m_lflciing a study lc)r the development cii" a
Materials Iteccweo' t"acilit b'(MRt")adjacent Icl the site, "l'he Ml,ii" wc)uld [)r_i)cess
recyclahle material'+ cctllected t))' cclrl-ilill.il_iiy ctirbside aild clrol)-Clff [)rclgriim<sfclr
fl.lrther l)rclc'es_ing and ultimate ._aletel ¢lld in_lrkels,

l:l(>th the g/el..'rlJ/liil_i;.' ;+llld Ml,Ct: ,,v_ll.lldadd _,ignit'icant tax revenues tc) l+,c)t+l+ins
arid prc_,,'icleiidditi<lntil empl¢lvmcilt clt-lP(irtunities t+(irarea r¢.,iidenl_,



i'()ST.SITE APi'R()VAI, A('TIVITIES ANl) ('URRENT STATUS

Withirl the past year, zt citizen's ;.Ldvis(_ryc(mlmittcc has beetl e:.,lal_lisht:d I',y the
Villagt: (_t' l<{_l_l_iils t{_ act ;.ts;.tri illdclwm.lent li;.lis{)n between lhc' Village alld
l_,cadiHB l_llergvlilta widt:variety{_I"l"aciliiy-rchtiedflit,tilers,l'ht:cllmlnillec

e,,'alu_ttcs tht: _vcratl prujt:ct aral it.,, pr_lgre,,,s tm ;.tll _mgtfing basis and makes
rt:ccmlmt:ndatil_rp, t{i b_lth Village {iflicials and Reading t{Nt:rgy as to ways in
which tilt: l"acilitv carl be imtul_vcd t_ Ii1¢¢1 V;.tl'i{Itl._ I1UCdS,()f rt:sidcHts in tilt!

Vill;.ty,c, "l'h¢ c{Imtllittcc c{msi',t.'., _lt' ;.t i_l_md cn_ss-secti_n c_l_ t_rol'essilmals
(irlcludillg engineers, scientists, clergy, t:ducI.ihlrs);.illd c_mlmuiliiv irliciest',, .:'l'hc ,

c(Jrnrilittt:c has rnt:t with v;.tri_lu.,,c_ltnmtlllity gnmps withirl I_,_bl_ilis'l,_. :,).,:,:_,_,yiltthe
f;.tets ;.tb_ut tile pl_ljccl and address qtleslilm',. I{c;.tdill_ ' "l.Ncrgv (,,_'_:_.;",':,c rgaT_vc .,}
meet with tile c{m_mittec _ll a petil_dic I,asis t_ rcvi,:w the st;.ttu,,,'.,,t II+L'/}:_{+o{cCt

( " ' i

;.ltld discuss arLvsuggcsiillns i_r idt:as i_l tilt: CIIIlllllIItCC, which r;.tnt.t:' il{ll'il I'aciliiy
,:.lc.'.,igncl_risidcratJ_ns t_ crnpl{_vt:c trainJn_ pr_rams.

}j'he .S{mth ,'Sutuirb;.ill Mavllrs ;.llld M;.ill;.igt:rs ,,\.,,s_ciati{iri (SSMM,,\), wllictl
represerlts 38 _l the 5_ C_Hllilurlilic:,, which clmlprise ('{>{_k ("lluntv '_.,s_mtllcrll
suhurl_s, h;.ls recently c_.llnplcled ;.i dr;.tfl s_lid wi.lstt: plan lllr thr:lr membership
area.t. The draft i_l;.tH specil'ic;.tllv identit'ics the P,id_bins Facility ;.ts aN
ecl_n_rnicallv vi;.tblc _G_ti_n t_r ,,vantt: disln_.sal l'{_r their menlt'_cr c_Inmtlrlilies.
l'he study als() statcs lhal the I:;.icilitv el)mI_lcmt:)lts e()mmunity rccyclirlg
l)rl)grarns ;.llld will cnlla_lcc tilt: ()','trail rccyclirlg rcc()vcrv r;.itc.s f()r lhc _.llC;.l. \ge
;.ire currently wllrkillg with the SSMMA til put in piace a qualified indel_cI_dt:Nt

expert ,,,,'til)would hc ;.t technical reprc_,erlUUi',,'c U_ tile c_mmnlnities v,,h_) send
tll¢ir waste t{_ tile l"acilitv. "l'flls rcl_rt:sci_t;.ttivt:, v,'h_l w_luld pr_l'mbly hc ;.tri
cngir_ecr with .,,_mc eXl'_crtise and krlln,vledb_c {ii' re.,,_urcc rt:cl_,,'crv facilities, v,'lmld
t_n_vidc i_versiy,Ilt (_>r "v,'atctld{l_") catutbilitics (which w_mld he irl a ddili{_n t{I
II:iP,,X's c()rilii_ulms lll(_nii(_rin_ i.tlld i_ttlcr rett'ulat()ry c()lnpliarlct: rcquircmenls),
Wc ;.tlld i_tll cllntract_r hart: cl_ill'idcncc thal lhc Facility will pcrf_rm ;ts designed
;.trial,,veil within ;.til ,.'nvir{mmerltal l_t:rmit Iirllitati{lil:., s{i ;.til indcperiderll reviewer
nhlnlld pn_vidc an ach_litil_rml levt:l (ii c()nI'idcncc tl_ V,(dd'_iHs and surr{)urldillg
C{)lilill illlJ tlC.s,

In addilhln ll_ _v_i'killg with larb,e (ir_ganiz,ali{liis .such Lls the ,S,SMMA, we have
iriilialcd a scrit:s (_1small, iilfllrinal gr(Jtlll IllCCliilg.., ilr "neighb_lrhiiild clial{lgues"
in (.'llinmur_itics lhrtlughllut lilt.' s{lulh subtirbs {ivcr tile pa.si scvt:ral in_nlhs. Since
Stlllle {_pt)l_silil_li Iii lhc I_rltit:c'l has 'qlrlacc(.l in lilt.' i)Lisl few iniinlh.,i in SIiHlt: areas

{li.itsicle _i P,_bbins, we tlavt: t:xlt:ndt:d (lur i:lublic t:(_Juctilhlil cttiYill;.tigi_
elJll',itlc'rabJv, Wt: al_-() CfFC lllct:tinig with varhiu.s c()nlnlUllity gr(itlpS ;.illC}
(ir_ariizatillns ttir(_u_h(lut the art:a. Wt: Calin(ll jusl be a _(nld rleighb(_r iii
Rl_bbii>, bi.ii nlust extend lhal apl_r(mch [() surr(iuilding c(inliYiuniiie.'<



CON('I&ISION

With tile grmving supply/denmnd imhalance uf waste generati_m and disl)c_sal
capacity in lllinois (as ,,veil ns in the re._tof the United Stales), Jt is clear thal ali
s_li_.lwasle dispusal oi)lions are needed to practically and resp_msibly manage lhc
l_mhlenL We ali are l.minfully aware thal these sululiuns arc much easier Io talk
abner than put into operation, Well proven and envirunmenlally safe
techm_l_:u, ies exist tuday to fill the need, Yet these tcchtlical facts du not
necess ....ily carry sufficient strength in the overall siting equation,

Many tinms, political and s(_cial issues are the overriding factors which irLfluence
the decision-rnaking process fl)r the siting of any new waste processing or disposal
syste ms--ir_cludi ng landfills, energy recovery t'acililies, transfer stations, cc)rnposti rig
plants and recycling centers, We in the solid waste industry must acknowledge
the fact that in some cases there are substttntial reas(ms for the incredulity and
concerns expressed _wer siting _t' a new facility--perhal_s reasons which have
absolutely nothing to do with the technical or economic merits of the specific
facility, Rather, these may be cases where a prop(_sed t'acility is living with the
legacy of a past tmsiness or industry who caused erwironrnental problen_s in the
area. II may cmly lake one facility wi(h a poor track }'ecord which shapes the
decisi_m-making agenda for everyone wlu_ folluws.

Comlmnies v,,ho arc siting any type of new waste processing facilities today must
take a mare active retie in lhc c(mlrnunily (or communities) where they are siting
the facility. Evenwilh such additi_nal irwolvement and even with the cleanest
facility feasible, you must recognize that you may never convince everyone, ,'tnd
there nlay always I'm a loud, vocal few who api.rose your facility. However, the
larger, silent majc_rity will be hetler educated and int'orrned, and ultimately
ii:fluence lhc political decision-rankers who typically c_)ntrol the siting process.

Wt in industry have a resporlsibility to do a I_etter job of educating the puhlic
and addressing concerns alx)ut facilities thal rnay he sited in sonic(toe's
"bnckyard." Siting decision-rankers have a resl)()nsil)ility to do a better job in
giving arnlfle c()nsiderati(m to the ()bjective technicnl and erwironrnerltal merits
_tnew facilities. In the hmgrun, we rnaythen have hettersuccess in siting new
facilities azld ullimalely lmwide the balance of solid wasle disposal options
necessary til c_ntrol our nlounling garbage crisis.
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