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Plasma-Arc Gasification & Waste-To-Energy Incineration for Combined CBJ SolidWaste and
Sewage Biosolids Disposal.

This memorandum is a coverdocument to accompany the Letterof Opinionby SCS Engineers concerning the
suitability of both plasma-arcgasification and waste-to-energy (WTE)incineration optionsfor disposal ofa
portionof Juneau's municipal solidwaste (MSW). This memois intendedto providethe Assembly with a
summary of SCS's recommendations and findings and additional information concerning what the implications
and impactsmay be of pursuinga gasification or incineration process.

Background

Duringthe development of the CBJ's SolidWaste Management Strategyin 2007,gasification and/or incineration
technologies werenot considered feasible. This was dueto a numberof reasons including:

1) CBJ did not controlthe MSW stream;
2) WTE revenue per kilowattlhour couldnot competewith lower cost hydro-power production costs;
3) citizensupportfor a WTE facility and operations was questionable;
4) uncertainmarket for sale or use of energyproduced;
5) high capitalcost for planning, permitting, design, and construction of a new incineration facility; and
6) costper ton to landfill($120/ton) was significantly less than the estimated cost to incinerate ($189/ton) at

that time.

Since2007 a numberof eventshave occurredprompting increasedpublic interestin gasification/incineration
processes. Thesenew publicconcerns includeodor problems at the landfill, rapidgrowth of the landfillmound,
interestin energyconservation associated with AEL&P's backuppowergenerationafter avalanche damageto its
transmission lines, and the potentialneedto replacethe sludgeincineratorat the Juneau-Douglas Treatment Plant
(JDTP)in the near future.

In November 2008, the PublicWorks Department - Wastewater UtilityDivision(WWU) received an inspection
reportfrom its inspectionconsultants, Infilco-Degremont, whichestimateda remaining operational life of 3 to 5
years for the existingfluidized sandbed incinerator at the JDTP. The report recommended replacement of the
incinerator withinthe next 2 to 3 years. The originalcapital cost for that incineratorin 1992was $14,000,000 and
the planning level estimate for its replacement in 2013 is $17,650,000. TheWWU is in the processof gettinga
secondopinionfromanother independent inspection consultant(Industrial FurnaceCompany, Inc.) to confirmthe
incinerator's estimated operational life spanand the need for an aggressive capital replacement effort.

With the projectedneed for replacement of the WWU incinerator, the possibility ofco-incineration of both
sewage biosolids and MSWcould makesense. Incineration of MSW can reduce the volumeof landfilled waste
by up to 90%therebysignificantly extending the operational life span of the existinglandfill in LemonCreek. In
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addition, the combinedtonnageof MSWand biosolids shouldresult is greater efficiency in operations and a
reduced cost per ton for disposal. The possibility ofa revenue streamfrom a WTE programcould further reduce
the cost per ton to dispose of material makingthis approachevenmore attractive. Initialdiscussions with AEL&P
indicate an interestin developing someform of public/private partnership with respectto utilizingthe power
production potentialof a WTE incinerator.

SCSLetterof Opinion

SCSEngineers provideda preliminary reviewof the following disposal technologies:

1)Pyrolysis gasification
2) Plasma-arc gasification
3) WTE incineration

Pyrolysis gasification processis a proventechnology with largecapacityplants in operationIdaho, California,
Arkansas, and Ontario, Canada. Theseplants are designedfor MSWcapacities in excessof 100tons/day.

Plasma-arc gasification processis a newertechnology with few successful operational plants. The PlascoEnergy
Grouphas a newplasma-arcgasification facilityin operationin Ottawa,Canada,whichhas an initialoperational
capacity of 85 tons/dayand is designed for expansion to 400 tons/day. A few smallplasma-arcgasification plants
in Japan havebeen reportedly operatingwell with a mix ofMSW and select industrial wastes. Theseplants are
runningup to 200tons/dayof solidwaste. SCSis not awareof any plasma-arcprocess designsthat have been
developed for co-processing ofMSW and sewage biosolids.

WTE incineration is a provendisposaltechnologyfor both MSWand sewagebiosolids. Successful incineration
plantsare in operationwithinthe United Statesand aroundthe world. No new MSWincineration plantshave
beenconstructed withinthe UnitedStates in the past decadedueto citizenresistance due to environmental
concerns, increasingly strict air qualityregulations, and lowerlandfillcosts. Increasing public awareness of the
environmental impactof landfilling process, technological advancements resulting in cleanerMSW incineration,
and the public perception ofMSW as a renewable resource for production of energyand electricity has made
WTE incineration a morepalatablesolutionfor the disposal of solid wastes.

Furtherengineering feasibility studies, at substantial cost, wouldbe necessaryto determine whetherthis process
wouldbe an advantageous methodfor the CBJ and the Juneaucommunity.

CBJ SolidWasteManagement StrategyImplementation

Incinerators require consistentburning, at capacity, at consistently hightemperatures in orderto operatemost
efficiently. As a result, incineration ofMSW seemsto workat crosspurposes with traditionalapproaches to
recycling. Specifically, papers and plasticshelp maintain high bum temperatures withinthe incinerator and offset
the harder-to-burn, wetterwastes suchas food waste. This practicereduces the needto inject fuel into the
incinerator to bum the wetterwastes. In otherwords, portions of the MSWwaste stream, that mightotherwise be
recycled, wouldserveas incineratorfuel. Insteadoftraditionalrecycling which entailsthe collection, marketing,
and reprocessing of recyclable materials into newproducts, Juneau's MSWwouldbe largelyused to generate
energyby the MSW-sludgeincinerator.

Shouldthe CBJ electto pursue incineration of MSW, it wouldneedto undertake expensive engineering feasibility
studies to determine whetherincineration wouldbe an advantageous wastedisposalmethodfor the Juneau
community. A choiceto pursue incineration wouldalso likely affect the type of recycling programthat wouldbe
developed and, in tum, the type ofequipment used in MSW-recycling collection, since somesourceor pre-
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incineration separation ofMSW may be necessary. Introducing incineration couldalso affect the sequencein
whichMSWprogramdevelopment decisions needto be made.

The CBJ staff's currentwork priorities for the programare:

I) Develop a draft policyon universaltrash and recycling collection services,
2) Develop a franchise agreement for wastecollectionwith Alaska PacificEnvironmental Services and,
3) Transferthe RCA certificate from AlaskaPacificEnvironmental Services to the CBJ.

Thetransferof the RCAcertificateto the CBJ will enablethe CBJto directhow the community'swaste materials
are collected, recycled, and disposed. The sequence of decision-making steps shouldbe frequently reevaluated
and modified, as needed, duringthe development of the CBJ's integrated wastemanagement program.


