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EXECUTIVE SUMMARY

BACKGROUND AND PURPOSE

TheU.S. Departmentof Energy(DOE)establishedtheRegionalBiomass EnergyProgram(RBEP)in

1983 to increasethe productionanduse of biomass energyresources. Throughthecreationof five regional

programs(theGre_tLakes,Northeast,PacificNorthwest,Southeast,andWest), the RBEPfocuses on regionally

specificneeds andopportunities.Recognizingthat biomassneeds andopportunitiesarebest identifiedat the

regional level, the RBEP allows regionalmanagersthe latitudeto develop programgoals, objectives, and

activitiesappropriateto theirregions.

In 1992,theDOEaskedOakRidgeNationalLaboratory(ORNL)to conducta processevaluationof the

RBEPProgram.Theresultingevaluation,the subjectof thisreport,hadthe following;objectives:

• documentthe goalsandstrategiesof the five regionalprograms;

• explainhow these goals and strategiesweredeveloped;

• describethe_c andmarketcontextsurroundingthecommercializationof bioenergy
systems withinwhichthese goalsandstrategieswere developedand implemented;

• assess the criteriaused to selectprojects;

• describeexperienceswith cost-sharing;

• identifyprogramaccomplishmentsin the transferof informationand technology;and

• offerrecommendationsforprogramimprovement.

TheprocessevaluationalsosoughttopreparethegroundworkforconductingL,_impactevaluationof the RBEP,

whichwouldfocus on quantitativeindicatorsof programachievements.

RESEARCH DESIGN

The process evaluationconsistedof four stages: (1) a review of program documentationand other

availableliterature;(2) structuredinterviewswithDOE and regionalprogrammanagers;(3) a mail surveyof

regionalprogrammanagersto verify the surveyinformation;and (4) developmentof a projectlevel database.

A x ietyof programdocumentationwas reviewed,includingannualoperatingplans,projectreports,

conferenceproceedings,andminutesof key planningmeetings. Individualinterviewswere conductedwith the

DOEprogrammanagerand all five regionalmanagers,aswell as managersof host organizationsandsupport
I II II I I I |1111I I I
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contractors.In additionto collectinga broadrangeof informationspanning the lifetimeof the program,a mail

surveyof regionalprogrammanagerscollecteddetailedinformationaboutactivitiesinitiatedwith FY 1991 funds.

Inorderto addressquestionsraisedby DOE managementconcerninglongitudinaltrendsin the RBEPs,

a project level database was developed. Informationwas collectedon projects that were conductedbetween

FY 1987 and FY 1991 and were funded and superviseddirectlyby the regionaloffices. In addition,similar

informationwas developedon state-supervisedprojectsthatreceivedRBEP funds in the Southeastand Pacific

Northwest.

Thesedataproducea portraitofprogramoperationovera uniqueperiodin the life of the program(1987-

1991). A 50%declinein appropriationsfor the yearof 1989caused suspension or cancellationof numerous

projects. In additionto adaptingto reducedresources,the programhas also adjustedto ongoingeconomicand

technologicaldevelopments.Evolutionof theprogramsubsequentto thistime frameis not reflectedin this report.

FINDINGS

The fmdings fromthis evaluationareorganizedinto the following topics_:

• Goals and Objectives

• Program Planning and Operation

• Project Selection

• Project Portfolios

• Internal and External Resource Leveraging

A selectionof lessons learnedare highlighted inboldfaceand describedbelow. Recommendationsthen follow

in a subsequentsection.

RBEP Goals and Objectives

Thegoalof the RBEP is to increasethe productionand useof biomassenergyresources. The specific

goal statementscitedby eachof the five regionalprogramsare consistentwith this program-widegoal.

I A briefreviewof theeconomicandmarketcontextis includedasanappendixtothisreport.Biomassenergyfaces
market,regulatory,andtechnicalbarriersto implementation.Marketbarriersincludecompetitionfrominexpensive
conventionalfuelsandconversionsystems,undevelopedfeedstockmarkets,weakstakeholdercoalitions,andinsufficient
financingmechanisms.Regulatorybarriersincludeplantsitin8 requirementsandenvironmentalregulations.Technical
barriersincludea lackof industrystandardization,absenceof a supplyinfrastructureforfeedstocksandequipment,anda
low levelofawarenessofbioenergybypotentialusers.

il i iillii Iall I i IIIII i i
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DOE has established low objectives to supportits program goal (Figure A. 1). Furthermore, each of the

five regionalprogramshas established its own set of objectives. While the regional programs do not cite all the

DOE objectives astheir own, the activities of each of the five regions areconsistent with the DOE statement of

objectives. Three additional objectives are cited by at least two of the regional programs (Figure A. 1). These

objectives areconsistent with DOE's goal for the Regional Biomass Energy Program.

1. Improve state, local government, andindustry capabilities andeffectiveness in the production
and use of biomass _ources

. Support planning activities , includinBresource availability, utilization_and research needs

3. Encourage economic development through public and private inw_tment in biomass
technologies

4. Perform research and engage in cost-shared projects to demonstrate applications of biomass
technologies; reduce or eliminate market barriers, understandeconomic and environmental costs,

i benefits and risks" and accelerate market accel_tanc¢°f bi°mass techn°l°_ ies. , .._........... ___ :_,_ _[

5. Tr_msferresults of government-sponsored biomass research and development to the private
sector

6. MitiBate adverse environmental impacts of biomass use

,,7. Match local biomass resources with conversion tcchnolosies and/or _crl_ requirem_ts ,,

Figure A.1 Objectives of the Regional Biomass Energy Program

Program Planning and Operation

The five regional programs have similar program planning struc.ures. Each of the five regional

programs has a planning committee t,"_t helps determine programmatic goals, objectives, and activities. Each

also has subject-specific technical ad_.oory groups.

RBEP program planning is highly participatory and has particularly strong involvement of state

bioenergy representatives. Interagency participation and industry involvement is characteristic of all five

regional programs. Four of the five regions place state bioenergy representatives on the planning council.

Industry representatives have access to the planning process in all five regions, and in one region they are
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membersof the planningcouncil. The regionalprogramshavealso madeaneffort to involve the managersof

the otherregionalprogramsin their planningand projectselectionprocesses.

Technical advisory groups in each region have strong industry input and have helped insure a

portfolioof projectsthat is adapted to regional needs. In allregions,participationin the technicaladvisory

gna_ is balancedandbroadlybased,so thatgovernmental,academic,and industrialviewpoints are incorporated.

Industryinvolvementin RBEP program planning,while strong at the technical advisory level in

all regions,couldbe improved in the highest level planning committees. Industryinputis substantialin all

fiveregions,butplanningcommitteeshavedirectindustryrepresentationonly in the Southeast. In the other four

r_ions, indus_ inputintotheplanningcommitteeoccursas a resdt of the supportingactivitiesof the technical

advisorycommittees,informalindustrydiscussionswith planningcommittee members,andthrough briefmgs by

industrypersonnelduringplanningcommitteemeetings.

All five regional programs receive funding from DOE through a host organization that has

responsibilityfor operationalmanagement. Hostorganizationshavehad a significant impacton the structure

and activities of the regionalprograms. The host for the Northeast regionhas been especially active and has

helped the region develop linkages with state government,federal agencies, and non-profit groups. Host

organizations in the West and Southeast providedvision in the earlyyears of the program. By contrast, host

organizations of the Great Lakes and PacificNorthwestregions have been significantly less visible in their

promotionof their regionalbioenergyprogram.

Investmentin support servicesin two regions(West and Pacific Northwest) is considerable. This

may createproblemsof coordinationand control,whichcouldbe preventedby reducingthis reliance on outside

contractors and expanding in-house staff capabilities. The Northeast region, by contrast, employs support

services in more specific tasks and invests a smallerportion of the regionalbudget in supportservices. The

remainingtwo regions(Southeast and GreatLakes) do not employsupport services contractors.

Support for a network of state bioenergy representatives is one of the distinguishing

characteristics of the RBEP. Relationshipswith stateagencieshave been strong. All five regions conduct

activities to maintain a network of state bioenergyrepresentatives,although they do so in different ways:

providingtechnicalassistancegrants forgeneralprogramsupport (Northeast and Great Lakes), funding specific

projects(Souttw,ast),providingboth (PacificNorthwest),and_g resourceassessments (West). As a result

of this RBEP funding, state bicenergy representativesprovide the RBEP with a nationwide network of agents

who are responsible for communicatingtechnical informationand assisting bioenergy conversion.
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Project Selection

A variety of projectselectionmethodshave been employed, each with strengths andweaknesses

The RBEPs use threedifferentprojectselectionmethods A top-downapproachhas been employed by the

N_ PacificNorthwest,andGreatLakes,theSoutheastandWestuseamarketmechanismsapproach,,and

entrepreneurial_ areemployedbymoststatebiocmrgyprograms.Eachofthesemethodscanbeeffective,

andeachfacesitsown threatsandopportunities.Thetop-downapproachgivestheplanningcommitteethe

op_ty tocontrolthecontentandqualityofprojectproposals,aswellastheopportunitytobuildmulti-party

participationandlevcragingintothedesignofprojects.Thisapproachisenhancediftheplanningcommitteeis

activelyinvolvedwithindustry,andtheprogrammaintainsopennessandparticipation.Themarketmechanism

approachcanbringinbroadinputfromindustry,andenhanceindustryacceptanceandparticipation.Because

itiscriticallydepmdmtonthequalityofproposalsreceivedinresponsetorequestsforproposals(RFPs),several

yearsmightberequiredtogetsuchasystemestablished.TimelimitsforresponsetoRFPscanconstrain

leveragingandmulti-partyparticipation.

Projectselectiontakes placein stagesthat differbetweenregionsusing market-mechanismvs top-

downapproaches. Generalprojectareasareidentifiedin allregions by regionalmanagers and planningcouncil

members,andbyindustryspokespersonsinsomecases.Theseprojectareas aresubjectedto strategicreviewby

theplanningcouncil. Inthoseregionsemployinga top-downprocess,conceptsforspecific projects_e developed

withintheplanning council, the technicaladvisorycommittee,orby interestedparties. Projects are selectedby

the planning committeeand a formalRFP solicitationprocessis used to selectcontractors. In those regions

employing a market mechanismapproach,general areas are establishedby the planning committee,but the

specific projects are selectedcompetitivelyas part of the RFP process. Contractorsare selected along with

projectsin this approach.

Public solicitations promote industry participation in all regions. The market mechanism

approach used by Southeast and Westdraws in more participation than the top-down approach used by

theother threeregions. Publicsolicitationis used differentlyin differentregions. In two regions it is used for

project identificationand selection,while it is used for contractorselection in the other threeregions. Two

approw,lzs towardtheuseof RFPsforregionalprojectsareseen within the RBEPs. Tworegions (the Southeast

andWest)have searchedwidelyandpubliclyforproject ideasreflectingtheir marketmechanismapproach. The

other two regions (the Great Lakes and Northeast) have narrowlydefined the project areas of their RFPs,

reflectingtheirtop-downapproach.BoththePacific Northwestand the GreatLakes have now adopteda market

mechanismsRFP.

I
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SupportforStateprogramsvariesdramaticallybetweenregions.RBEPsupportforstateprojects

rangesfromprovidingtechnicalassistancegrantsfor generalprogramsupport(NortheastandGreatLakes),

fundingspecific projects(Southeast),providingboth (PacificNorthwest),or conductingresour_ assessments :i

(West).

Strongsimilarities exist in project selection criteria as well as systems for ranking and selecting

proposals. The systems used to rank and select projects are similar across the five regions. Each region

evaluates the strengthsand weaknessesof proposals accordingto a set of criteria and a scoring system. In

addition,eachregionconductsa post-scoringdiscussionthat functions as a "realitycheck"on the outcome of the

scoringproccgs.Although the five regionalprogramsdescribe theirprojectselection criteria in differentterms,

theyuseessentiallythe same criteria. These include:marketpotential, marketreadiness,fmancialjustification,

capabilities of project participants,cost sharing, multi-agency participation, use of low or negative value

feedstocks,and environmentalimplications.

The Northeast's approach toward the establishment of leadership positions and multiparty

participationis unique. The Northeastregionhas attempted to identifyprojectareas in which thereis breadth

of interestbut in whichno otheragencyhas taken a coordinatingrole.

Project Portfolios

TheIx_rtfoliosof projectsandactivitiessupportedby eachof theregionalprogramsarcbothdiverseand

uniquein termsof the balance of technologies,projecttypes,feedstocks,markettargets,and contractors.

Each regionconcentrateson a differentset of biomass technologies. The most commontechnology

themes of the programnationwideare biomass energy conversion, municipal solid waste disposal and

alternatives,residentialwoodandpelletstovedevelopment,biomass derivedliquidfuels, and anaerobicdigestion

technologydevelopment(TableA.2). Thediversityacrossregionsis great. Oldythefu'st two technologythemes

arc commonto all five regions, and each region concentrateson a different set of technologies. Nationwide,

RBEP has focused approximately 38% of regional project resources on technology development and

demonstrationprojects;14%on technologyassessments; 14%on informationdevelopmentand dissemination, ,

and the residualon environmental,economic, market, infrastructure,and resourceassessments. The West,

Sout_ andGreatLakesprogramsdedicatemorethan one-thirdof theirregionalprojectdollars to technology

development anddemonstration,while the Pacific Northwest focuses on technology assessments (primarily

entailing fuel characterizationand standards development). The Northeast spends a large proportion of its

resourceson environmentalanalyses.

nl i
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Across its history, RBEP has emphasized technology development over technology demonstration.

Within the technology development and demonstrationcategory, over 85% of the regional project resources have

been spent on engineering designs, modeling, andlaboratoryand field testing. Less than 15% of these funds have

sup_ _ons of market-readytechnologies; these projects have been conducted in the Southeast and

Great Lakes. In contrast, the state projects funded by RBEP have had a stronger focus on demonstrating

technologies that could be commercialized immediately.

Table A.2 Summary of RBEP Technology Themes

.................................................................iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
::,,,,ilii!iiiiliiii iili ....................................................................

ResidentialWood _d_,,PelletStovcDevelopment x x × x

MSW Disposal andAlternatives . x x x x .... x

BiomassEnergyConversions x x x x xm. ... ., ,

BiomassDerived Liquid Fuels ..... x x X

AnaerobicDigestion TechnologyDevelopment x x _ x

Consulting firms and university researchers have been involved as contractors in the great

majority of the regional projects conducted with the five RBEPs. Over the five-year period, from 1987 to

1991, consulting fares and university researchers have received about three-quarters of regional project funds

nationwide. Only a small f_actionof RBEP'sregional project expenditures have involved industry as contractors

(6%); most of this investment has taken place in the Southeast, which has directed 20% of its project funds to

industry participants. Contracting with industry is a more common feature of RBEP-supported state projects.

In the Southeast and Pacific Northwest, the funding of state projects with industry participants represents 15%

and 24%, respectively.

RBEP has a strong track record of addressing the environmental implications of biomass energy.

The RBEP was an early leader in exploring the environmental implications of bioenergy. These issues are

especially important for the Northeast region, where environmental tradeoffs determine the constraints and

opportunities faced by the program.

Market targeting is taking place in all regions, but most information dissemination efforts are

targeted at broad audiences.
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Resource assessments have been conducted by all five regional programs, but divergent

approaches have been employed. Overthe past decade,resourceassessments andfacilitiesdirectorieshave

beendevelopedby all five of the regionalprograms,andprovidebasic dataforalmosteverystatein thenation.

Theseassessmentsvaryin termsof themeansby whichtheywerederived,their level of resolution,andthe degree

to which they identifypoint sources of available residue. A consistent format for the developmentof these

resourceassessments across regions has notbeen developed.

Internal and ExternalResource Leveraging

The RBEP is unusual among government programs in the degree to which it has been able to

attractoutside resources.It has showna variety of approaches to be successful. Althoughlevelsandtypes

ofleveragingvaryfromregionto region,all five of the regionalprogramsarehighly leveraged(Fig.A.1). The

leveragingratio for bioenergyprojects across the program as a whole is conservativelyestimatedto be 1.9.

RBEP's decade-longtrack recordin orchestratingmulti-partyparticipationand the leveragingof resources

providesa wealthof experiencethatshouldproveusefulto DOE as it seeks to maximize the impactof federal

investments.

Across the five RBEPs, a range of different approaches is used to attract leveraging. The Pacific

NorthwestandAlaskaBioenergyProgram requires cost sharing on both its regional projects and its state-based

demonstrations. The Southeast and Western programs require specific amounts of cost sharing on all the

technologydevelopmentanddemonstrationprojectsarising from their project solicitations,but they do not make

expliciteffortsto recruitcostsharingfor theseprojects.The Northeast activelyrecruits cost sharingfor its multi-

year activitiesand major programmaticthrusts. While the Southeast does not require cost sharingon generic

marketanalysesor economicassessments, these projects often have some level of cost sharing.

RBEP has an opportunity to become a leader within DOE in establishing standards for the

acquisitionandreportingofleveraging. The regionalprogram'sextensive experiencein projectcost-sharing,

interagcncy involvement,and multi-partyparticipationprovidesit with the backgroundto assess a rangeof

differentapproachestowardstheacquisitionand accountingof resource leveraging. Thisexperiencebasecould

be useful fora broadrangeof DOE programs.

ill i I I II I llllg illl
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Fig. A.I Project Leveraging RatioswithinRBEP

The RBEP's diverse experience highlights the need for guidelines for the regional programs.

Workingwitha widerangeof stateandfederalentitiesaswell as privatesectorparties,the regionalprograms

havedevelopeddiversepatternsin the waysthey acquire,compute,and reportleveraging.Theregionsvary,for

instance,in the way they accountfor fmancialversus non-financialleveraging,as well as the way theytreatthe

acquisitionof fundsfromstateagenciesand oil overchargefunds. Applicationof similar conventions acrossthe

five regionalprogramswould make it easier forRBEP to interpretits cost sharingexperiences.

More industry involvement means more cost sharing. Most of the Program'sleveragedresources

havebeenattractodby technologydeanomtrationanddeploymentprojectsconductedwith privatesectorindustrial

firms.Projectsconductedby consultingfurms,state agencies,anduniversityfaculty,on theotherhand,tendto

attractrelativelysmallamountsof cost sharing.
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RECOMMENDATIONS

Severalrecommendationsemergefromthisprocessevaluationthatpertainto theplanning,operation,

andmanagementof theRegionalBiomassEnergyProgram.TableA.3 summarizesthe lessons learnedfrom

whichtheserecommendationswerederived.A fullerdescriptionof the lessons learnedappearsat the endof each

chapter. The concludingchaptercontainsa fullerdescriptionof eachrecommendation.

i i ii i i ii iiiill ii i
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Table A,3 Lessons Learned and the Recommendations Derived from Them

'_,,, _ _.,.! ,., ,,.,, ....... ,II......_ I!..... r?l _ ,!__....... .It ,j_.,. _,i,__, _ _,_,_.;,i,=,: ,_,i_=: ,;,i.,_,._i _ _ :...- .... ',:, ,_i .... _i ,_. ,,.= ;_ .,_

I................ ....... .....
I Continued support for state I • Historically,the RBEPs have invested about halfof their funds in a network of state

bioenergy programs, bicenergy programs. Thisnetworkrepresents a unique and valuable asset for the
........ j_rogra_. ...............................

• KBEPsneed more fundin8 for demonstration.
Stronger DOE networking support. • Have had a more hands-on, marketorientedapproachthan other programs.

• Have a state level networkfor contractadministrationand informationdissemination.

More active support of the • Strongstate network to supportdemonstrationactivities.
technolog_ demonstration • Active infommtion disseminationnetwork.
component of DOg bloenergy • Strongintm_actionwith industry.
development efforts. DOE should • Inadequate fundingat presentfor demonstrationactivities within RBEP.
broker these _iotionshlps.. .......................................

• The breadth of the RBEP programsmeans thatwhile many areas are addressed, some
are not addressed in depth.

Greater focus. • Technology demonstrationhas been limited because of the breadthofthe programand
.......... the low level of fimdin_. ..........

• RBEP'sdistinctiveness amongDOE sponsoredprogramsis the degree to which it is
linkedwith indus_'yand immediateor near-termc_mmm'cialpotential. R.BEP should

Stronger emphasis on market-ready st_ this focus.
short-term projects. • This could be mademore workable ifRBEP repositions itself as the bioenergy

demonstrationann of DOE, and can obtain funds forthe supportof demonstration
......... projectsfrom othercomtmn_U of DOE..........

Recopltlon for the program's • RBEP is unique in its trackrecord ofresourc_ leverasina. The diversity ofthe five
success In the acquisition of outside progrmnsand theirrelated stats _ provides it a breadth of experience that

, re.sources,,., ........ _uld _ useful to other_ within ,l_,,E. ,......... .

Development of guidelines for • Tremendousdiversityin _ and natureofthe resource leveraging they report.
reporting resourceleveraging. • Reporti_ conventionswi."thinregions but not across the reEions.

Minimal emphasis on lever_ing • There aremany types of le_'aging, and no simple relationship between l_ing
ratios to allocate funding until and the value of projects. Many inherently valuable projects cannot be easily
reporting standards are developed Ira,erred. Projectswith especially high h_'raaing ratiosamy not have the greatest
and the realom have had time to imp_t.

adept to them. • _ five regional wogrmns differ in the way they record and report lev_.

Expanded industry participation in • Across RBEP as a whole, only 6% of all contracting forre8ionally based projects has
beenconducted by industryparticipants. The remainder of regional projectshave

regional contracting, been conducted primarilyby consulting firmsand university res_rchera.,,,.,,, ,, , ,,, ,1,, ,,|,, ,

Stronger involvement of industry In • Industrymembershipon plmmingcouncil in only one of five resions.
pl,_nning. ,................................

• The supporttheNortheastr_ion has received illustrates the potential benefits the
Enhancement of host relationships. RBEPs can receive fromstrongrelationships with hosts.,||,

Reduced reliance on support • Thenml_tude of support services contracts in two regions may create problems of

, services contractin S. ,. c_ordinationandcontrol. ............................

• The absence of quantitativegoals complicates the identification and reporting of

Quantifiable goals for the regional impacts. While not all of RBEPs goals are quantifiable,progress toward some basic
quantifiable goals would help the program sell itself to Congress.

Pr°arams. • The rangeof relationshipsbetween the RBEPs and the state programs makes tracking
....... the impactof thestateprogramsdifficult. ........

• Can be useful in helping to establish quantitative measures, insure program
Impact evaluation of the RBEP. performanceand continuedfunding.

,, • A systen_of trackingira[rectacould be established as partof tl]im'seffort.
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ABSTRACT

The U.S. DepOt of Energy(DOE) establishedthe Regional Biomass EnergyProgram(RBEP) in
1983 to increase the productionand use of biomasscn_gy resource. Throughthe creationof five regional
wograms(theCa_ Lakes,Ncalheast,PacificNorthwest' Southeast,and West), theRBEP focuses on regionally
specificneedsand opportunities.

OakRidgeNationalLaborato_(ORNL)conducteda processevaluationof theRBEP Programdesigncxl
to docummtandexplainthedevelopmentof thegoals and strategiesof the five regionalprograms;describethe
cconon_ andmarketcontext;assess the ¢rite_ausedto selectprojects;describeeXl_riences_th cost sharing;
idmtifyprogramaccomplishngnts;andofferna:canng_lations. Informationwas _llected on activities between
1987 and 1991 through a review of program documentation, individual interviews, a mail survey, and
developmentof a projectlevel data base.

Substantialsimilm'tieswerefound_ thefive regionalprograms.Each of the five regionsreceives
fundingfromDOEand is supportedby a host orsanization. Each has developedobjectivesthat arec,onsistent
with DOE's goals. Programplannings_ arc similar,planning is highly participatory,and industry
involvement at the technicaladvisory level is strong in all regions. Public solicitations promoteindustry
participationin all regions,and strongsmlarities also exist in projectselectioncriteriaandproposalranking.
All the regions providesome level of supportfor a networkof state bioenergyprograms;this is one of the
distinguishingcharacteristicsof theRBEP.

Significantdifl'eremcsacrossthe regionsw_rc also found. Projectselectionprocessesdifferacrossthe
regions.Greaterindusuypmia'pationwas observedwhenmarketmechanismapproachesratherthan top-down
approacheswereused. Themechanismsfor supportfor state programsvarieddramaticallybetweenregions.
Furthermore,projectportfoliosand programactivitiesacross tbe regionsare highlydiverseanduniquewhen
consideringtechnologies,projecttypes,feedstocks,markettargets,andcontractors.

Nationwide,techn_ogythemesincludebiomsss energyconversion,municipalsolidwaste disposal and
alternatives,residmtialwoodandpalletstovcdeve_ biomass derivedliquidfuels,andanaerobicdigestion
tcclumlo_ development.Across theperiodof 1987-1991, theRBEP investedapproximately38%ofregional
projectresowx:esont_hnoiogy developngntanddemonstrationprojects;14% on technologyassessments; 14%
on informationdevelopmentand dissemination; and the residual on environmental,economic, market,
infrastructure,and resource assessments. Technology development was emphasized over technology
demonstration.Most contractorswereconsultingrums and universityresearchers.

RBEP has been unusually successful, for a government program, in attractingoutside investment
resources.Ithas anopportunityto bemn_ a leaderwithinDOE in establishing standardsforthe acquisitionand
reportingof leveraging.

A number of reconunendationswere made. These include continued supportfor state bioenergy
programs; stronger DOE networking support and active brokeringof relationships between the regional
programs and DOE bioetgrgy developmentefforts; strongeranphasis on market.readyshort.termprojects;
recognitionfor the program'ssuccess in the acquisitionof outside resourcesandthe developmentof guidelines
forrepottingresom_ levmtging;eapandedindustryparticipationin regionalcontractingandin the highestlevel
planning committees; enhancement of host relationships; reducx,d reliance on support servicescontracting;
developmentof quantifiablegoals for the regional programs;and an impactevaluationof the RBEP.

............ iii iii i IJ
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1. OVERVIEW OF THE PROGRAM AND THE EVALUATION

The Regional BiomassEnergyProgram0tBEP) was establishedby the U.S. Departmentof Energy

(DOE)in 1983.TheRBEPseeks to advancetheproductionof biomassenergyfeedstocksandtheirconversion

to fuels andenergyby the privatesector,and to use municipalwaste, throughsupportof regionallyspecific

biomassandmunicipalwastc-to.atagyprojects. In 1992, DOE askedOakRidgeNationalLaboratory(ORNL)

to conducta processevaluationof theRBEP. The processevaluationwas commissionedto compilea broad

rangeof informationon theRBEP,including:

• goals--whatarethegoalsof the RBEPandhow do they differacrossregions?

• marketbarriersandtechnologyneeds..whatdo RBEPprogrammanagersbelievearethe
marketbarriersandtechnologyneeds thatmustbe addressedto promotethedevelopment
of a biomassenergy?

• the planningprocess--whatcriteriaareused to selectprojectsandwho is involvedin the
planningprocess?

• activities--whatis theportfolioof projectsandprogrammaticthemes?

• resourceleveraging.-howmuchcost.sharinghas beenacquired_om differentsources?

• program achievements..what information dissemination and technology transfer
w.r.omplislunentsereparticularlynoteworthy?

Answers to these questionswill provideDOEwith preliminaryindicatorsof the progressbeingmadeby the

Program. This process evaluationwill also lay the groundworkfor conducting a more definitive impact

evaluation,focusingon quantitativeindicatorsof programachievements.

Thischapterprovidesbackgroundon theRBEP,includinganoverviewof its formation,its structure,

anditsgoals andobjectives, it endswith a descriptionof theresearchdesignof this pro_s evaluationand an

overviewof therestof thereport.

1.1 BACKGROUND

In 1979, theBonnevillePowerAdministration(BPA) initiateda biomass energyprogramto develop

regionallyappropriatebiomass technologies.Congress passed enablinglegislationin 1983 instructingDOEto

support regionalbiomass energyprogramssimilarto the BPA effort. In particular,theenabling legislation

recommendedthecreationof:

1



"regionalbiomassenergyprogr_s, similarto the successful©ffortat theBonnevillePower
Adm_ InKkl/tiontopmfidin8supportfor activitiesatBPA andTVA [the Tennessee
Valley Authority],theDepartmentshall identifyother regionsof thecountryanddevelopa
pmgrmnto identifyandplanfor regionallyappropriatebiomMstechnologies."(SenateReport
97-673)

TheFY 1983 budgetwas $4 million.

During the FY 1984 budget debate,which also resultedin a $4 million appropriation,Congress

instructedDOE that:

"These RBEPs would carryout activitiesrelatedto technologytransfer,industrysupport,
resourceassessment, andmatchinglocal resourcesto conversiontechnologies."

Similarlanguagehasappearedineachyear'slegialationsinceFY 1984,includingthe currentFY 1994 legislation.

DOErespondedby initiatingtheGreatLakes,Northeastern,Northwest,andSoutheasternProgramsin

1983. In J987, DOEaddedaWesternpmsrm_whichresultin a RBEPthatcoversall statesexceptHawaii(see

Fig. 1.1).

--= IIII -- IIIIIIII I I III I I I Ill Imlm I IIIIIIII II I I IIIIIIIIII -- __

IIIII Illllll I I I
IIII I I

Figure1.1 Regions of the RegionalBiomassEnergyProgram
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FundingfortheRBEPhasbeenfairlysteady,ashastheindividualfundingreceivedby eachof theregions,except

forfiscal year1989, whichsawa dramaticcutback(Table 1.1).

Table 1.1 RegionalBiomassEnergyProgramFundingProfile
(_00's Current Year Dollars)

II IIIIIIIII IIIII I ..... = =! I ..-_- II

_s.:_ 500 290 500 643 760 694i ,.,=. ,,,, ,i ,,, , ,,,

i,i, i i i i i Hi i

_; 800 500 740 732 740 676, i i i i i ,m,,,i

"_ [_i 800 ,, 375 ...... 910 1_,166,,, 1,005 917 ,,,

_g _ 850 650 710 828 800 730
iiim iiii II I i ii i iii

?_!_ 400 0 540 300 410 374
lJ IIII I I

:_i 4000 .... 2000 ... 3,759 4,444 .......4,50.0 4,285

1.2 PROGRAM STRUCTURE

f_st created,the RegionalBiomassEnergyProgramwas locatedin theBiofuelsandMunicipal

Waste TechnologyDivision of DOE'sOfficeof RenewableEnergy. Itwas oneof severalcomponentsof the

Division's biomass R&D program. In 1990, the Office of ConservationandRenewableEnergy(EE) was

reorganizecL_ EEwas dividedinto fourenergyend-usesectors(utility,transportation,industry,andbuildings),

and the Office of TechnicalandFinancialAssistance (OTFA). The missionof OTFA is to supportthe EE

missionacrossallend-usesectc_ andto providelinkagesthroughitsprogramdeliverynetworkwith other federal

agencies,Stateandio_ govmmznts, aswellas privateandnon-profitorganizations.RBEPwas placedwithin

OTFA, in a newly establishedOffice of NationalPrograms(Fig. 1.2). Biomass/wasteprogramsalso were

establislzdunderEE'sutility,transportation,andindustrialoffices. Thisreorganizationgives RBEPincreased

outreach capabilitiesunderOTFA and a criticalcross-cuttingrole in biomassvia cooperationwith the three

end-use sector programs.

ThenameofthisofficewasrecentlychangedtotheOfficeofEnergyEfficiencyandRenewableEnergy(EE).
-- lilll II II Im I I
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Office of Energy Bficiency
and Renewable Energy

i Office of / I Office of ]11 [ Offk:e of hI [ Office of /
I Office of I Transport- II /Technicel t I / Industrial II I Building I

'Utility I / I I''°"n°'°'"°l

stion Financial Technologies
_Tschnologiea [Technologies

I Office of Nstiorml Programs

State Energy Conservation |

Program Division I

Regional Biomam Energy Program I

, [ "

[ Southeastern II I Western B

• In1993, two of DOE'sFlsglonalSupportOfficesweregivenoversightresponsibilityforthesetworegionalprograms,inplaceof theOak
RidgeFieldOffice.

i
•" In1993,DOE'sSeattleSupportOfficebecamethehostorganizationfor th• NorthwestProgram.

i

Figure1.2 OrganizationalStructureof theRegionalBiomassEnergyProgram

Eachofthe Program'sfive regionsis fundedby DOEthrougha host organizationwhich is responsible

for operationalmanagement. Threeof the host organizations are federalpower authorities: BPA (in the

Northwest), TVA (in the Southeast),andtheWesternPowerAdministration(in the Southwest). The host

organization of the c'.neatLakes programis the Councilof GreatLakes Governors(CGLG), and the host

organizationof the Northeastprogramis theCoalitionof NortheasternGovernors(CONEG). Both theGreat

LakesandtheNori,_astregionalprogramshavebeenformallyadministeredby DOE'sOak Ridge FieldOffice.

InFY1993,theadministrationof theseregionalprogramswaschangedso that theGreatLakes and theNortheast

i ii i
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regionalprogrmm wouldbe _ by the DOE supportoffices in Chicago and Boston, respectively. This

was done to facilitate transfer of funding to the progrmns and to enhance networking within the regions.

The RBEP has been desigvaxl and structured to focus on regionally specific needs and opportunities.

Recognizing that such needs and opportunities are best identified at the regional level, the RBEP allows its

regional managers the latitude to develop particular program activities appropriate to their regions. As section

1.4 illustrates, this has resulted in progrmnmatic themes that differ significantly _xoss regions.

Interms ofprosram smmure, _er, _re is grmt similmty across regions. In particular, each region

generally has four types of projects (although during any specific year, one or more of these types may not be

reprmented): (1) stategrants; (2) competed contracts; (3) noncompeted contracts, and (4) supporting activities

undertaken by host organizations and/or support contractors. Each region also has a planning committee that

helps identify_ themes and selects competitively solicited projects. Finally, each region's funds are

leveraged through cost sharing provided by state grantees and contract awardees.

Table 1.2 Regional Biomass Energy Program Projects,
By Type and Region

X

X

X

X X X X

X X X X

X X X X

X X

X X

X X

X" X X

X" X X

X" X X

X

X X

X X

"The SoutheastprogramcontractswithStateagencies,while the otherprogramsprovidegrantsto States.

' i i
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1.3 GOALS AND OBJECTIVES

The goal of the RBEP is to increase the production and use of biomass energy resources

(DOE/CE-0336P)? The goal of each of the five regional programs is consistent with this program-wide goal:

• Great I,aket-to inen:asethe productionandutilizationofbiomass fuels in the Great Lakes
states;

• Nortiw.ut-to increase acceptance and application of biomass energy technologies by the
private sector and local governments;

• Northwut-to expand the use of biomass energy within the region, emphasizing
cost-effective, environmentally sound options;

• Se_-to enccmragethe productionofbiomass feedstocks and their conversion to fuels
by the private sector; and

• West-to st_nulatethe use ofbiomass _ which are regionally important, technically
and economically sound, and which address the energy needs of the Western States.

The four specific DOE objectives cited in the RBEP brochure(DOE/CE-0336P) are shown in Table 1.3.

Similar objectives arecommonly cited for the five regional programs. The two objectives that are only cited by

a few of the programs deal with improving state and local and industry capabilities and effectiveness, and

encouraging economic development through increased public andprivate-sector investment.

Three additional objectives are cited by at least two of the regional programs:

• to transfer results of government-sponsored biomass research and development to the
private sector,

• to mitigate adverse environmental impacts ofbiomass use; and

• to match local biomass resourceswith conversion technologies and/or energy requirements.

2 Biomass"is generallydefinedas anyorganic(carbonbased) fuel;includingwood, agriculturalresidue,animal
waste,municipalsolidwaste (MSW), end refusederivedfuel Cderived_ fromMSWby mechanicalmeanssuch as
screensandairclassifiers). Itdoes not includefossil fuels suchascoal, oil, andnaturalgas.
ii i
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Table 1.3 ObjectivesoftheRegionalBiomassEnerl[yProgram
I I I

_ ]1|1111

.... 'Z! _

I. Improvestate,localgov_t, andindust_capabilitiesand X X X )
effectivenessintheproductionanduseofbiomassresources

2. Supportplanningactivities,includingresourceavailability,
utilization_andresearch needs X 0 X ',

3. Encourageeconomicdevelopmentthroughpublicandprivate X O X
investmentin biomass.mchnolo_ies

4. Performresearchandengage in cost-sharedprojectsto
demonstrateapplicationsof biomasstechnologies;reduceor
eliminatemarketbarriers;understandeconomicand X X X :
environmentalcosts, benefits, andrisks;andacceleratemarket

- ---..- _ --

5. Transferresultsof govemment-slxms_ed biomassresearchand X O X }
developmentto theprivate sector

6. Mitigateadverseenvironmentalimpactsof biomassuse X X O )

7. Matchlocalbiomassresmara_withconversiontechnologies O X X ,'
and/orcn_gy rcqu/runents

Each of these objectives is consistentwith DOE's fourobjectives. By transferringthe resultsof

gov_t=_ biomassR_D totheprivatesector,theprogramis improvingindustrycapabilitiesand

effectiveness (Objective#1). Mitigatingtheadverseenvironmentalimpactsof biomassuse and matching

localbiomassresourceswith conversiontechnologiesand/orenergy requirementswill acceleratethe market

acceptanceofbiomass technologies(Objective#4). SeeAppendixA fora completelistingof eachof the

regionalprogram'sgoals andobjectives.

Thebreadthof RBEPgoals andobjectiveshasbeenestablishedby the enablinglegislation(Senate

Report97-673), andthe RBEPshaveundertakena diversearrayof activitiesto fulfill them (see chapter4).



The low levelof fmgiingforthis progn_rn,however,haslimitedthe resourcesavailableto help achievethese

objectives. In theabsenceof additionalsourcesof funding,theRBEPs shouldevaluateways in which the

scope of activities can be narrowed. In additionto in_reasedfocus, the RBEPs should also consider

establishin8 measurableobjectivesand quantitativetargetsagainstwhich to evaluateprogress.

1.4 PROGRAM ACTIVITIES

Eachof theRBEPregiomtmdmakesa uniqueportfolioof projectsdeemedimportantto that region.

However,the_ activitiesmustfitwithinthebroadscopeof activitiesdefmedby DOE. Table 1.4reproduces

theabstractof programactivitiesprovidedto Congressby DOE forFY 1990throughFY 1992. In general,

theprogranenaficactivities_ by eachRBEPregionareconsistentwith thebroadscope of activities

definedby DOE.

Table 1.4 RBEP Activities: FY 1990 through FY 1992

Providetechnical assistance Maintainbionmssinformation Maintainbiomass information
tailoredto States inchxledin the contactsin 49 states; promote contacts in 49 states. Conduct
RegionalBionmss Energy state-of-the-artbiomassenergy resourceassessment studiesto
Program. Continue:projects throughthe transferof biomass updateinformationon the
gearedtowardestablishingthe technology;continueto provide availabilityof biomass
availabilityof biomass resources technicalassistanceatan resourceswithinthe various
within thevarious regions expandedlevel tailoredto states regions. Supportstate grant
throughresourceassessment includedin theRegional programsin selectedstates, to
studies;transferringto the BiomassEnergyProgram; providespecific information
privatesectortheresultsof continueprojectsgearedtoward basedon verifiedandconsistent
biofuelproductionand establishingtheavailabilityof dataon a rangeof renewable
conversiontechnologyI_D; biomassresourceswithinthe biofueis technologies,througha
andencouraging_ation variousregionsthroughresource coordinatedand50-50
betweenindustryandthe assessmentstudies;encourage cost-sharedeffort.
DcparUnentthroughcost-shared cooperationbetweenindustry
projectsthatwill build andDOEthroughcost-shared
private.sectorconfidenceto projects.

biofuel

Resourceassessments,informationdissemination,and fundingof state programshavehistorically

been key elementsof the Great Lakes Program. This focus is reflected in the FY 1991 projects, which

includethedevelopmentof a secondarywoodmanufacturersdirectory(to help wood energyprojectdevelopers

identifysourcesof availablewoodresiduesupplies)andthedistributionof biomasspelleting guidelines (to

i i ii i
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informpotentialdevelopersofbianau pelletingoperationsaboutfactorsthatdeterminethesuccess or failure

of woodandagri-residucpelletplants).Recentlytheprogramhas initiateda focuson developingtheregion's

ethanol industry. This new direction is supportedby two FY 1991 projects: the developmentof

ethanol-fueledheavyenginesfor trucksandan effortto increasetheefficiency(andhencereducethe cost) of

ethanol productionthroughthe use of a membranetechnology.

TheNortheastProgramemphasizeswoodenergy,both residentialandindustrial.This is reflected

in its FY 1991 projects,whichincludethedevelopmentof a stresstest foradvancedtechnologystoves, the

creationof a databaseofinfmmationon anissiamfromwood-firedboilers,and an assessmentof whichwood

products maybe acceptableto bum in directcombustionsystemsof mediumandlarge-scaleboilers. The

NortheastProgramalso has undertakena varietyof projectsto promotetheuse of municipalsolidwaste to

energy,so as to offset someof thecosts of managingwaste in this highlyurbanizedregion. Respondingto

thenation'sincreasedcagan overglobalclimatechange,theFY 1991portfolioof projectsalso includedthe

developmentof a documentto guide local, state andregionalpolicy-makersin developingstrategieswhich

consider biomass rc'_oarcesto mitigate global climate change. This documentwill assess the biomass

feedstockmanagement,directcombustion,andmunicipalsolidwaste technologystrategiesthatmitigatethe

releaseof greenhousegases.

The abundantforest resourcein the Pacific Northwestand Alaska has focused the Northwest

Program on wood energy. Early emphasiswas on the fuel utilizationof wood residues from logging

operationsonpubliclands.Subsequentlythegogmn broadenedits scope with a seriesof projectsassociated

with residentialbiomasscombustion, includinganalysisof emissionsandenergy-efficientwood and pellet

stoves. Thisfocusis illustratedby two FY 1991projects: a c_nsumereducationprogramaimedatreducing

residentialwood smokeemissions anda pellet stove testingandtechnologytransfereffort. In 1990, the

Northwestprogramturnedits attentionto therecoveryof energyfrom municipalsolid waste andmixed

wastepaper.Reflectingthisfocusis a FY 1991 assessmentof opportunitiesforusingmixedwaste paperand

other fractions of municipalsolid waste as a cellulosefeedstockforethanol fuelproduction. Inthe future,

greaterattentionis expectedto be given to landfillgas recovery.

The Southeast Program seeks to encouragethe productionof biomass feedstocks and their

conversion to fuels by the privatesectorthroughsupportof regionallyspecificbiomass energy projects.

Considerablebiomass wastes (agriculturalwastes, wood, wood wastes, MSW, and animal wastes) go

underutilizedin the Southeast region. As a result, SERBEPhas designedmany projectsto demonstrate

concepts and the technical feasibility of utilizing these resources. In addition, the Program provides

informationandtechnicalassistance to privateand publicdecision-makers.

i i
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SERBEP's portfolioof projectshas evolved significantlyover the past decade. Following the

mandate to fund near.termprojects,the portfolioof projectswas weighted towards direct combustion

technologies until 1987. With the consent of DOEHeadquarters,theplanningcommitteethen began to

expandtheportfolioto includea broaderrangeof technologies.

The Western Programis thencwcstof the five regionalprograms,andas suchis in theprocessof

assessing variousprogrammaticfoci. To date, the program has concentratedprimarilyupon resource

assessments,plannin8activities,andfeasibilitystud/es. Indicativeof tiffsfocus arethe followingFY 1991

projects: a biomass industryassessment, a biomass fuel supply inventory,state feasibility studies, a

California facilitiesdir_tory, andan assessmentof municipalsolid waste supply andrefuse-derived.fuel

processingoptionsfora Texas utility.

1.5 RESEARCH DESIGN

The processevaluationinvolvedthreestages: (1) a reviewof programdocumentationandother

availableliterature;(2) smtcum_ interviewswithDOEendregionalprogrammanagers;(3) a mail surveyof

regionalprogrammanagsnto ve_ thesurveyinformation,and(4) developmentof a projectlevel database.

A varietyof programdoctmmntstionwasreviewed,includingannualoperatingplans,projectreports,

conferenceproceedings,andminutesof key planningmeetings. TheDOE program managerandeachof the

five regionalmanagerswere interviewed,u weremanagersof host organizationsandsupportcontractors.

Interviews with the five regional managerstookplace at eachof the regio,tal program offices and were

conductedby a teamof two investigators.The interviewswereone-and-a-halfto two days in duration. In

additionto collecting a broad nmge of informationspanningthe lifetime of each program,the protocol

collecteddetailedinformationaboutactivitiesconductedduringFY 1991. Thisyear was selectedbecause it

was themost recentyearfor whichcompleteinformationcouldbe collectedfromeachregion.

Followingeachofthe regionalinterviews,a completedprotocolwas mailedto theregionalmanager

for review. Thisqualitycontrolstep we intendedto ensuretheaccuracyof the informationcollectedfrom

theprogramdocumentsandsurveying.

Inorderto addressquestionsraisedby DOEHeadquartersmanagementconcerninglongitudinal

trendsin theRBEPs,a projectleveldatabasewasdeveloped.Informationwas collected on projectsconducted

betweenFY1987andFYI991 forprojectsfimdedandsu_ed directlyby the regionaloffices. Inaddition,

similarinformationwas developedon state-supervisedprojectswhich received DOE RBEP funds in the

Southeast and PacificNorthwest.This datawas used in the analysisof the projectportfolios of the five

regions.

10



1.6 OVERVIEW OF THE REPORT

Chapter2 discussestheprogramplanningprocess,profilingthepmicipants in programplanning.

Chapter3 desmbe8the projec,selectimproem. Chapter4 describestheportfolioof projectsthatcomprise

each of the regionalpmgranm. Portfoliobalance is characterizedboth in terms of type of project and

programmaticthen_.

Intmul andextmmlresourcelevmasingis thetopicof Chapter5. Cost-sharingand inter-regional

collaborationareboth discussed. Thereportendswith a list of recommendations.

Appendix A providesan overviewof the biomassenergycontributionto the U.S. economy,and

describesthenmjerbmim_that_ thelm3duc/ionandutilizationof biomassresources. Thisoverview

providesa contextforthediscussionof progrmnmaticandtechnologythemesundertakenby theRBEP. The

remainingappendicesprovidesupportingdocumentation.

1!
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2. PROGRAM PLANNING AND OPERATION

Thisdmpa' dimmm theplanningandoperationof theregionalprogranm.Itbe_ by describing i

the involvementof policyandtechnicaladvisorygroupsin plmmin8thegtivifies of theregionalprograms u

(Section2.1). Attentionthentuna to the roles of the host ortanizatims (Section 2.2) andmanagement

mi(_ (Section2.3). The chapterem_hMmwitha smmnmyof the lessons lem_ (Section2.4).

2.1 PARTICIPATION IN PLANNING AND OPERATION

2.1.1 Overview of the Plannlnll Process

The five reaionalpmgranmhave similarprocesses for _lt andusessin8 informationfor

programplarmin8_. In_, the numaal of eachof the five rellionalprogranmreceiveguidance

aplmmin8emunittee,stm_ axm_ advismypuqp, umkforce,orad-hoc committee. Theseplanning

_ttees oftenact m adviceff¢_ vtrious _c_tl committees,who haveex_se in specificbiomass

applicationsand/ortechtmlolliesandrepresenta varietyof intereststhatincluderesearchorganizationsand

theprivatesector.

Theovmdl guidancethatRBF.Y_ nmnaaersreceivefromtheiradvisorycommitteesincludes'.

• advice and directionreaardin8 altoN,andIons-termpolicy_ons;

• inputto annualoperatingplansandproposalsolicitations;

• approvalof annualoperatinllplans;and

• guidanceon specificprolptnu_ic or projectactivities.

To prmnmebroadstaterepreemladi_advisorycm3vnitteuare8enerallycompmedof representatives

from each state. For some rellions, appointment to the planningcommitteeis done throughthe state

8oven_s office. Theprimaryfeatxu'mof theseplanningprocessesarediscussedbelow. Specificplanning

processesforeach of theregiomdprogramsiPdiscu,ed inmoredetailin Section 2.3 below.

2.1.2 Plunlnll Committees

Eachof the five relgimmhas a planningcommittee(referredto u a steeringcouncil,advisorygroup,

task force, or ad.hoccommittee)which providesdirectionto the regionalmanager. Fourfeaturesof the

structureof theplanningcommitteesin the RBEPwill be examined:membership,tenure,relationshipto

projectproposals,andnatureof indusuy input.

I iiii II II I I Iltlllll I II I IIII I I II _ 'mmmnl t III ] III
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Mmnbershtpof the Planning Committee, Whiletheplsnnin8 committeesof mgh of the five regions have

differenttmmmmd m'_¢gxnposedof differenttypesof mcanbcn,some ffam'alizationscan bemade. In four

of the five rqlions, state bioenergyrepru_tatives havea prmninmtrolein theplanningcommittee. Inthe

Northeast and Grut Laku, the entire mmn_p of the plm 8 committee is composed of state

representatives,while in theWut andPgifl© Northwasttheymakeup approximatelyone.half of thebody.

Foderalasagies pmicip_ in etch region in the fromof s representativeficm a DOE supportoffice in the

regio_ P._ flumodmrfialnl _ (e.g.,EPA,USFS,BLM)arealso includedin tl_ planning

committeesin theSoutheut andPgifg Northwest

platmin8committeehas industryropmJentationin only one region, theSoutlw,ast. In theother

regions, industry_ into theplmmingcommitt_ occursasa result ofird'ormaldiscussion, through

briefings by industry_1 duringplanning committeemeetinp, and throu_ the role of indusuy

rcpresentativmon the_¢._1 advismy_mps.

Tenure ofMmnlzwa.Thetmu_ of mmnbcnon theplanningcommitteestendsto be _tmmive. Fourof the

fiveregimmdo not haveanmtablished tenurepmod. IntheNorthwest, for_, several mashers have

10or moreyearsof expc_¢ntceon theplanninggroup. Andin theN_t, a significantpercentageof the

currentmembersJurechartermembers, havin8 beenpm of the councilsince the foundingof the regional

programin 1983.

The _ plsc_ s threeyea"termlimitationon piing committeemembership.Thisenables

the Southeast regionalpropmn to _ly adjustthemembershipof its planningcommitteeto reflect

changin8_ andalsoto injectfresh viewpointsintotheplanningcouncilon a regularbuis. Placing

a tam limitationon membershipinthephamin8ammtiUceis madeeasierin theSoutheamtbecausethe region

does not in gmteralprovidestaff supportfor statebioenergyrepresontatives,andstaterepru_tatives have

playeda lesserale on its planningcommittee.

Relatiomhipto Project Propouk Whileeachof the fiveplanningcommittemis responsiblefor providing

regional_on, theyhave vmyingdegreesof inputinto thenatureof projectproposals. Membersof the

plmmin8 committeeintworegimshavegreaterinputinto thedevelopmentof projectproposalsthan do their

cotm_ intheotherregions. IntheNortheastandNorthwest,membersbringinformalprojectconcepts

aswellas fmmalproject_ intotheplanningcommitteeor its workinggroupsfor consideration.This

givesthesemembersa significantmnmHof inputintotheformulationof proposedprojects. Membersof the

...... II ills i ii i I ii ii
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stm_ cas_ ofthe_ Lake,_ n_ nlao_ inprojectcagepu,althoughmostprojectsoriiginatc

within the manba_p of the technical_viso_ cemmitteetither than the stecrin8 council.

In the Southeut lundWest, most projectsaredevelopedby universityresearchers,consultants,and

industryparticipantsin reslxtue to rolntJvolygsnadizod P,FPowhichestablishprojectareasbut which do

not_ projem.Phumin8conunittec_ reviewrecanmaulationsoftechnicalreviewcommittees

established to screenresponsestoprojectP_Ps. Whatdirectedsolicitationsareemployed,manbcrs of the

plannin8committeemaydevelopprojectworkplans.

Tabb 2.1 Phtanin8 Structures:Rob of thePolky Group

Industry Input into the Planntn8 committee. Tworesimu, theSoutheastandWest, have substantial

industry representationon their planning committee. The other three regions do not place industry

_ves ontheplmmin8conunittec.Intlzse resims, im_ inputintotheplanningcommitteeoccurs

as a result of informal industrydiscussionwith plamnin8committeemembersandthroushbriefings by

industrypersormelduringplanningcommitteemeetings.

I I IIiiill .• I I t I II I II i Ill I litIllll ' IIll I
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2.1.3 Technical Advisory Groups

Each of the five rqicm employs a technical advisorygroup with expertise in specific biomass

applicationsand/ortechnolosiu. Theseadvisory8roupsmaketechnical_dations to the planning

conunJtt_ andrepresenta vm_y of intereststhatincluderepresentativesfromstate8ovemm_t, research

a11mdzations,andtheprivatesector. Threefeaturesof thestructureof the technicaladvisorygroupsin the

RBEPwill be examim_: membership,roleof theadvisorySrouP,andnatureof industryinput.

Membership and Role. TIwtechnicaladvisorygroups in all five reSions include representativesfrom

govcnmlmtalqpagics,univcmtim,andindustry.In the SoutheastandNortheast,workins groupsaresetup

on anas-_ basisto invefdsate specific issues. In theNortheast,project.specificBroupsareformedto

oversee_ pmje(_.Standin8_ fpoupshavebeat developedin theNortheastto deal with issues

associatedwithwoodstoves, in theSouflw,ast to addressanaerobiclagoon diseafion, in theGreat Lakesto

examine forestry,municipalwaste, and agriculp.nl issues, and in the Northwest to provide direction

concerningtechnologytransfer,municipalsolidwaste, biofucls,and residential combustion.

IndustryInputintotheTechnkal AdvisoryGroups. Eachof the five rcsions receives siBnificantindustry

inputintothetechnicaladvisoWgroups._ r_p_vcs intheseadvisorygroupsareable to critically

examine regional progrmnactivityand suuest future directions. Input into these advisory groups is

ta:lmicallyorientedinScswal,alflmuBhintheNortlw,ast regionindustryrepresentativeshad sisnificant input

in thestrategicplanningprocess in 1984, 1989, and1993.

2.1.4 Role of the Planning Committee and Technical Advisory Groups in Project Selection

The regions display considcrabl©diversity in the degree to which membersof their planning

committeesandtechnicaladvisoryffroupsareinvolvedin projectselection,buttwo primarypatternsexist.

In two regions, 8oneralprojectareasareestablishedby policy and technicaladvisory groups, andproject

proposalsaresolicitedvia RFPs. In these tworegions (SoutheastandWest), techn/calreview teamsselect

fromprojectproposalssubmittedin _ to competitivesolicitations.

Inthermminin8three_ions (N_ Gt_ Lakes,andNorthwest),theplanningcommitteeand/or

its technicaladvisorygroups identifyprojectareasanddefmespecific projectsfortheregiontopursue. In

the Northeast,the steeringcommitteeidentifiesprojects, andthen sets up a working group to select a

contractor via an RFP process. In the GreatLakes region,project concepts are discussed and project

proposalsdevelopedwithinTACsubgroups.The steeringcommitteeselects projectproposalsfromthose

II I I J I I I IllI II I IIII I I I _ IIIII II I
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developedby theTAC, l_Ps areissued,proposalsarereviewedby membersof theTAC andtheplanning

committee, andthe planningcommitteeselects contractorsto undertakethe projects. In the Northwest,

proposalsare writtenby a varietyof partiesandbroughtbeforetaskforcesubgroupsforreview.

Table 2.2 PlanningStructures:TechnicalAdvisory Groups

TAC isemnpoeed Somemndin8 pourstsndin8 Taskfmees One standing
of40members, workin88taupe wudrJn8puup, examinespecific workinggroup
hu 3 subsroups (e.8.,woodstove formedin 1990: issues,suehu for qrieulture.
(fonsdry,MSW, 8roup).Project- teehtransfer, mta_ lalloon
,Srieultum)in ,peeifie8roupe MSW,Biofuela, dijestion, and
whiehmost formedtooverseeResidential mske
,elivitytakes individual combustion reeommendstions.

Inputintothe Sisnifleantinput Sinee1990, Sisnifiesnt Membershipon
woAin88roup*of inthemste8i_ psflieipationin _ onthe thetSdeulture
the teehnieai plannin8pmeeu taskforce plannin8eouneil; workin8 8roup.
KlviJo_ in 1984, 1989, woden8 8roulm. voteon projeet
committee. 1993. recommendations.

Between 1984 and1988, thePacificNorthwestalso solicitedprojectsvia RFPs. Projectareasfor

whichproposalswere solicitedin theNorthwestweremoretightlydefinedthan in theSoutheastandWest.

Duringthis timeperiod,a technicalreviewpanelcomposedprimarilyof taskforcememberswas formedto

review_ to the RFPs. Between1989and 1993, thePacificNorthwestregionconductedmost of its

projectsthroughthe states;in 1993 it reestablishedan RFPprocess.

Industry Input into Project Selection. Industryinputintoprojectselectioncomes in a varietyof forms.

Inallfiveregions,imhmuyre--yes areable to influencethecontextof discussionsaboutprojectareas

andprojectselectionthroushtheirnetworkingactivity, industrybriefmgsin planningcommitteemeetings,

and theirrolein technicaladvisorygroups.
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In the Northeast, GreatLakes, andNorthwest, projects are identifiedand developed withinthe

advismygroups.Industryparticipantscanimpactprojectselectionby submittingprojectproposals

to thesegrows, throughmembershipon thesegroups,and throughpresentationsto theplanningcommittee.

In the Southeast, industryinputinto projectselection is multi-faceted. Industrymembersof the

plamingcommitteeshelp to setbroadpolicydirectionsandprojectareas,andalong with representativeson

thewoAinggroupshaveinputintothc _ of projectsolicitations. Broadly_fined projectsolicitations

openup_ties to participatein RBEPcontractsto a wideaudience. Representativeson theplanning

conanittechavethe opportunityto approvethe recommcm_ons of the technicalreviewteams thatsortout

reslmnses to projectsolicitations. This multi-facctedapproachgives industryhettcr access to these two

programsthanto theremainingthree.

In_ Wcstanrcgim,indus_ inputintothctechnicaladvisorygroups helps to shapegeneralprogram

directionandselect the projectareas&mribed in project solicitations.

Table 2.3 Participation in Project Selection

Project pmpoDls S_'Tin8 Technical review Technicalreview Panel'is
m _ mnunitt_ puglprimsrilyof rams.artout sss_b_ to
devciopodwithin id=tiflmpm_ts, tug force projectssubmitted reviewpmpouls
TAC subsroups s_3up awoddn8 mcmbomis in n=ponsc to submitted in

Stoupto dcvclop formedto mvicw competitive rcsponscto
thc R_ and then n_camscs to solicitations ¢ompetitivc
processresponsesRFPs. No RFPs mlkitations
to it. from 1989-1992.

Inputinto th¢ Sigdficant input Input into Poet reviewteams Industryinput
world_Ipoupsof inthematqic wod_s Stoups arcmsdeup intothe

_ #mninsproems wh_h_en_fy pnmm_of ssmuiturc
sdvismy in 1984,1989, wo_t mess. academies; workin8group.
mmmit_. 1993. Inputinto industry

woAinssroups, ptrticipmion
obtain.

1. Resimml 1. Rqimml 1. Resimtal 1. Regimml 1. Regional
nmnaser nmm_ nuumser mmmpr nuumser

2. Teehnkal 2. Technical 2. FuHtime 2. Parttime
scrviocs scrvices assistant Assistant
oonaactor eontngtor 3. Part-time 3. Technical

3. Activehost contracts services
suppm support contractor
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2.2 RELATIONSHIPS WITH HOST ORGANIZATIONS

This sectiondescribesthe type of supportthathost organizationsprovide,theirprogramoversight,

andthereptgtingn_. Whileeachof thehost organizationshasprovidedsimilartypes andamounts

of supportservices,theydifferin the level of managerialinvolvementwith the RBEPsand in the level of

impacttheyhavehadon theregionalprogramsthey host.

2.2.1 Nature of Host Organization

The host organizationshavehadan impacton the structureandoperationof theregionalbioenergy

programs.Twoof theregionalprograne(theGreatLakesandNortheast)arehostedby regionalconferences

of governors,whoseprimarytaskis regionalpoScydevelopment.Inthese two regions,the regionalprograms

havebeenmoredirectedtowardsthedev_ of informationand policydocumentsthan in the otherthree

regiOns.

The otherthreeregions (Southeast,West, andPacific Northwest)arehousedwithinfederalpower

marketingagencies.These_ havebeenmoteogimtedtowardstechnologydevelopmentanddeployment

than havetheothertwo regions. This is especially trueof the SoutheastandWest, whicharestructuredto

directsignificantamountsof theirannualfundinginto solicitationsforbioenergyprojects.

2.2.2 Host Involvementwith and Impact on the Regional Program

Two of thehost organizations(NortheastandWest) havebeen actively involvedin cour,seling and

promotingthe regionalbioenergyprogramthey house. The supporttheNortheastregional programhas

receivedfromtheCoalitionofNcrtheasternGoverncw_has helpedto providelinkagesinto state governments

aswellas federalagenciesendotherorganizationsin Washington,D.C. Ithasalso helpedprovidecontinuity

for the regionalprogramduringtimes of transition.In theWesternregion, theactive interestandplanning

guidanceprovidedby thehost producesa nurturingenvironmentfor bioenergydevelopment.Thedesireof

a hostmansgerto see a "ribbon-cutting"bioenergyevent in theWesternregion has helpedto providevision

for theprogram.

In threeregions,hostshave hadlittle recentinvolvementwith the regionalprogram.TVA sets some

operatingparametersandprovidesan organizationalstructure.While it didprovidesomeguidanceat the

inceptionof theprogram,andTVA staffmembersserve as chairpersonson technicalreviewteams at the

reqtgstofthe regionalnmnager,TVAhashadlittlerecentinteraction.The same is trueof BPA'sinvolvement

withthePacificNorthwest. TheCouncilof GreatLakesGovernorshasprovidedaccess to stateexecutives,

but has shownlittle involvementin the regional program and has not followed throughon some of the

II I
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commitments it has made to the regional program. In 1987 it undertook two in-house technology transfer

activities related to bioenergy which languished for four years because the host was unwilling or unable to

allocate staff resources to complete the project. Ultimately the regional programhireda consulting firm to

complete these tasks. Recently, recognition of the potential importance of ethanol fuels in the region has

improved support from the Council of Great Lakes Governors. The host has helped the program acquire

additional staffmg and has assisted recently with in-house projects.

The ex_ of the five regional programsillustratethat the level of support and involvement from

an cgganizationalhost can have a significant intpact on the nature of the activities the program conducts. The

host organization can also enhance access to resources from federal agencies and state government.

Table 2.4 Relationships with Host Organizations

Yes Yes No No No

Yu

No No Mimdon:resio.md Yes Yes
_.onomk

Activeinterest, Providesaccessto Essentiallyno Activeinterest Benisnneglect.
support,and stateexecutives, involvementor andphmnin8 Significant
paflkipation.Hint impact.Inearly $uidanee. impactonthe
setivitiesmesh Littleimpactuntil days,host Providesa progrmnineady
wellwiththe recently, encoumsed nurturin8 days,little
PmlPmn's Sipifieant emphasison environment, involvement
empluudson improvementin nusA_-ready WAPAmanager minceabout1987.
policyanslym hostsupportin technolosyand zeekz• "ribbon- Provides
andinf_ 1993. involvementin cutting"ofa contractssupport.
development, almholfuels, bioeneggyplant.

2.3 MANAGEMENT SUPPORT SERVICES

Three of the five regions employ a support services contractor (SSC) to assist the program manager

in the dev_t and implementation of strategicplans (Table 2.5). The regionswith SSCs employ them

in significantly different ways and devote dramatically different proportions of the annual budget to them.
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The Westernregion,whichis theyoungestof the five RBEPprograms,uses theSSC in a widervarietyof

ways than do theotherregionalprograms.In thisregion, 38%of theannualbudgetin 1991 was funneled

throughtheSSC, whichprovidesdirecttechnicalassistanceto the states,makestravelarrangements,helps

to setupconf--, endcoordinatesrcsomceassessmentactivitiesandotlgr regional studies,andmaintains

a catain amountofregimal _ data. In thisrespectit servesasa fmmtcialintermediaryandcontracting

agency.

Table 2.5 Use of Management Support Services

Fundsinvested in sarvicesm 1991 0 0 =:= : 130

Percentageof regionalbudget investedin support 0 0 -- 22services in 1991
i

Contractormaintainsdata X _ X
, Ii

Contractorconducts oct activitiesfor states X

Contractorconductssubcontractingin supportof
activities X

Coordinates

RFPs and_ates technicalreview X

Incaera_ theNorthc_ regionhas a fairlyspecifictechnicaltalc forits supportservicescontractor,

who coordinatesstrategicplanningandtechnicalreviewefforts,andpreparestechnicalRFPs. About 15%

of theannualbudgetin theN_t is allocatedto theSSC.

The PacificNorthwest,whichallocated22%of its annualbudgetto its SSC in 1991 (slatedat 25%

for 1993), employsthe SSC innumerousactivities. The SSC, in continualcommunicationwiththePacific

Northwestmanager, maintainsdata for the program,assists in thepreparationof RFPs, writesbriefing

materials for the task force on issues relatedto environmentalconcernsor legislative actions, attends

I
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conferencesandtradeshows as a reprcsentat/veof thePacificNorthwest,andperformssite visits andstate-

level programrevicws for thcPacificNorthwest.

Thc PacificNorthwestandWesternregions shouldconsiderreducingthcir Icvcl of dcpcndcnccon

supportservicescontractorsby bringingsomeof theseactivitiesin.house. While it may be usefulin early

stages of programdevelopmentto farmout_ese activitiesto outsidecontractors,coordinationandcontrol

couldbe enhancedby internalizingsomeof theseactivities.

2.4 LESSONS LEARNED

• The five regional programs have similar program planning structures.

Ew_ ofthe fiveregionalproganwhasa planningcommitteethathelps determineprogrammaticgoals,

objectives,sendactivities.Eachof theregionalprogramsalso has subject-specifictechnicaladvisorygroups.
I
I

• RBEP program planning is highly participatory and has particularly strong involvement of
state bioeaergy representatives.

lnlerasencyparticipationendindusUyinvolvementis dmractmsticof all five regional programs. Four

of the five regions place statebioenergyrepresentativeson the planningcouncil. All five regions have

industry inputinto the planningprocess,andtwo of them place industn/representativeson the planning

council. The regionalprogramshave also madean effortto involve the managersof the otherregional

programsin theirplanningandprojectselectionprocesses.

• Technicaladvisorygroupsin eachregionhavestrongindustryinputandhavehelpedinsure
a portfolioofprojectsthat is adaptedto regionalneeds.

In all regions,participationin thetechnicaladvisorygroupisbalancedandbroadlybased,sothat

governmental,academic,andindustrialviewpointsareincorporatedintoresionalplanning.

• Industryinvolvementin RBEPprogramplanning,whilestrongat thetechnicaladvisorylevel
in all regions,couldbeimprovedinthehighestlevelplanningcommittees.

Whileindustryinputissubstantialin allfiveregions,tha_ is directindustryrepresentationin onlyone

region, theSoutheast. Theotherregionsbringindustryperspectivesinto programplanningin a varietyof

ways, includingplacing industryrepresentativeson technicaladvisory committees, informaldiscussions,

iii
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networkingactivityby statebioenergyrepresentatives,andthroughbriefingsby industrypersonnelduring

planningcommitteemeetings.

• Host organizationshavehad a significant impact on the structure and activities of the regional
programs.

All five regional programsreceive funding from DOE through a host organizationwhich has

responsibility for operationalmanagement.Thesehostorganizationshaveinfluencedthestructureand

activities of the regional programshousedwithinthem. TheNortheastandGreatLakes,for instance,have

planningcouncilscomposedprimarilyof state bioenergyrepresentatives.Inthe case of these two regions,

this has developedin partbecauseof theirlinkageswithregionalgovernors'organizations.The Southeast

andWest, by contrast,havestructuresinwhichstatebioenergyrepresentativeshavea less centralrole.

Hostorlpmiz_'onshaveprovidedavarietyof inputsforthe regionalprograms. CONEG,the host for

theNortheastregion,hasbeenespeciallyactive.IthashelpedtheNortheastregion developlinkageswith state

govemmmt,federalagencies,andnon-profitgroups. Hostorganizationsin the WestandSoutheastprovided

vision in the earlyyearsof theprogram. By contrast, host organizations of the GreatLakes and Pacific

Northwestregionshavebeensi_ lessvisible intheirpromotionof theirregionalbioenergyprogram.

Hostorgmizationshaveinfluencedthewayin whichthe regionalprogramshavesupportedtechnical

developmentanddept. TheNortheast,housedwith in the CONEGPolicycenter,has directeda great

deal of its resourcestowardthe developmentof policy documentsto guideactivity withinthe states. By

contrast, theWest andSoutheastregions,whichare housedwithinfederalpowermarketingagencies,have

dedicated a significantlygreaterpercentageof their overallresources into technology developmentand

deploymentprojects

• Flexibility in the compositionof the planning council is constrained by organizational history
' nand host structure. It is greatest in the Southeast, less in other regto s,

Theorganizatkm_flexibilityof thefiveRBEPsis constrainedsomewhatby their historicalstructures

andlinkageswith host organizations.Threeof theRBEPshaveplanningcommitteeswhich are madeup in

significantmeasmeby statebioemrgyrepresentativesfromthe region. Theserelationshipsarereinforcedby

thenatteeofthehostorganization,by longtenureonthepartof theplanningcommitteemembership,or both.

Changing thecompositionof theplanningcouncilin a majorway wouldrequirecareful coordinationand

implementation.The Southeastregion,whichhas a threeyear termof membershipon theplanningcouncil,

has the greatestflexibilityto adaptthe planningcouncil to changingregionalneeds.
l
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• Investmentin supportservicesintwo regions(WestandPacificNorthwest)isconsiderable.

This may create problemsof coordinationandcontrol,whichcouldbe preventedby reducingthis

reliance on outside contractors andexpanding in-housestaff responsibilities. The Northeastregion,by

contrast,employssupportservicesin morespecific tasksandinvests a smallerportionof theregionalbudget

in supportservices.

• Support for a network of state bioenergy representatives is one of the distinguishing
characteristics of the RBEP.

Relatimshipswith stateagencies havebeen strong. All five regionsconductactivitiesto maintaina

networkof state bioenergyrepresentatives,althoughthey do so in differentways. These means include

providingtechnicalassistancegrantsfor generalprogramsupport(NortheastandGreatLakes), funding

specificprojects(_), providingboth(PacificNorthwest),or conductingresourceassessments(West).

As a resultof this RBEP funding,state bioenergyrepresentativesprovidethe RBEP with a nationwide

networkof agentswho areresponsiblefor communicatingtechnical informationandassisting bioenergy

conversion. Thisnetworkis one of thedistinguishingcharacteristicsof theRBEP.
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3. PROJECT SELECYION

The Resional Biomass EnergyProgramident_flesandselects projectsin similar,butdistinctways

acrossitsfiveregions.ThesestrateB/esandprocedures,as well u thenatureandscopeof projectsselected,

have evolvedalongwiththeregionalprogramsas a resultof changesin technology, theeconomicclimate,

programbudgets,regimalinfi-astructure,andincreasingexperiencewithprojectselection. Thesestrategies,

andtheirevolution,aredescribedbelow.

3.1 OVERVIEW OF THE PROJECT SELECTION PROCESS

For purposesof discussion,we can characterizetheprojectselectionprocessesof the five resional

programsandtheirassociatedStateprogramsaccordingto the throethemesillustratedin Table3.1: TOP-

Down,MarketMechanismsandEntrepreneurial.

TheTop-Down apwmchhasbeenusedby a majorityof the _ programs:theNogflw,ast, Pacific I

Northwest,andtheC.weatLakmIm3ffmm. Inthisapproach,theplanningand technicaladvisorycommittees,

in coordinationwiththeregionalmanager,decide indetailthenatureof theprojectsto be conducted.This

givesregionalprogrmtnumasem_ maxinazacontroloverprojectdesign. Whileprojectconceptsmaycome

froma varietyof sources,theyate typkadlyreferredto a technicaladvisorygroupfor evaluationandproposal

developngntbeforebeingfocwankdtotheplanningcommittee. An RFPprocesstypicallyis thenemployed

to selectcontractors.

While the Top-Downapproachhas a numberof significantstrengths,it needs to be managedto

encourage broad industryparticipationin the RFP process. Because top-down projectselectiontightly

specifiestheworkto be perfmned, it is vulnerableto a tendencyto defineprojecttermsso tightlythat the

breadthofpotentiaiccnlra_n is restrk'ted.Programsusing a Top.Down approachneed to setupprocesses

to insure broad participationin theplanningprocess as well as broadnotificationof potentialbidders.

Participationin the planningprocess in those regions using a top-down approachhas been enhancedby

industryrepresentationon the technicaladvisory conunittees. Notificationof potentialbiddershas been

accomplishedthroughthe Cmnngrce Business Daily, publication in Biologue, networkingby state

representatives,end, inthe Northeast,theongoingmaintenanceof a potentialbidderslist.

TheMarketMechanismsapproachis amoreopenapwoadt to projectselection.It involvesdefming

generalactivityareasforRFP's,rathertlumtightlydefiningthem,as in the "top down"approach.Inaddition,

both theprojectandcontractorareselectedby theRFPprocess. The success of this approachis critically

¢k'pencknton thequalityofprojectproposalssubmittedin response to the RFP,andit maytakeseveralyears
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Table3.1 Comparisonof Approschato ProjectSelection

Northeast,OreatLakes, Southea_Wut Moststatebioenergy
Pu:iflcNorthwest

.......................

Projectm my be identifiedbyresien..almmuqlement,planninicommittee,technicaladvisory
......_ committee,orindustryapoke_q,mmProjectm reviewedbytechnicaladvimryand
_ plmminil__. ,, _

_ Conceptsforspeoilicprojem (ke_al projectactivitytreu Projectsidentifiedby
tre bnzqlhttoresiomd arebroadlydefined.Specific en_al silent(e.8.,

_!_ manssmnentandtheplannin$ projectsareidentifiedu part Statebioener8y
_m_l committeebyvarious oftheRFPreviewprocea, reparative).

_/_ intemeedpmiet_ _imum_m ...................

'_ ' " Projectsareselectedby Projectsareselected Ifagenthas identifieds
'_' ;_ plannin8committee,with competitivelyaspartofthe numberofpotentialprojects,

__ the_l_ _ review formalinformal

support prooe_. II of

advisoryc,ommi_, screenin8processis
.......................... conduc_. .....

AformalRFPsolicitation FormalRFPmlicitation Contractoris often

p_ is usedtoselect processidentifies[good determinedbytheselection
contractor, nuttchesbetweenpropmed ofproject.

projectsm,_eon_.I I I [ I I I IIIIIII II

i_ ii Asentsnay suBBcmproject Canm_W_ strstqgicthrusts Asentmaintainscontactwith
_:_i m'eu andidenti_project andinfluenctprojectarea industry,identifiesbest

conceptsforexplorationby identificationCanencourase proqzgt(s)forfunding,sndplanningcommitteeor individualstosubmit shepherdsa projectthroush
teclufi'caladvisory,,ctznmittee. proposals, theapprovalprocess.

, Maximumoontrolover Canbringinbroadinputfrom Maximumflexibility,
_..... contentandqualityofproject industry,andenhance minimumredtape.Agent

propmals, industryacceptanceand withopenpluyin8fieldcan
_(__;,_ Projectsthatwouldnot participation, an'arisemulti-party
__ developff leftto market Ifproperlyused,canhelp participationandm-range

forcescanbe_. _ projectsareWotmded leverasins.
__l_,_ll_ Proccssallowsleadtimeto ineconomicreality.

_i':_ < bringinmultiplepartiesand_[_l[l_ _; leverageresotn'ces.

: "'" Dependsupcmactive Criticallydependenton Dependsupont_t.ive
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toinstituteaneffectiveRFP system. The SoutheuternRegionalBiomassEnergyProgramandtheWestern

RegionalBiomus EnergyProfp'ambothemploya market_sms oppresS.

Severalofthe regimmlave euqxrbnmusdwithvariousslppmechmtoprojectselection. WhenSERBEP

ilot_ in 1983, it used a Top Down opprow_ butswitchedlaterto a MarketMechanismsapproach.

ThePacificNorthwesthashadexperiencewith s varietyof oppmsches,andinitiateda Market-Mechanisms

RFPin 1993. The GreatLakestell/onwill be emp_8 suchan approachin 1994.

The StatebioenmID,pap'ares whichthe RBEPsuppem haveemp_ projectidentificationand

selection app_ _ of tlmseemployedfor RBEP.super¢isedprojects.Most Statebioenergy

employanF2ttmp_ approachto theidentificationendselectionof projectsfor _11 by

theResimmlBiomus EnergyP_. Throughtheirnetworkof _mtaets with in.state organizations,they

identifyproject_ties andnay 80 tommiderableeffortto pachagea projectproposalfor presentation

to theirregionalprogram. This appmech,unfetteredby administrative_ andbalancos,can providean

oppommity for an active sad _ve fate bioenergy represontativeto identify more cost sharin8

opportunitiesandset up m_ projectsthanmightb: possibleunderconditionsof greaters_.

3.2 COMPARISON OF SELECTION PUOCESSES ACROSS REGIONS

In comparingproject _ie_ processes across regions, we discuss the following: the general

approachesused,projectareaide,-.t_a._ation,contractorselection, theselectionof thenumasementservices

contractor,theuse of publicsolicitations,andtheselectionof stateprojects.

3.2.1 Overview of Regional Programs

featuresof projectplanningprocessesare illustratedin Tchle3.2. All of thefive regionsof

the RBEPhave a pimmin8committeeto help establishpropunmatic goals andobjectives. All five have

subject-specificworkingpeeps with industryparticipation.One region (the Southeast)places industry

_tives on its ca_ntralplanningconunittec. Strategicplanningreviewshaverecentlybeenconducted

in threeof the five regions.

IntheNortheastendGreatLakesregions, a regionalcouncilof governorsprovidesstructureforthe

regionalpmgrmn.Withintheocmtextofthesecouncils,theStatebioenergyprogramsandtheState bioonergy

representativestakeon a morecentralrolein planningwithintheregionalprogrmn,

Across all five regions,most informationalprojectsare specified in some detail by the planning

committeeandRFPsareissuedto identifycontractorsto performspecificstatementsof work. Incontrast,

theregims varysignificantlyinthewayinwhichtheytreatcontractingfortechnologydemonstrationprojects.
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Two of the regimal biomau proanmu($outheut andWestern)use a MarketMechanisna approachto

ffggl projects,whiletherumfinin8three(Northeast,CheatIAkes, sad PacificNorthwest)employa

top-downsppmch, inwhichprojectsJurespecifiedby a planningcommitteeandcontractorsare selectedon

thebasisoft biddingprocessopen to the_al public. In theWesternendSouthe_t reaions,contractors

fortechnology_trsflm ordevelopmentprojectsareidentifiedas a resultof res_ to a relatively

undirectedP,,FPtl_ specifies _ areu of activitybut notspecificprojects. In theNortheast,regional

fundshavenotbeenspecificallydirectedtowardtechnologydentomtrationand developmentprojects;these

typesof projectshavebeen_ by theStates. Technologydevelopmentprojectsin theGreatLakes

regionarefewerinmnba' endfairlytiahtlyspecifiedpriorto the issuanceof an RYP. In theNorthwestprior

to 1989, cmtracton wereidentifiedforcloselyspecifiedrqimal projectsvia an RFPpror_s, since 1989,

theselectkmof contnJc_nJforpeja_ flmdedoutsideof thetechnicalassistancegrants to the Stateshas been

conductedby theStates_ves.

3,2.2 ProJe_ Arm ldmtlflcatkm

Eachof the regionalpmwmm hasemployeda planningcommitteealongwith subjectareatechnical

advisorygroups to help identifyprol_c pals andprojectareas. In threeregions(Northesst,West,

Northwest),these _ have been involved in an intensivestrategicplanningreview that has brouaht

industryandagencyrepresentativesto_,ther to identifygoalsandsuggestproject areas.

Beymdthesesimilarities,however,aresome sianiflcantdifferences. In theNotlheast, most reaional

projectsarerecommendedby staterepresentativesm the steefin8committee. Theseproposedprojectsare

subjectedto a selectionpmceasby the steeringcommittee. Selectedprojectsarethenclosely definedby the

steerin8 committeebeforethe developmentof anRFPto identifya contractor.In theCheatLakes region,

projectideasaretypicallydevelopedby membersof theTechnicalAdvisoryCommitteeandarebroughtinto

theworkinggroupsofthe advia¢_committecin theformof briefprojectoutlines. Projectideas that survive

initial discussion arethenfleshedout by the submitter,ratedby thewoAing groups,andvoted on by the

steeringcomn/ttec. AnRFPis thenissuedforcontractorselection.IntheSoutheast,generalprogramareas

areestablishedtlmmahdiscussionswithintheplanningcouncil. An RFPis issuedto solicit projectsin these

programareas. These projectsarethen_aluated by thepeer review teams andvotedon by the steering

committee.

TheplanningcanmittecintheNorthwesthasplayeda numberof rolesoverthehistoryof the program.

Between 1981 and 1987, the regional programwas guided by a steering committee composed of

representativesfromvinousagencies,suchasBPA, EPA,USFS,BLM, aswell as state government.During



_ manyof theprojects_ bytheregionalprop'm (e.g.,developmentof KIv_ logging

tedmiquektestingofeminiemarisingfi-omslashburning,assessmentsofiogl_ilresidue)weredeveloped

bymembmof this_ _. Inta'tSU_ qp'am_tsweredevelopedbetweentheregionalprogram

and theseal_im. In manyeases, thelead alle_ aim servedu a _nmn_ to performthework. During

thisperiod theplanning_ttoo wasanisted by s taskfoccothatsuppoctodit withtechnicalipfom_ntion

andproject su_.

Involvementby_ ofthesteeringcommitteedeclinedduringthemid.1980'sduetoavariety

offaacn, andin 1987thelFeupcemedtomeet as a planningbodyfor therqlkm_ _. Between 1987

and1990, thetask foccebepn to assumetheresponsibilitiesof the formersteering_ttee. In 1990,as

pan of the developmentof a stratqlicplanning_ in the PacificNorthwestregicm,four subjectarea

_gmupswemembliahedtosuppcrtthetask fw0e. Durin&thetime_of 1989 through1992,most

of theprojem umductedby theNoahwmtregion were identifiedby membersof the task force.

Role ofStratqlk Plamth_ TI_ regims (N_ West,Northwest)have undergonestratel_ planning

thathave_ thele_ ofprojects.TheNmllmmtemregionundmo¢_extensivereview

of its activityareas andstrateu in 1984 and1989,andinitiated_ review in 1993. The planningtask

force in 1984 re_mmmd_l broadstrategicoutlinesthat are still being followed today. These include

involvement in the activityareasof MSW, mmmcrcialandindustrialwood conversions,do_tic wood

stoves, andforestre_ta_ numa_mmt.

In 1990,aspertof a reviewof_ andstrategies,theNorthwwtmtregionestablishedfourwinking

groups to assist in strategydeve_ Theseworkinggrcmpstargetedthe activityareasof technology

Iramferandedtr,atim,_ solidwaste,biomassderivedliquidfuels, andresidentialwood combustion.

Foreachofthememsl thewed_ _ developed_xx_cI_ re_mmmdafiomthat describedproject

proposes,tasks,A_Nxluies,funding,perfornmacecriteria,andexpectedoutcon_.

IntheWmtcmreSim,preston rnmmpndecidedtoimptmnmta suategicplanningp_s at the time

of program inception. This attentionto the planningprocesshas helped the Western region develop a

significant level of formalityin the planningprocess, alm8 with quantitativeend explicit criteriafor the

projectsekaion process.Thetimerequiredforthedev_ of explicitproceduresandpracticesmayalso

havecontributedto a significanttime lag betweentheinceptionof theproipmnandthe issuanceof the first

ProgramOpportunityNoticeforthe solicitationof projectproposalsfromthe region.
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3.2.3 Contractor _n

In eachresion, contracto_ areselectedon thebuis of a biddingprocessopento the8¢agt'alpublic.

Informationalpmjem aretypicallyspecifiedin somedetail by theplanninggroupandRPFsareissuedto

idmfi_ eonlractonto performqxgific statementsof work. In contra_ theresiom varysignificantlyin the

way in whichtheytreatcontraetinllfor technologydemonstrationprojects. In theWesternandSoutheast

resions, contractorsfor technololw demonstrationor developmentprojectsare identifiedas a resultof

to a relativelyundirectedRFPthatspecifies 8eneralareasof activitybutnotspecificprojects. In

the No_ regionalfirth have not been specifically directedtowardtechnologydenmnstrationand

deve_ projects;these typesof projectshavebeenundertakenby the states. Technologydevelopment

wojem in theCaratLakesregion arefowa in numberandfairlytightlyspecifiedpriorto the issuanceof an

RFP. In theNorthwestpriorto 1989, contractorswere identifiedfor closely specifiedregionalprojectsvia

and RFP process. Since 1989, the selcgtion of contractorsfor projects fmakd outside of the technical

assistancesrantsto thestateshas beenconductedby thestates themselves.

3.2.4 ManagementSupport Services

Threeof thefiveresionsemployanSSCto assisttheprogram_8_ in thedevelopmentand

implementationof strateSicplans (Table 3.3). In each of these regiopathe supportservicescontractoris

selectedbymeansof aformalRFP,andnoticesconcerningtheRFParepublishedin theCommerceBusiness

Daily. Inthe tworegions(WesternandPacificNorthwest)in whichtheregionalbiomassprogramis housed
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within a federalpowermarketin8aigency,the selectionof the contractorproceedsundera stringentset of

fedmdprocurementrules. TheNortheast,whilenot boundby thesestandards,makesa sisn/flcant effortto

distributetheRFPfor thiscontractto interestedparties,seek/rillout newbidderson an ongoingbasis and

cuUin8 its bidder'slist annually.

Table 3.3 Contractor SelectionProcessesfor RellionalProjects

_4f.N_.qlNI J _i

RFPsfortechnologydevelopmentor dmmnstrationactivities
specifythenatureof projectsin comiderabledetail;region

andseekscoatractcn to themout.

P,FPsspecifytheganaal mea of activityfor technology
danmmatioa ordevelopmentprojects;respoadmts develop 4
theirown end themema to than ouc

Fomudselectionvia ILuPoverseenby reSionalpro[p'am X X
office, i

3.2..q Public Solicitation Processes

WhikWo_ mm m _ and_ ineEhof theresiombytherespectiveresionalmanager

with theassistanceof policyandtechnicaladvisorygroups,regions havedifferentpnr_ures forselecting

thespecificprojectsthatwillbe fizzled (Table3.4). Fourof the five regionshaveroutinelyused RFPsin the

last five years. Tworegionshave searchedwidely andpubliclyforprojectideas, whilethreeregionshave

narrowlydefinedtheirprojectarcu

TheRFPprocessin theSoutheastandWesternregions is structuredto solicit coatpetin8 technology

dcve_ projectsandto selectpotentialcontractors.IntheNortheast,theRFP processis usedto select

contractorsfor closely definedinformationalprojects,while in the GreatLakes region gFPs are used to

identifycontractorsforbothinformationalprojectsanda relativelysmallnumberof technologydevelopment
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projects. In the Northwest, the RFP process has been used at varioustimes (1984-1988) to identify

contractorsfor tightlydefinedtechnologydevelopmentandinformationdevelopmentprojects. Theannual

bioenergyprojectRFP was notemployedfrom 1989-1992 butwill be reinstatedin 1993.

Table 3.4 Use of Public SoficitationProcesses

3.2.6 The Selection of State Projects

In all five regions, the regionalprogramsupportsbioenergyprojectsthat arc conductedby state

agencies(Table3.5). TheN_ endGreetLakesregionsprovidetechnicadassistancegrantsto states for

progrmn_ ThePacificNorthwestprovidesstateprojectsbutdoesnotprovidegeneralprogram

support. The Westernprogrmnsupportsstates in a more limitedfashion,primarilyto conduct resources

assessments. As a resultof this RBEPfunding,state bioenergyrepresentativesprovide the RBEPwith a

nationwide networkof agents who maintainresponsibilityfor communicatingtechnicalinformationand

assisting bioenergyc_nversion.
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Table 3.5 Selection of State Projects

Sincetlmc is sign/ficantvariationin thcmagn/tudcendchar_ter of state biocncrgyefforts,a variety

of relationshipshavearisenbctwecnthe regionalpmgrmmandtheirmcmbcrstates. TheNorthcut region

providesa drmnsticillustration. WhilethcsUucof New Yorktypicallybudgetsover$2 millionannuallyfor

biocnergyprojectsandmay conductdozensof projects,otherstates in theNorthcmt mightnot have any

biomagy programat all withoutthe spmmorshipof theRegionalBiomassEnergyProgram.In recognition

ofthis differenceinstatecapability,NRBPreccivesa highlydetailedproposaleachyearfromthe state of New

Yorkandacceptsproposalsfi'omotherstatesin whichno projectsareconductedandtheprimarybiomass

energyactivityconductedwithinthatstate is the supportof an individualwho can provideinformationand

technicalassistanccto industry.

InthcGreatLakesresion, thesteeringcouncilis involvedin theselectionof state projects. However,

the states in thc region arc fundedn_3rcor less at the smnc level each year. Importantcriteria in the

of statepmja_ methedegreeof stateinter-agencyparticipationandin-kindresourcematch,

thetechnicalfeasibilityof theproject,thebreadthof anticipatedimpacts,andthemagnitudeof conventional

fucl savings.

In theNortheast,each state negotiatesa contractwith the regionalprogramthatspecifiesthenature

of theb_ projectsthatwillbe_ overthecomingyear. Someofhe states (e.g., New York)may

decideto directNRBP'sfmancialcon_bution into a specificprojector projects. Otherstatesmay use the

NRBPsupportfor staff salariesandmay chooseprojectsthatrequireinvestmentsof staff timeratherthan

iiiii
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financialresources.Dependingonthenatureofthe state'sbioenergyprogram,these contractsmayor maynot

specify the proportionof NRBP'stechnical assistancegrantthatis allocatedto specificprojects.

The Pacific Northwesthas had a numberof types of interactionswith the states in the region. It

supportseachbieener_ _ witha technicalassis_ce grant, whichis used for generalprogramsupport

andmaybe directedtowardsspecificprojects. In addition,it has fromtime to time fundedspecific projects

administered by the five states in theregion.

In the Southeast,the regional programpromoteshardwareinstallationsanddemonstrationprojects

overresomee_ sad infonnafiomlprojects. Potentialdemonstrationprojectscome to the attentioni

of the state bioenergycoordinatorin severalways,then areproposedas stateprojects. Fromtime to time,

promising projects that are not selectedby the regionalRFPprocessarereferredto the states as potential

projects.

The Westernregion does not have a state projectprogramper so. I has supporteda resource

assessment project,coordinatedby the region'ssupportservicescontractor(NEOS), thathas employedan

agencywithin eachstate in theregion to tallybiocnergyresources.

3.3 PROJECT SELECTION CRITERIA

Across the five regions therearestrongsimilaritiesin the systems that areusedto rankandselect

projects.Each regionevaluatesthe strengthsandweaknessesof proposalsaccordingto a setof criteriaand

thenrankstheprojectsagainsteachc_er. Eachregionalso conductsa post-sco_g discussion that functions

as a "realitycheck"on theoutcomeof thescoringprocess.

Thefiveregionalprogramsdescribetheirselectioncriteriain differentterms,but in essencemany of

thesamecriteriaareused Fimncialcri_ forexample,havebeenexpressedin terms of"net presentvalue,"

theanticipated"paybackperiod,"andthe likelihoodof"project benefitscommensurate with cost." In order

to facilitatecomparison,the selectionsystemsof the five regions weremapped onto a standardizedset of

selection criteriathat include the following: marketpotential, market readiness, fmancialjustification,

capabilities of projectparticipants,cost sharing,multi-agencyparticipation,use of low or negative value

feedstocks, andenvironmental implications. Eachof these is discussedbelow.

Market Readiness. Since a primaryfunctionof the regional bionmss energy program has been to

dmmnstratebioemrw applk.afions,it is not surprisingthat marketreadinesswouldbe an importantcriterion

for RBEP project selection. The degree to which the regions have implemented this criterion in the

identificationand selectionof project,however,variesconsiderably.
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Tworegiomhaveemphasizedmarketreadinessortheanticipationofnear-termmarketimpactsin their

projectselectionprocesses:theSmalamt andNorthwest IntheSoutheast,marketreadinesshas traditionally

beenanimportantfactorinpmjoc_selecfio_ Thiswe sucha strong characteristicof theselectionsystemfor

severalyearsthattheprojectportfoliowasheavilyweightedwithnear-term,directcombustionprojects. With

the approvalof RBEPHeadquartersmanagement,theregiondecidedto create a morebalancedportfolioby

shifting_ awayfromnear.tmndemonstrationso that itsportfoliois furtherfromthemarketthan was

thecase in theprogram'searlyyears.

TheN_ programconsidersmarketreadinessone of its moreimportantcriteriafortechnology

demonstrationprojects, and expressesthe criterionin termsof "short lead time." While the region has

sponsored stateprojectswith bothnear-termand long-runpotential duringthe past five years,a significant

number of the state projects involve efforts with low degrees of technological risk and market-ready

technology.

The Nordgmt region,by contrmt,has chosen to directits effortstowardsmarketconditioning,which

can rarelybe expected to have animmediateimpacton the marketplace.This representsa tradeoff for the

Northeastbetwemactivitiesthatc,mbe expectedto havean immediatemarketimpactfor those that confront

barriersto the applicationof bimnassenergytechnologies. In the longrun,effortsby theNortheastregion

to removeorminimizebarrierscouldhave significantimpact.

It should be kept in mindthatan emphasison "marketreadiness"as a selection criteriondoes not

directlytranslate into investmentin market.readytechnologies.The GreatLakesregion,while considering

market readinessone of its most importantprojectselectioncriteria,has also been developinga focus on

ethanol productionmethods. In practice,this means that considerationsof marketpotentialhave taken

precedenceovermarketreadinessas regional emphasishasshiftedtowards technologydevelopmentprojects

with an expectation of long-runratherthan short-runimpacts.

In the Westernregion,in whichmarketreadinesswas the secondmost importantcriterion(with a

weightingof 16%),thefirstroundof PmgrmnOplxacunityNoticesproduceda set of projectswh_,e estimated

timeto marketis fiveyearsorgreater.Applicationof theselectionprocessto thepool of incomingproposals

resulted in the selectionof a set of projectsthat involvedmoresophisticatedtechnologieswith somewhat

longer-runimpacts. Thisoutcomewas also influencedby the natureanddistributionof biomass resources

in thearidWest. Thus,thisregionaplaa_ tohave feweropportunitiesforbicenergyprojectswith short-term

payback.
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Market Potential. Selectingprojectswithhighmarketpotentialfrequentlymeansacceptingprojectsatan

earlierstageof development.Theseearlierstage projectsmay face significantmarketbarriersand require

additionaldevelopment. Theregionalprogramshavetakendifferentapproachescon_mmg thisselection

criterion.

By_izing near-termprojectswith proventechnology,theSoutheasternregionhas selectedfew

projects that promisedramaticlong-runmarketimpact. In keepingwith this mindset,the Southeast has

avoidedgasificationprocesses,whichstill mustresolve a numberof technical issues. This region,however,

has also taken a proactiverole in the developmentandpromotionof anaerobiclagoons systems for the

productionof methane,whichpromisea significantimpact. The trendover the last two yearshas beento

includemoreIonger-rtmwojec_ to drawin sometechnologieswith highermarketpotentialthat areatpresent

a littlefartherfromthemarket.

TheNorthwestandWesternregionstakeintermediatepositionsin termsof theiremphasison market

potential. The Northwesthas sponsoredbothlong-run,high impactprojects(e.g., biodiesel),as well as a

numberof pelletplantsanddirectcombustioninstallations. The Westernregionrankedmarketpotentialas

its thirdmost importantcriterion(weightingof 15%)in its first roundof solicitedprojects. Some of the

Western region'sprojects(e.g., the Crayt_ gasifier) might have significant long-rimimpacts if they are

successful.

Indecidingto focustheeffortsofthe GreatLakesWogram on ethanolproduction,the GreatLakeshas

chosen a programmaticthrustthatemphasizesthe significantmarketpotentialof ethanol. As previously

mentionedabove,this also representsa decisionto invest in technologythatcannotbe consideredmarket

readyor c_nnngn:iallyviableat thepresenttime.

IntheNortlgastregion,regionalprojectsaredesignedto developinformationratherthandemonstrate

technology'.Projectsare_ thatmay_ useofbiomass energy by resolvinginformationalproblems

orestablishingstandardsandbenchmarks.Marketimp_t is anticipatedto occurin the long-runas a result

of marketconditioning.

EconomicJustification. Theimportanceof economicjustification as a criterionin projectselectionvaries

with programgoals, the type of projectsbeingconsidered,the financial soundnessof thepool of proposed

projects,and the maturityof theprojectselectionprocess.

In the Nor_east, for instant, the level of emphasis on economicjustificationis influencedby both

programgoalsendtraditionin thetypesofprojectsundertaken. Regionalprojectsareinformationbased, and

calculations of "paybackperiod"are not especiallyrelevant. Accordingly,while theregionaccesses, in a

i i
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qualitative way, whetherprojectbenefitsare likely to be commensuratewithprojectcost, it directsless

attentiontowardsconsiderationsof financialjustificationthanotherregions.

IntheNorthwest,despitetheabundanceofbiomass resources,bioenergyfacilitieshavehaddifficulty

justifyingtlmmelveson acost basis. Initsemb'days,theNorthwestbioenergyprogramconductednumerous

feasibilitystudies,most of whichresultedin an unfavorableassessmentof therelativecosts of bioenergy

converskmThisoperatingem4_rmlmthas_ theNorthwestto emphasizetheeconomicjustification

of bioenergyprojectsaswell as to specifycost factors morepreciselyandin moredifferentwaysthan the

otherr,_gions.IntheNoflhwest,"presentvalueof life cycle cost" is an importantcriterion.Furthermore,cost

effectivenessrelativeto opportunityandneedis also assessed. Thesecriteriaare being implementedin the

selectionof stateprojectsfundedin partwith RBEP pass-throughfunds.

The Southeast and Great Lakes regions both place an intermediateimportanceon economic

justificatim,butdo sofor_ reasomandto differenteffect. In theSoutheast,emphasis has beenplaced

onnear-termprojectsthatbecomepartof ongoing operationsfor ruins. In the fundingof directcombustion

projectsespecially, projects that werejustifiable in terms of marketreadinessalso tendedto produce

acceptablefmancialpayback. All proposalsfor demonstrationprojectsin the Southeastincludecase flow

analysesandpaybackinformation.TheSoutheastanticipatesthatit will be lookingmoreclosely at payback

infutureeffortsatprojectselection.

WhiletheGreatLakesregionconsiderseconomicjustificationone of themoreimportantcriteriain

project selection,fmancialjustificationmust be consideredto be subordinateto thedesireto achieve the

market_al of ethanolproductiontechnology,sincetheethanoltechnologiesof theGreatLakesarenot

readyformarketentry.

IntheWesternregion,ecenmnkcriteriawererankedasthe8th most importantcriterionin PON-1 (the

region'sfirstProgramOpportunityNotice),with a weightingof 7%. Thisweightingwas reducedto 5%for

PON-2. Ther_ion hasdecidednotto emphasizeshort-termpaybackpotential. Potentialprojectswith rapid

paybackcharacteristicsappearto be in shortsupply in this region.

Degreeof Cost-Sharing. Differencesin regional infrastructureand in the historicaldevelopmentof the

regionalprogramsaccountformuchof the differencein approachesto cost sharingbetweenregions. The

Nortlmastregionappearsto devotemoreattentionto the developmentof cost-sharingthan anyof the other

regions, locatedin Washington,D.C., it is able to maintaincontactwith nationalheadquartersoffices of

n_ agenciesandfoundationsandhasopportunitiestoputfundingpackagestogether. Since it is housed

withintheCoalitionof NortheastGovernors,it not only has good access to theexecutivebranchesof state
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government throughoutits region, but an abilityto issue contractsrapidlyalso helps it become the lead

¢rgmdzationincoat-shareprojects, Forthesereasons,theNortheastpays close attentionto the development

of cost sharing. An attemptto identifypotentialsourcesof cost sharingtakesplace at the timeof initial

discussion of projects,andbecomespartof theprojectproposal.

In theNorthwestandSoutheast,theamountof proposedcost sharingis a prequalificationcriterion.

Proposals with less than the specifiedamountof cost sharingareconsideredto be non-responsive. The

Northwestpmgrmnhasa traditionof emphasizingcost sharing. Earlyin its history,it conductedmost of its

activitiesas intereSmcyesreemm_withlarsa"enddeeper-pocketedagenciessuchas the U.S. ForestService,

the EnvironmentalProtectionAgency, and the Bureauof Land Management. These agenciesbrought

significant amountsof external fundinginto NorthwestRBEPprojects. WhiletheNorthwesthas a cost

sharingtraditionandrequiresa thresholdlevelof costsharingin proposedprojects,itdoesnot emphasizecost

sharingratioas a projectselectioncriterion.The Southeasthas also establishedanamount of cost sharing

asa prequalificationcriterion.

LiketheNallcmt, theCheatLakesregionspecifies insomedetailtheprojectsthatwill be conducted

as regional projects. Yet it does not attemptto drawtogetherpotentialcost sharingpartnersprior to the

decisionto proceedwith regionalprojects. Instead,itevaluatespotentialcontractorsbased on thedegreeof

cost sharingwhichthey can product. IntheGreatLakesregion,cost sharing,whilenot a projectselection

criterion,becomesacriterionin theselectionof contractors.

The _ce of cost sharinghas changeddramaticallyin theWesternregionbetweenits first and

secondProgmn OplxxtunityNotices. Costsharingwasthe8thmostimixxtantcriterionin PON-1 (weighting

of 8%),butbecamethesecondnmst importantfactorin PON-2. Themagnitudeof this changeis indicative

of thegreaterimportancebeingplaceon cost sharingby governmentalagenciesat severallevelsand a degree

of experimentationwith theprojectselectionprocess.

Participationof Multiple Organizations/Agencies. The regionsdiffer significantlyin termsof thedegree

towhichtl_ haveexplicitlyselectedprojectsbasedon thepmicipationof :-aultipleorganizationsor agencies.

Thiscan partlybe attributedto the linkagebetweencost-sharingandmulti-partyparticipation.If a region

specifiesacost-sharingratio,it insuresa calJ_ amountof multi-partyactivityin its projects. And it maynot

deem it necessary to specify multi-partyparticipationas an explicitcriterionforprojectselection. Other

reasons for these differences arerootedin interregionaldifferencesin theway projectsareproposedand

developed,in orientationtowards coalitionbuilding,and in the useof publicsolicitationprocesses.
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When proje,ts are identifiedby the regionalsteeringcommitteeor planningcouncil, the steering

committee may be _bleto applytheircollectiveknowledgeand networkingskills to the taskof buildinga

coalition to supporta proposedtask. The developmentof broad,multi.partysupportcan thenbecome a

cenmdcri_ intheprojectxl_tion process. Thisapproachhasbeenemployedactivelyby theNortheast

region andwas used extensivelyby theNorthwestregionto fundresourceassessmentsand environmental

studiesearlyin its h/stoW. By contrast,whenpublksolicitationprocessesareusedto identifyprojectsas well

as contractors,the responsibilityforthedevelopmentof multi.partyparticipationrests on thedeveloperof

theproposal.Intldscontext,itmaybe_t for_ to organizesignificantmulti-partyparticipation,

andregionalprogrammightbe wise notto overemphuizemulti-partyparticipation.

Toregions,theNortheastand West, give considerableemphasisto multi-partyparticipationin their

projectselection. The Nmtlwa_ region,witha traditionof coalitionbuildingandmulti-partyparticipation,

attemptsto buildcoalitionsaroundproposedprojectsbeforetheyarevotedon by the steeringcommittee. It

placesa highlevel of importanceon multi-partyparticipation,reflectedin thenatureof supportits projects

havereceived.In theWesternregion,participationof multipleorganizationswasthehighestratedcriterion

(with a weighting of 20%)in PON-I. In orderto give moreweightingto otherprojectfeaturessuch as

conuacto¢capabilities,theinq0ortaaceof thiscriterionwas dramaticallyreducedin thedevelopmentof PeN-

2.

Three regions choose not to emphasizemulti-partyparticipationin theirprojectselectioncriteria.

Relatively little attentionis directedtowardthedevelopmentof multi-partyparticipationin the Southeast,

where it is assumed thatmulti-partyparticipationwill follow as a resultof cost-sharingcriteriaandthe

adoptionby the state energyoffices of positive attitudestowardmulti-partyparticipation. Multi-party

participationin the GreatLakesregionservesas a criterionatthecontractorselectionphaseratherthanin

projectselection.

Use of Low or Negative Value Feedstocks. AlthoughRBEPwantsto promotetheuse oflow ornegative

value feedstocks,the currenteconomicclimatemakesit unnecessmyto explicitlyspecify this featureas a

criterionin projectselection. Biom,qssresourcesthat havehiBhervalueuses frequentlybecomeunavailable

for energy recoveryand the priceof competingsourcesof energy often makes it necessaryfor bioenergy

projectsnot only to produceenergy,butalso to addressenvironmentalissues (e.g., waste disposal). This is

clearlyseen in theexperienceof severalregions. Disposalissues aredrivingtheNortheastregion'sinterest

in MSW. In theNorthwest,whereprogrammaticemphasisis shiftingtowardmunicipalbiomassresources

andawayfromlogging and millresidue,the use of low valuefeedstocksis a defacto criterioneventhough

_llLJ
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it is not anexplicitone. The ssme is trueintheSoutheast,wheretheeconomicdrivingfactorof anaerobic

lagoonsystemsu wellasmaydirectcombustionprojectsis theneedto dispose of negativevalue feedstocks.

Followingsimilarlogic,useoflowornegativevaluef_dstockshasbecomeaprequaliflcafioncriterioninthe

Westernregionfor PON-2. TheGreatLakesregion,however,is anexceptionto thegeneralpattern. They

have movedawayfroman orientationtowardlow valuefeedstocksu theyhave begunto focus on ethanol

fromgrain.

Environmental Implications. The importanceof environmentalconsiderationsin project selection is

important in all five regions. As a selection criterion,environmentalimplicationsappearto be given

somewhat more emphasis in theNortheast,GreatLakes,andNorthwest regions than in the West and

_. _ small interregionaldifferencesmaybe attributedin partto thedegreeof scrutinyto which

theregional;mygrmmarelikelyto be exposed. Environmentalistorganizationsarewell organizedandvocal

in theNortheast,but less so in theSoutheast.

Capabilitiesof ProjectParticipants. It is difficultto comparetheregions'use of "participantcapabilities"

asa selectioncri_ becauseof differencesin theprocessesof projectidentification,projectselection, and

contractorselectio_ Tworegiom,theNortheastandGreetLakes,have a two-stage selectionprocess in which

projectsarefirstselectedby thesteeringcommitteeandthencontractorsareselectedvia publicsolicitation.

While it is possible that this approachdirectsmorescrutinytowardst_,Jccharacteristicsof contractors,it is

difficultto assess_ thisprocessresultsinbetterorpoorermatchesbetweenprojectsandthe contractors

selectedto carrythemout.

In the threeregions in whichprojectcontractorsarc selectedalong with their proposed projects,

contractor capabilities play an importantrole in the selection process. The Southeast region explicitly

examinestwo subeatcgoriesof participantcharacteristics:a) projectmanasenumtandorganization,and b)

personnel, facilities, and otherresources. In the Northwest, "projectsponsor evaluation" includes the

assessmcntof theamotmtof matchingmoney,projectrisk,permittingrisk, availabilityfor tours,timeframe,

and conunercialpotential. TheWesternreSionrankedcontractorcapabilitiesas its fourthmost important

criterion(12%)inPON-I, andelevatedthisfeatmcto thestatusof mostimportantcriterionforPON.2 (30%).

Other Issues. In additionto thesecriteria,the Northeasternregionseeks to establish itself as a lead

organizationinregionalplanningefforts.IftheNortheastregionidentifiesan importantissue that itperceives

needsto be addressedanddeterminesthatno othercoordinatinggroupis likelyto takethe lead,it maydecide

ii I I ii Illl I I I I _
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tounda'dkcthe initiativeiU_. The"lackof other coordinatingpoups to laid thee/Ton"is s criterionin the

. Northeast, butis not presentin the sek_on considerationsof theotherregions.

3.4 LESSONS LEARNED

• A variety of project selection methods have been employed, each with strenEths and
weaknesses.

The RBEPsuse threedifrmmtprojectselc_,Jonmethods,eachwithits stralgthsand weaknesses. A

top.down_ is employedbytheN_ PacificNorthwest,endGreatLakes,the Sontl_.,,astandWest

use a marketmechan/smsapproach,andentrepreneurialmethodsareemployed by most state bioenergy

programs. Eachof thesemethcxlscanbe effective,endeach facesits own threatsandopportunities.

The top-down approachgives the planningcommitteethe opportunityto controlthe content and

qualityof projectpmpmals, aswell as theopportunityto buildmulti.partyparticipationendleveragin8into

the projectdesign. Thisapproachis enhancedif the planningcommitteeis activelyinvolvedwith industry,

andtheprogrammakesbroadefforts to maintainan appearanceof opennessandparticipation.

The marketmechanismapproach can bring in broadinput from industry,and enhanceindustry

acceptance and participation. Because it is criticallydependenton the qualityof proposals receivedin

rCSlXXkqcto RFPs,severalyearsmightbe requiredto get suchas systemestablished. Timelimits for response

to RFPscanconstrainIcveragingandmulti.partyparticipation.

• Projectselection takes place in stages that differ between regions using market-mechanism vs
top.down approaches, lbcommenclatlonsfor clumgein project selection criteria must consider
the overall system.

General project areasare identifiedin all regions by regional managersandplanningcommittee

members,andby industryspckcspenl_ insomecases. Theseprojectareasaresubjectedto strategic review

by theplanningcommittee.Inthoseregimsemployinga top-downprocess,conceptsforspecificprojectsare

developedwithintheplanningcouncilor broughtto it by variousinterestedparties. Projectsereselectedby

the planningcouncil anda formalRFP solicitationprocess is used to select contractors.In those regions

employing a marketmechanismapproach,generalareas areestablishedby the planningcouncil,but the

specificprojectsareselectedcompetitivelyas partof theRFPprocess. Contractorsareselectedalongwith

projectsin thisapproach.Changes in projectselectioncriteriacan beexpectedto havedifferentimpactsin

these differenttypes of systems.

_ I IIII IIII I ....... L_
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• Public miicJtations promote industry participation in all re_om. The market mechanism
approach _ by Southeast and West draws in more participation than the top-down
approach used by the other three reaions.

Public solicitatim is used differentlyin differentmSiotm. In two resimmit is used for project

_ sad _ whik it is utd ibr_ _ in theotherthr_ resiom. Twoapproaches

toward theuse of RFPs forr_ projectsareseenwithintimRBEPs. Two resions (the Southeastand

West)_ sezn:ha/widelyandpubliclyforproject_ mfloctinlltheirmark_ _sm approach.The

othertwo reaiorm(theGreattakes andNmheut) havenarrowlydefinedtheprojectmumof their RFPs,

reflectingtheirtop.dovmapproach.

• The activities supported at the State ievel vary dramatically between rel0ons and between
states within restore.

RBEP supportfor state _ rangesfrom providingtedmical assistance grantsfor 8eneral

propun _ (NorthmmandC.mmLakes),fundingspecific projects(Southeamt),providingboth(Pacific

Northwost),orconductingresourcesnmmnmts (West).

• Strm8 stmOarittesexist inprojectselectioncriteria ;J well as systems for ranking and selecting
proposals.

The systemsusedtorankandselectprojectsaresimilar acrossthe five regions. Eachregionevaluates

thestrengthsandweelme8_ ofpepmals wurdin8 to asetofcriteriaanda scoringsystem. In addition,each

regionconductsa post-goring discussionthatfunctionsu a "realitycheck"on theoutcomeof the scoring

process.

Altlmushthe five regionalprogramsdescribetheirprojectselectioncriteriain diffen'nt terms,many

use thesamecriteria.Theseinclude: marketpotential,marketreadiness,fmancialjustification,capabilities

ofpmject_, cost sharing,multi-asm_ participation,use of low or negativevalue feedstocks,and

environn_tal implications. Projectix_olios arenot determinedprimarilyby selection mteria but by

broaderdecisionsby theregion_progrmns.

• The Northeast's approach toward the establishment of leadership positions and multiparty
participation is unique.

TheNortheastregionhas attemptedto identifyprojectareas in whichthereis breadthof interestbut

in whichno otheragencyhastakena coordinatingrole.
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4. PROJECT PORTFOLIOS

A reviewof RBEP fundin8allocationsreveals a wide ranae of state and reaional projectsand

activities.Projectsencompassappliedrehash as well as technoloMydevelopment,feasibilityassessments,

demonstrationsandinfommtiondevelopmentanddissemination. Projectsm varied both in termsof the

impediments bein8addressedandthe time horizonof projectimpact. Many of the reaionalprojectsare

long-termin natm with littleor no immediateregional_© benefits foresem. Othen aredesisn_ to

havemoreshoat-termirdpacts.

Th__ _ thegejm Imafolimof the fiveregionalpmgrmu intenm of thebalance

ofprojecttypes,fl_lstockl, tedmoioll_, markettaqp_ts,andcontracton. Reasonablycompleteinformation

on reaimudprojectsis availablefortheperiod_ 1987to 1991. Informationon stateprojects,on theother

!_ is availableonlyfor thePacificNmlhweatandSaJtheastproM_ms. Thus,theportfoliosof re$ionaland

state projectsarediscussedseparately,andthe analysisof stateprojectsdoes not cover all five regional

proarams.

Thechapterconcludeswitha sectionon I_ learned.AppendixD providesanoverviewof the

projectportfolimof eachresion.

4.1 TYPES OF PROJECTS

The projectsconductedby the five reaiom may be IFoupedinto a set of six broadcategories:

tedmclogydevcl_ and_ tedmolollyassessments',informationdevelopmentanddiffusion;

resource assesmzats; economic,marketor infrastn_tureanalyses; and mvironmentalanalyses. These

categormarebrieflydescribedbelow:

• Technology Development and Demonstration include those projects which arc
associatedwiththeadv_ of bioenersytechnologies,processes,andsystems. This
cateSmyincludessite specificfeasibilityassessments.

• Teclmkal_ activitiesincludethoseprojectsin whicha set of technologiesare
comparedagainstone another. Sincemost technoloaydevelopmentor testingefforts
contain a componentof technologyassessment, at least at the componentlevel, this
categorycontalm those projectsin whichthe comparisonandevaluationof alternative
technoloaies is a predmninantcomponentof the projectdesian. The developmentof
testingmetheds andstandardsfor feedstocksis alsoclassified as a technicalassessment
function.
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• InformationDevdopmmt andDiflhsioaincludma broadrmge of activities,such as the
development of media mmmsls, business juides, end design numuals, end the
dismnin_eu of infom_eu throughcmfemzes and_.

• IhesoureeAssessateats includestate andmilieu-widetabulstieusof avsilablebioenergy
resot/rta.

• kmomk, Marka or IntJ'SSmnmu_Anstym aredesip_ to produceinfonnatieuthat
canmlhltla'ojectammgm intsr_8 specificsudieacesm"incopingwithinstitutional
barriers.Directm'iuofbimnmsfmcilitimandequipmentnulnUfsctwenareincludedin

cste6my.Aim includedaremmmmts ofrateofusageofbioeu_gyandthe
deve_ ofmawm_ toolsto_ manm_ impmm.

• Eavlremlm_ _ ineh_thinprojectswhou prim_ focusistoaddressissues
related to the presmvmtimof the naturalenvirmmz_tor to amble projectmanagersto
tddrm regulmD,3,imm.

Table4.1Ixeeeutsthemgkm.by.regieubreakdownof expendituru on regiomdprojeC,&by project

type. It illufa'ata the overalldzmlnmce of technologydevelopmentanddmmmtratiomprojects,which

38%ofthe invmtm_t inregieualpro_.-ts. The remainm"g categoriesarcquitesimilarin theirlevel

offunding.

Table4.2pmumtsthebreakdownofexpendituresonstateprojects,byprojecttype,forthePacific

Nmhwe_ andtheSoutlw,mt progrmw. It documents8n cvm gesm" emphasison technologydevelopment

anddemcmtrationprojectsat thegate level. InthePacificNorthwesttheyrepre_mt76%of theinvesCnent

in stateprojects(comparedwith22%for regionalprojects),andin theSoeOwamtheyrepresent75%of the

invemneat in stateprojects(uzaptm_, with 44% 5x mgieual projects).

4.1.1 Technology Feasibility, Development, BudDemonstration.

Messyof theregimsl projectsareassociatedwith effortsto enhancebioen_gy technologyandhelp

itadvancetowmtthemsda_lace (Table 4.1). TheSoutheut, We_nt, andGreatLakesregionshaveeach

invested more than a thirdof their regionalprojectfundsin technologyfeasibility,development,and/or

demomtratieuprojects,whiletheNorthwestandNortheasthave investedabouteue.fifth. IntheSoutheast

and Western regions,this is accomplishedvia open-endedRFPs that set broadgeneralgu/dclincsfor

submittcrsof projectproposals. In the GreatLakesandNorthwest,theseprojectshavebeenf_-ly tightly

specifiedby a steeringcommittee. In theNortheasttheseprojectactivitiesconsistof sitespecific feasibility

studies.
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Table 4.1 Percent of Ezpenditures by Project Type:
Resionnl Projects from 1987 to 1991

16 29 SI 1 0 14

20 11 9 17 13 14

26 37 12 0 0 12

100 100 99 101 100 104)

Tsble 4.2 Percent of Expeuditures by Project Type:
Stste Projects from 1987 to 1991

22 76 44 76

SI 4 O 8

9 J 17 lO

12 9 0 0

99 101 101 101.
00
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The regimmlprogramshave takena number of approaches toward the use of RBEP funds to support

thedev_ anddemmmtr/ion ofbiomergy tcdumlogies. The Western region, for instance, has invested

in projects that are in early stages of developmmit Among the projects in their PONd, some 68% were

development, design, or modeling projects, while 32% involved prototype testing or field studies, and there

wereno dmnmslr/imw ofmsrket_ tedmology. Facedwith a gonmal lack of bioenergy resources relative

to other regions of the country, the Western regional program is attempting to attain major advances in

technology that will renderbioonergy in the aridWest economically feasible.

The _t region has been attempting to diversify its project portfolio over the last few years so

thatit wouldnot be ova_:ighted withdirectcombustion technologies and projects. As a result, it has moved

away from the marketplace smnewhat. Over the period of 1987-1991, 41% of its technology development

and demonstration projects involved technologies that might be considered market ready. Since 44% of its

overall projects involved tedmology development and dmnmstrafion, this represents 18% of its overall

portfolio of regionally based projects, the highest of any region.

In the other threeregions, technologydevelopment and dentonstration has been conducted by the

member states but has not been actively undertaken by the regional program. During this five-year period,

the "ethanol fleet" _tration was the only project supervised from the Great Lakes regional office that

could be considered a demmstratim. Its support of membrane separation of dilute ethanol streams and its

finling ofhcavy engines represent technologies that will require significant development and testing before

they reach the mm4cetpl_c. The Pacific Northwest funded the field testing of harvesting processes and

equipmat in 1987, but since then has delegated all technology development and demonstration activities to

its member states. The Ncmheast has notconducted technology development activities.

State projects have, in general, tended to involve technology deployment rather than technology

deve_ This is the case in each of the two regions in which RBEP dollars have been explicitly attributed

to specific projects. In the Soutlgast, demonstration of market-ready technology was associated with 41%

of the $666K in RBEP finis investedin state projects. In the Pacific Northwest, some 43% of the $469K of

RBEP funds that have been directly attributedto specific projects have been invested in demonstration

activities.
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Table 4.3 Percent of Expenditures on TechnoloID' Development and
Demonstration, by Developmental Stage:

Regional Projects from 1987 to 1991

17 0 10 36 68 33

S0 0 90 23 32 36

0 100 0 0 0 14

33 0 0 41 0 16

I00 100 100 100 100 99

Tsble 4.4 Percent of Expenditures on TechnoloiD' Development snd
Demonstrstion: State Projects from 1987 to 1991

4.1.2 Technology Assessments

Because most technology dmreksxnmtanddmncmsu_m efforts involve some technology assessment,

especially at the component level, few projects were classified as being primarily technology assessment

efforts. The regions vary significantly in the degree to which they have conducted these technology

assessments. The Pacific Northwest program spent more than half of its regional project dollars on a multi-
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yesrmessmcm ofbicmass£_cls,whichaV,cn_tcd to developdataca combustioncharacteristicsandestablish

£_cIstandards.Thisinf_ is cxpccu_dto be usfful to po_mtialusers of waste woodand refusederived

fuel.

4.1.3 Information Developmentand Diffusion

Thedeveiopn_ anddisseminationof informationon biomassresourcesandtechnologiesaremajor

activities of the RBEPandits regionalprograms. Many of the barriersto bioenergyproductionanduse

(includingpen_ved environmentalrisks andskepticismabouttechnicalandfinancialfeasibility)arccaused

byinformationgapsandmisinfonnatio_Recot_m'8 theneedformarketconditioningthroughtheprovision

of information,RBEPhas investeda considerableamountof its resourcesin information-relatedactivities.

Regionalprojectsthat involve informationdevelopmentof diffusion representbetween9% and20% of

expenditureson regionalprojectsin recentyears. Everyregion undertakesinformation-orientedprojects.

Table4.2 suggests that thestateprojectsplacesomewhatloweremphasison thistypeof project.

Information development. Informationdevelopment_',_ctivitiesspan a wide speclnxmand include,butare

notlimitedto thoseshownin Figure4.1.

,,_.... '......."J"'..................................... ._-'__. ......'_'_':....... _ __'_. .... " ..................;..................................._.....'........_.... _i_,_iiUi;

• Directoriesofbioencrsy f_ilities and contacts

,, I_tabascs of technicalbiomss-related information

• Biomass resourccassessments

• F.r,onomicimpactMsessmcntsofbiomass production,conversion,and use

• Environmentalissues analysis

• Analysisof biomassrisks andinstitutionalconstraints

• Devclopmcntof guidebooksandhandbooks

• Cascstudiesof biocncrgyfacilities
III III I IIIIIIIII

Figure 4.1 RBEP Information Development Activities



Information Dissemination. One distinguishingcharacteristicof the RBEP approach to information

disseminationis its relianceon stateenergy offices and otherstate agencies as vehicles for reachingthe

program'svariousaudiences. In almosteverystate in everyregion,a person exists who is responsiblefor

biomass energy. The existenceof biomasscontactsis, at least in part,due to RBEP support? The state

agenciesin whichRBEPcontactsarelocatedhaveestablishedmechanismsforreachingandworkingwith the

public;they also havenetworksandcontactsthatgive them accessto industry,regulators, communities,and

most otherkey bioenergy-relatedattdiences.By helpingto createandmaintainthis state infrastructure,the

resourcesof the nationalprogramaremultipliedseveraltimesover.

.. RBEP-supportedinfommion disseminationactivitiesinclude,but arenot limitedto, those shown in

Figure4.2. Becauseeachregionhasa differentbiomassresourcebase andassociatedconversiontechnologies

andusers,eachregionhasaugmmteditsrelianoeon stateagenciesas outreachnetworkswith a varietyof other

infmnation dismninatimactivities.As a result,each regionhas developeda unique approach to information

dissemination. These approachesaredescribedin AppendixD.

• National andregionalnewsletters

• Targetedmailingsofreports

• Confermces,seminars,and workshops

• Brochuresand factsheets

• Televisionandradioshows

• Educationprogramsandcurriculummaterials

• Stakeholdercoalitionbuilding

• Technicalassistance

• Use of advisorycommittees

• Technologydemonstrations

Figure 4.2 RBEP Information Dissemination Activities

Incontrast,theStatesdonothavesimilarcontactsforsolarenergy.
I i
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4.1.4 Resource Assessments

Nationwide, the RBEPs have sponsored resourceassessments that now essentially cover the i

nation.Muchof this activitytookplace beforethe 1987-1991 timeframethatis being analyzedhere. Many

resourceuse_m_nts takeplaceatthestatelevel, andsome of this is conductedby thestateswithoutfmancial

involvementby RBEP. About26%of regionalfundsin theWesternregionweredirectedtowardsresource

assessmentprojects,comparedto only 5%in theNorthwestand Southeastandnonein the GreatLakesand

Northeast.

4.1.5 Economic, Markst, and Infrastructure Analyses

Manytechnologypmjex_cotttaina componentof economic,market,or infrastructureanalysis. Two

regions investeda significant proportionof theirresourcesin this type of analysisduringthe timeframeof

1987-1991. TheSoutheast'sefforts (representing35%of its budget)includethreeeconomicimpact studies,

the developmentof a methodology for site-specific economic impact, surveysof fueiwoodconsumption,

examinationof alternativeuses of woodpellets,andthe developmentof a state-widestrategicplan forwood

energyfor the state of WV. In the Westernregion, these efforts included developmentof a databaseof

potentialbioenergyusen, studyof constraintsfacing bioenergy,and a facilities directoryfortheregion. Two

otherregions,theNortheastandNorthwest,haveinvestedin these sortsof analysespriorto 1987, but not since

then,and so none of theirefforts fell withinthe samplingframe.

4.1.6 Environmental Analyses

The responsibilityfor deployingbioenergytechnologiesin an environmentallyresponsiblemanner,

andtheneedto addressincreasinglyrestrictiveenvironmentalemissionsstandardsand sitingregulationshave

motivatedtheRBEPsto invest significantresourcesin environmentalanalyses. These have includedstudies

ofemissiomcharacteristicsof bioenergytechnologies,environmentalimpactsof bioenergytechnologies,and

guidesto environmentalregulationsatthe state level. The Northeastregionhas beenespeciallyactiveinthe

lastfiveyearsat addressingtheseissues;needyhalfof its projectshavehada strongenvironmentalcomponent.

In the wordsof the technicalservicescontractor, "the whole programaddressesenvironmental issues. Air

emissionsregulatiomandconcernsprovidea criticalconstraint forwood waste and MSW combustion,while

concernsover solidwaste makethis combustionmore feasible." These projectsincludea multi-yeareffort

associatedwithwoodstoveemissions;ongoingstudyof issues associatedwith MSW as a bioenergyresource,

includingseparation,combustion,andfacilitysiting; impacts of harvestingtechniqueson standing timber;and

a compilationof regulatoryrequirementsfor the states within the region.

i i
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Duringthe earlyandmid-1980's,thePacificNorthwestmadesignificantinvestmentsin studiesof

cnvircnnmtalimpacts,bothin regardto airemissions resultingfromslashburningandalso variousimpacts

resultingfromharvestingaaivities. Duringthetimeframeof 1987-1991,they invested in a studyof the impact

of intensiveharvestingon siteproductivity,whichrepresents12%of theirinvestmentin regionalprojects.In

addition,their ongoingeffortto developfuel standardsforvariousbiomass fuels mayfacilitatethe planning

of waste separationsystems.

Addressingenvironmentalimpacts or emissions hasnot beena primarythrustof the Southeastand

Westernregionalprogramsduringthis timeperiod. Thishu beenduein pert to therelativelyruralnatureof

the_ andWesternregions,the lessersignificanceof MSW as a bioenergyresourcein these areas, and

less activeenviromnmtalcoalitionsthaninotherpartsof thecountry.Thatis notto say that theseregionshave

beeninsensitivetoen_ concenm. Both these regionshavefundeddevelopmentof technologiesthat

wouldusenegativevaluefeedstcr.ks.IntheSoutheast,the developmentanddisseminationof anaerobiclagoon

digestionsystemscouldpotentiallyalleviatewaterpollutionfromfcedlotsandfoodprocessingplantsin the

region. The Southeasthas also providedcost sharingforprojectsinitiatedby the PacificNorthwestand the

Nmtlr,astregionalprograms,andhas placedan environmentaliston its steeringcommitteeto makesure that

environmentalissues arcwell treatedduringpolicy discussions.

While the study of environmentalimplicationshas not been a primarythrustof the GreatLakes

program,it has investedin studies of emissions from burningdensifiedrefuse-derived.fuel(d-RDF)as well

as agriculturalresidues.

4.2 TYPES OF FEEDSTOCK

Theregionalpmgmns havesoughtprojectsthataddressmultiplefeedstocksourcesand types. Most

resotm_assessmentsandfacih'tydirectmies,for instance,aredesignedto collectinformationon resourcesand

installationsthatspan a varietyof feedstocktypes. Studies thatcharacterizeash andemissions may be

designed to be applicableto a varietyof types and sources of woodresidues,andcompilationsof permitting

regulations may be useful for those consideringseveral differentfeedstocktypes. Accordingly,projects

addressingmultiplebiomassfeedstocksor feedstocksin generalhavereceivedsignificantfunding,rangingfrom

as little as 6% in the GreatLakes region to asmuchas 37% in the Westernregion(Table4.5).

Projectsassociatedwithnon.woodybiomassor MSWrangedfrom62%for the Westand55%forthe

GreatLakesto24%fortheSoutheastand 18%for the Northeast. Thearidnatureof the West andits relative

lackof forestresiduesaccountsfor the high percentagein the Westernregion. Non-woodrelatedresiduesin

the Great Lakes regionwere associatedwith agriculturalresiduesandcorn-to-ethanolprojects. The low

i
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percentageof non-wood relatedprojectsin theNortheastreflectsthe investmentsthe regionhas made into

emission studiesassociatedwith residentialandindustrialwoodbuminS.

Table 4.5 Percent of Expenditureson Woody vs Non-Woody Biomass:
Regional Projects from 1987 to 1991

Residentialfirewood was specifically addressedduringthis time flame by the Southeastand the

Nortlga_ TheNortlgastregionhas_ anongoingseriesof studiesof woodstoveperformance,while

the Southeasthas conductedeconomicimpactstudiesof residentialwood combustionduringthis period.

During the mid-1980's, theNorthwestconducteda series of studiesinto the emissions generatedby wood

stoves, andseveral of its memberstates haveconductededucationalcampaignsdirectedat thereductionof

residentialwood smoke in targetedairsheds.

Forestreskiuehasbeenaddressedby theNortheastandNorthwest. Bothregionshavefundedstudies

of environmental impacts of harvestingactivities,and theNorthwestalso funded the field testing of a

harvestinS systemduringthis timeframe.

Mill residuehas beentargetedfor investmentof regionalprojectdollarsin theSoutheast,which has

allocatedfundsforthedevelopmentof severaldemonstrationprojectsin variousforestproductsfirms. Other

regions havealso addressedmill residuethroughtheirconversionassistanceefforts,buthavenot explicitly

tingledprojectswith regionalprogrmndollarsduringthistime frame. At the Statelevel,several States in the

NorthwestandSoutlw,asthaveemp_ RBEPgrantfundsto targetmillresidues. Agriculturalresidueshave

received a significant amountof fundingfrom the Westernregion. In PON-I, five projects employing

agriculturalresiduesas a feedstockreceived41%of thefundingfrom thatsolicitation. TheGreatLakesregion

hasalso cotghgtedsomeworkof agriculturalfeedstocks,conductingstudiesof agriculturalemissions studies

of emissions fromthe combustionof agriculturalresiduesandbyproducts.



Municipal solid waste is growing in importanceas a feedstock in all regions. The Pacific Northwest

has invested a significant mnount of its regional project dollars in studies to characterize the combustion

characteristics of municipal waste. In the Western region, three of the projects in PON-I employ municipal

waste as a feedstock. Great Lakes funding activity is linked to characterization of dRDF emissions. The

N_t has addressed MSW in several ways: as a primaryfeedstock in some 18%of its projects, and also

in a more generalized way in its studies of ©m/ssions,ash d/sposal, and wood wute.

Table 4.6 Percent of Expenditures by Type of Feedstock:
Regional Projects from 1987 to 1991

19 0 0 5 28 12

0 0 0 6 14 4

0 14 2 14 0 7

3 0 0 3 0 1

0 10 34 0 0 6

0 0 0 16 0 4

0 0 0 3 0 l

13 18 31 l0 20 18

33 0 0 0 0 6

29 38 5 20 0 18

6 20 27 23 37 23

100 100 99 100 99 100



4.3 TECHNOLOGY THEMES

Thissectionprovidesanoverviewofbiomass technologiesassociatedwiththe regionalprograms.Table4.7

summarizesthe technologythen_ thatcharacterizeeachof the regionalprograms, lllustrativcprojectsare

describedbelow.

4.3.1 Biomass Energy Conversions

Energy conversions for process heat and power using biomass feedstocks has been a major

programmatic arcs for some of the RBEPs. Programmaticefforts arc diverse rangingfrom information

development,emissionscharacterizations,developingnew fuels, co-ruingof biomassfuels withcoal, and the

developmattsadrc£manmtof fuelhatgBingandconversiontechnology. Tbe_ effortsareall aimedat making

biomass energyconversionsnmrccompetitive, However,the low-cost of the conventionalenergyoptions

remainsa significantmarketbarrier.

Table 4.7 Summary of RBEP Technology Themes

ResidentialWoodandPelletStoveDevelopment x x x

MSWDisposalandAltcmat/ves ,, x x x

BiomassEnergyC<mversions.... x x x

BiomassDerivedLiquidFuels x x_

g _X

Biomass energy conversion projects in the Great Lakes region have centered on developing

int'orma_ottThn_ projectshaveincludeda bionmssfacilitiesdirectory and numaerousstate supportedprojects

involvinginformationtransferandtechniealassistance.

Informationdevelopmenthas been the focus of theNortheastprogram'sefforts in biomassenergy

conversiats.Keyprojectshaveincludedguidebookfor industrialwoodenergyconversionanda directoryof

biomassusingfacilities.TheNotXbeastWogam has alsowovided technicalassistance to encourageadditional

conversions and undertakenthroughstate activities studieson wood-firedelectricplants andconversions of

public buildingsto woodheat.
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Sincelack of detailedinfomuaionon thebehaviorof bionutssfuels withincombustionsystemshas

slowed thedevelopmentanddiffusionof thesetechnologies,the PacificNorthwestregionha conducteda

multi-yeareffortto characterizethe combustioncharacteristicsof biomass fuels. Examininga varietyof

feedstocksourcessrdapaling parantetms,thisprojecthasproducedinfommion that shouldproveusefulto

designengineersin industrywho arc consideringtheuse of these fuels. This informationhu alreadyproved

useful in distinguishingpromisingapplicationsof refusederivedfuels andin helping to set futureprogram

directionsforthePacificNorthwestprogram.

The Soutl_..atstprogramhassupporteda numberof projectsthat couldserve to increasethe amount

ofbiomass.firedelectricgeneratingcapacityin theregion. One of theseprojectsis to convertthemothballed

TVA WattsBarfacility to wood andanotheris to demonstratethe co-firingof coal withbiomus. Both

pmje_ wouldnotonlyprovidea low-costsourceof powerbut wouldhave favorableenvironmentalbenefits

in theformofn:duced_ emissiom. SERBF,Phas devel_ designguidesfor industrial,commercial,and

agriculturalsystmu, includinga co_ guidebookanda decisionmaker'sinvestmentguideandcomputer

program. SERBEPhas fundedactivities relatedto process heat implementationas well as cogeneration

projects.

Watts Bar retrofit. EnergyPerformanceSystems, Inc.(EPS) hasdevelopedandpatented
innovativewood combustimtedmology(whole.treeburner)thatincreasesthermodynamic
efficiency by using excess heatto drybatch-cuttrees before they areburnedin a staged-
combustionfurnace.Thehigherefficiencyis attainedat capitalcosts approximatedthoseof
a conventionalwood-firedboiler. In addition,the implementationof theproposedproject
wouldhavemore favorableenv_tal emissionsrelative to coal-firedcapacitybecause
wood containslittle sulfur. Thepropw,ed projectwill look at theeconomic andtechnical
feasibi5tyof modifyingtheWattsBarPowerStationto utilizewhole trees,baled waste-wood,
and hybridgrown trees as primaryfuel sources. This project will focus on two major
objectives- theomnmfic andtechnicalfeasibilityof convertingtheWattsBarPlantandthe
availabilityof an acceptable,long-termsupplyof wood energyfeedstocks.

Utilizing Woodwaste Biomass to Upgrade High Sulfur Coal for Power Generation in
Kmtueky - Co-fetingwood endcoalcan reducesulfuremissions from combustionandmay
havesignificantpctmfialto assist utilitiesto meetCleanAirAct requirements.Thisproject
willdetmninethesomeesandquantitiesof woodwaste availablein Kentucky,determinethe
volumeof wood neededby the state'sutilitiesto upgradenon-compliancecoal to meetnew
sirqualityregulations,andwill identifyandquantifytheeconomicfactorsinvolved in using
woodybiomassfuel to upgradenon-complyingplants.

Threebiomass energyconversionprojectshavebeen fundedby theWesternprogram. All of these

projectsinvolvetheuse of gasificationtechnology.
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Intelrated Gasitler/Gas Turbine Biomaas Power Plant -. Thepurposeof this projectis
to dentonstratethereliabilityof a gasificationsystemfor producingpressurized,clean fuel
gas, allowingits integrationinto thecombustionsystemof a gas turbine.Thedevelopment
of this technologywould improvethe efficiency and cost-effectivmus of small biomus
powerplantsandthecost-effectivanzssof 8mteratingelectricity.

Commercialization of a Small-System Blomass Gasifier -- This projectattemptsto
optimizea snail psi/_s nbil/tyto use a widevinery of foodstockn.A modified,two-stag©,
cross.dra/i gasiflcrwith an innovativecleaningelement,will be usedto producea low Btu
fits. Theprojectinvolves testingtheperfomuugcof thegasificrusingdifferentfeedstocks,
andprovidingrecommendationsforperformanceimprovement.

Biomsas F/flag for Cotton Drying (OK Cotton Gin Plant) -- Thepurposeof thisproject
is to demonstratethe ecoagxn/cadvantagesof using bionum (cottongin trash)u a fuel
sc_e. Co/tongintrashwillbe testedusing a commerciallyavailablegasifierat a cottongin
facility. The rateof biomassconsumptionvenus enorsyproductionwill be monitoredand

4.3.2 MSW Disposal and Alternatives

M_ solidwastedisposalendthenUendmproblemswithaltmmdvesis pe_aps themost critical

issue facingthe regional programs. Land_llsarerapidlybeing used andalternativesarefraughtwitha host

of regulatory and pubficperception barriers. All RBEPs have ongoing projectson MSW disposaland

combustion.Theseprojectsaremostly infomudionalin contextas theydealwith non-technicalbarrierssuch

asres_ationsandpublicperceptions. Someof theMSWprojectsinvolvingtechnicalissues aresummarized

below.

The Gfe_ Lakesprogrmnhashada numberof MSWprojectsthathavebeenmostlyfundedat thestate

level. An importantandhighimpactregion-wideprojectinvolves theseparationof MSWwaste streams.

Separation of Municipal Waste to Prevent Environmental Problems of Combustion
Facilities- Thisprojectwas_ to addressthemajorbarriersto increaseduseof MSW
combustion technology. _ barriers are largely related to environmentalquality
resulations. If particularmaterialsare separatedandrecoveredbefore combustionthen
emissions will be redtr,al andtheresultantashless hazardous.Theprojecthas produceda
series of relxx_ concerningwaste streamseparationtechnology,a mass balancemodelof
wastestreams,andreportson separatedm_.rials and thc_ specificimpactson combustion
cmissions endhow they canbereusedami/orrecycled.

MSWdisposalis a majorconcernin theNortheastandhas beena majorareaof involvementforthe

Northeastprogram.Two such projectshaving atechnologydimensioninclude:
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Wood Products in the Waste Stream - Therehave been _in8 _ aboutthe
effects of treated wood in the waste stream. Treatedwood contains81ues,resins, and
preservatives. These contaminantsin thewute streamalongwith stricterenvirmunental
reaulations could threateuthe viability of futurewood waste combustionf_ilities. This
projecthas characterizedthe resource andthe possible contaminants,determinedwaste
scr_ _ identifiedmndmfion variablesandpollutioncontroltechnoloayoptions,
enddesi_ a fieldtest_ _ its potentialbenefitsnationwidewererecognized,
thisprojectreceivedcoflmd/n8_ theotherRBEPs,

Wood Ash Disposal and Recycling - The aim of this project was to facilitate the
dev_ of low-costandenvironmentallyacceptableuses forwoodash. NRBPstudies
indicate that landfillin8 ash from a 25MW combustion facility costs around$400,000
annually. Land.spreadingof the ash costs aboutone. to two-thirdsless. This project
dev_ asource.bookthatsummarizesthedisposaloptions,resulations,andresem_hon
theeffectsof spreadingashonagri©ulturallands.

Extmgli_backtotheearlydaysof theprogram,thePacificNorthwesthas been involvedinplanning

fortheuseof MSW as a fuel. In 1990, thePacificNorthwestprogramdecidedto increaseits involvementin

therecoveryof energyfromMSW. The followingprojectsillustratePacificNorthwestactivities in MSW.

Sitka Waste-to-Enerly Steam Turbine., The city of Sitkahadanoperatin8MSW plant
_8 steamfordistrictheating. A projectwas developedto retrofitthe facilitywiththe
capabilityto pmdu_ power.

MSW-to-Enersy (Tacoma)- The PacificNorthwestbecameinvolvedin theearly 1980's
inthermovationof anexiadnj steamplantto buma threefuelblendof RDF,coal, andwood.
Therepowmn8 ofthe plantincludedaddin8fluidized-bedcombustors,heat-recoverystream
generators,andfuel handlin8equipment. The plant has been successfullystartedandis
expectedto produce45 MWof power.

MSWdisposalhasnotbeena majorprogrammaticactivityareafor the Southeastprogramrelativeto

otheractivityareas.Twoof themoreimportantprojectshasbeenthe testingof fuelsderivedfromMSWand

therecyclin8of woodwaste.

Commercial Scale Testing of Fuels Derived from MSW - Thisprojectwasdesignedto
develop datathat couldbe used to prt:li©ttheenvironmentalandeconomicperformanceof
fuels derivedfTmnMSW andindustrialwastes. These fuelswere co-firedwithhiahsulfur
andwastecoals. Resultsto dateindicatethata combwationof MSWandcoal will notexceed
CleanAirAct emissionslevels.

Recycling Wood Waste for Use as Biomass Fuel - Inthis project,theCity of Anniston
established a wood recyclingcenterthatwould removeall wood wastes (constructionend
demolitiondebris, yard waste, etc.) fromtheMSW stream. Landfillrequirementscouldbe
reducedby 25%if therewas an effectiveway to removewood wastes. Therecycledwood
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wouldbe usedu boilerfeel in m industrialpa_rk.TheCOmlxmentsof thewoodwute
net witable u boilerfuelwouldbenadd_ andsold u eompmt. Thewoodrecyclin8center
wentinto_ attheendof 1992. Theprojecthas anenonnow potentialforproviding
a partialsoluticmto iandfillin8of MSW.

One MSW projectthatcame floratheWesternpmfp'am'sfirstPONsolicitationis brieflydescribed

below.

Plastics-freeRDF for Institutions and Small Municipalities -. Whileseparatioqsystems
remove mint plastic from municipalsolid waste at refuse-derivedfuel (P,DF) pJc_jsing
plants,some invariably_. RDF thatincludesplasticscanproducestoxicwaste when
burned, includin8 hydroddoric acid and dioxin. This project involved testin8 end
demonstratin8 flash pyrolysisto remove fusitive plasticsfiem themunicipalsolid waste
stream Afterclassificationand pinding, feedstockwill be blownthroughan entrainedbed
reactorwitha starved-airpyrolysisunit Flametubeswill radiantlyheatthereactor.Since
plmics pymlyze10timesnne quiddythanpaper,thepreceu will pymlyzetheplasticsand
drythecelhdmicwaste. A pavity separationsystemwill removetheplastics-freemunicipal
solid wute fromthe entraininggas stream,end it will be cooled by sprayingwith a corn
stillase binder. Theflue gas streamcontainingthe toxins will be treatedwitha waterscrub
_ basJmmeflltcrbefore_ it intothe entraininflstream.Thereareno projectresults
to ¢la_.

4.33 Residential Weed and Pellet Stove Development

A majorfocusof someof the_ pmsramshasbeentheuse of woodby theresidentialsector for

spaceheating. As notedearlier,residentialwood enerW use hasdeclinedthroushoutmostof theU.S. during

the 19801. However, the numberof houselmldsburningwood has increased. Resardlessof the specific

amxmts of wood consmned,woodstoveuse hascreatednmnerousairqualityproblems.Woodstove use has

alsoimpactedtheavailabilityof woodfuels anddriven-upcosts in someareas. Inaddition,woodstoveshave

posedpublichealthandsafety concernsthroughincreasedincidenceof carbonmonoxidepoisoningandfires.

Inmost areasof theU.S.,. hostofn_ passedrestricts_e emissionseitherby requiring

postcombustkmcontroldevices,increasingconversionefficiencies,end/ordevelopingalternativecombustion

techniquesandfuels. The re_onal pmsmms havebeenon the forefrontof theseissues andmanysignificant

projectshave beenundertaken.

The Northeast pmBramhas fundedprojectson even/issue associatedwith tbe use of residential

woodstovcs. A sisniflcantmulti-yearprojectfor theNRBPhasbeentheirserieson woodstoves(PhasesI - V).

Woodstov®Investiption (Phases I-V) -. UndcrphaseI of this seriesof studies, a tcsting
methodology was developed and sixty-cisht stoves were tested. Results showed that
emissions were hisherunderactualoperatin8conditionsthanin the lab. Thestove firebox
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wasa _ factorin_, buttheyweld becontrolledwithadd-ondevices. Thetests also indicatedthat
thedunbility of thecatalyticdevices usedon thestoves variedwidely. Themootsilln/ficantoutcomeof tiffs
projectwasa ctmn_ inEPA_onL UnderphasesIIandIII,twenty.fivestovesweretested to determine
the adequacy of new EPA reIulat/om. These results showed that manufacturersmade sian/ficant
improvements in theirstoves andthatemissionswere redueed. PhaseiV of the investigationdevelopeda
methodologythatcouldbe usedto predictmoreaccuratelyfieldoperationfromlabtests. PhaseV, whi_llis
inprogess, is a consun_ oriented technologytransferprogramexplaininghow to usethe_ generation
stoves.

The Pacific Northwest program has conducted nmnmms applied research, feasibility, and

demvmtratm _ relatedto nsidmtialwoedstoveI. The mostnotableof thesearethe studiesundertaken

by OmniEnvironmentalServices.

Environmental impacts of Advanet_iResidential aridimtitutional (Woody) Biomass
Comlmsti_ Syttenm- InthisstudyOmniEn_t_l testedfourwcxatstoves(catalytic,
naturaldr_ refractory,pellet,andconventional)anda pellet-firedstokerboiler. Emissions
varied widely amonlgthe stoves but tendedto be lowest for the pellet andrcffactoW
woodstoves. Overall,thewoodstovestended to emitabout10 to 1000 times marecarbon
monoxide,particulates,andhyckecarbotm(dependin$on thewoodstovetype) thanoil, gas,
or_, Moreover,thestudymncludedthatthesestovesworenotcost-effectiveunless
used for a hiah heatinlldemandandtheuserhada relativelylow-costsupplyof woodfuel.
The results of this studyhavebeencontroversialand havebeenvigorouslyassailedby the
woodstoveindumy.

Omni Environmental Servi¢_ seven part series _timatinlg theVolumeof Residential
Wood Burningin thePacificNorthwestandAlaska;MitigationMeasures for Minimizing
Enviro_ Impacts;Cmt/BauflitAnalysisofthoseMitiption Measures;Estimating
CarbonMonoxideAirQualityImpactsforWoodetoves;IdentificationofFactorsWhich
AffectCombustionEfli¢iagyandEnvironmentalImpactsfromWoodetoves;Woodetove
EmissionSamplingMethodsComparabilityanalysisandIn-SituEvaluationofNow
Technology Woodstoves; Compendiumof Environmentaland Safety Regulations uui
ProgramsAffectingRmidmtialWoodHeatingAppliances)-.Thesestudieswereinitiated to
provide regulators,manufacturm, andconsumers with unbiasedinformationregarding
woodstove use. As with the previous study, these reportshave been criticized by the
woodstove industryforbeing inaccurateanddamagingto the industry.

The Southeastprogramhas undertakennumerousprojectsaimedatwoodfueluse in theresidential

andumenm:ial sectors.Onemeahasbeen the developmentof biomassfuelpellets. Theproductionof pellet

fuelsfromwoodandotherwastesfor residentialheatingmarketsprovidesseveralenergy,environmental,and

economicdevelopmentbenefits. However,highcapitalcosts andseasonalmarketsmakeinvestmentinthese

facilitiesrisky. Summarizedbelow aresomerecentpellet fuelprojects.
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Ahenmtive Uses of Woul Fuel Pellets for Energy Cost Reduction - This project supports
thedevelopment of co-products andadditional markets for pellet fuels. For example, wood
pellets cadd be utilized m _ forfatilizer blending and as a carrierfor micronutrients and
pesticides. The potential market is estimated at over I million tons annually. Evergreen
Chemical Company will constructa pellet mill to densify waste wood materials into pellets.

Production and Distribution of Wood Pellets -- The goal of this project is to produce and
marketwood pellets to a residential mmkct (Leslie, Georgia). There is a underutilizcd wood
residue resource (sawdust) and there is a residential market for wood-burning stoves in this
vicinity. When this project was initiated, there were no wood pellet plants within several
hundred miles of this location, and an inadequate supply of wood pellets in the SERBEP
regiOll.

4.3.4 Biomass Derived Liquid Fuels

Given currenttechnology (conversion efficiencies and process costs), ethanol production exists only

because of subsidies given for its production.The RBEPs have sponsored numerous projectsdesignedto

promote greater use of biomess for ethanol production. In addition to ethanol production, the RBEPs arc

supporting projects to derive diesel fuel from selected agriculturalcrops and MSW.

The Great Lakes region produces the vast majority of the nation's ethanol. The use of ethanol will.

likelygrow in importance. This _ is due in part to the passage of the Clean Air Act requiring greater

use of oxygenated fuels and to _ _on subsidies. Any improvement in conversion efficiency can

serveto reducerequiredsubsidiesand/orlowercosts. The GLRBP has sponsored projects aimed at promoting

greater use of ethanol and one recent project to increase ethanol conversion efficiency. This project is

highlighted below.

Increasing the Efficiency of Ethanol Production Through the Use of a Membrane
Technology -- This project will demonstrate, test, and evaluate the use of a membrane
tech_ in the recoveryofetbmmi fromaquemsssolutions. The membrane technology will
be installed in a pilot scale plantor as an adjunct to a largerdistillation system. If s_sful,
this project would lower the costs of producing ethanol by increasing overall process
efficiency while also reducingthe energy costs of production.

The PacificNorthwest pmsrmn has an act/ve subprogram in biomass derived liquid fuels using MSW

for ethanol production and oil seed crops for the production of diesel fuel substitutes.

Demonstration of biodiesel in on-the-rood vehicles - To collect data based on actual

operating conditions and enhance public awareness and acceptance of diesel fuels from
bkxtiesel,the University of Idahooutfittedtwo pickup tnx_ with blending systems that could
automatically blend biodiesel (rapeseed oil and rapeseed methyl esters). This project will
monitorsuch mginc perf_ chars_tcri_'cs as power output, engine wear, and emissions
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overa multi-yearperiodasthevehiclesareoperatedunder nomal highwayconditions. The
datashouldhelpanswerquestionsabouttheimpactof biodieselfuels on engineperformance.

Safflower Oil Development Program -- The PacificNorthwestprogramhas cofundoda
multi-yearseries of projectswith the Montana Departmentof NaturalResources and
Conservationthataddressseveralaspects of the developmentanduse of saffloweroil and its
derivativesin diesel engines. These projectsinclude efforts to improvethe oil yield of
safflowerplants,developmentanduseof byproducts,the examinationof extractionmethods,
and tests of the performanceof safflowerproductsin diesel engines. Effortsare underway
to qualifyblendsof saffloweroil foruse in locomotivefuel.

TheWesternprogramis currentlyfundingtwoprojectsinvolving liquidfuels.

Conversion of Rice Hulls to Diesel Fuel -- Rice hulls are an example of an abundant
low-valuebiomassresource.Theintentof thisprojectis to performa technicaland economic
evaluationof a processto convertrice hullsto marketablehigh qualitydiesel fueland other
hydrocarbonproducts(naphtha,waxes). By_g successful conversiontechnology,
the commercialimplementationof the processwould be drivenby cost/creditfor the rice
feedstock,the priceof diesel fuel, and environmentalregulations.

Bioconversion of CellulosicMSW to Ethanol Fuel -- Past ethanol projectsdependedon
seasonally-available feedstocks that required extensive pretreaunent. Using a
readily-availablenegative-cost feedstock that requires no pretreatmentwould reduce
productioncosts, increaseacceptanceof the technology,and encourageuse of ethanol asan
alternativeto fossil fuels. Thisprojectdemonstratesthe technicaland economicfeasibility
of convertingcellulosicMSW to ethanol. A ethanol processingplant will be designedand
built.

4.3.5 Anaerobic Digestion Technology Development

A final technologythemeof the RBEPshas beenthepromotionof anaerobicdigestiontechnology.

This technologyhas considerablepotentialto producelow and mediumBtu gas from a varietyof biomass

feedstocks includinganimalwastes and sewagesludge. RBEPefforts have beendirectedatdemonstrating

digestorsandin makingefficiencyimprovementsin the technology. Not all programshavefundedprojectsin

this area.

The PacificNorthwestregionhas recentlyinitiatedseveralprojectsto developanaerobicdigestion

technology.

Tillamook Methane Energy and Agricultural Development -- The PacificNorthwest
regionhasrecentlyundertakenaprojectin the TillamookValley in Oregonthat representsan
effort to drawtogether local,state andfederalentities to exploreregionalsolutions to the
generation of animalwastes in agriculturalcommunities. This system would achieve
economiesof scaleby processingat a centralfacilityanimalwastes collectedfromnumerous
farmswithinan agriculturaldistrict.Initiatedwitha $5,000 prefeasibilitystudyand $67,000
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investmentinprclimitmwsystemdesignfromthe PacificNorthwestprogram,theprojecthas
garnereda $750,000 grantfromtheEPAto enableit to beginconstruction.

The_ progrmnhashada substantialprogrammaticeffort inanaerobicdigestion. Thiseffort

is consistentwiththepotentialof theresourceintheregion. Tworecentprojectsarebrieflydescribedbelow.

Psychrophilic Anaerobic Digestion of Liveltock Manures -- The objectiveof this projectis to
evaluatebiogMIxoduaionusingdiffe_nt l_v_tcA:kwastesovertherangeof temperaturesexperienced
byanaerobiclagoonsintheSoutheastRegion.Variousloadingrateandtemperatureconditionswill
beevaluatedfordairyandflushedswinewastes,Theresultingdataonbiogasyieldasafunctionof
digestertemperaturecanthenbeusedtoproperlysizeearthendigestorsforlivestockenterprises.

AnaerobicDigestionofSwineWastesDemonstrationProject--Anaerobiclagoonsprovide
low-cost,efficientmemm ofanimalwastetreatmentandenergy(methane)recovery.Thewide-scale
adoptionofthistechnologywouldreduceemissionsofmethane(amajorclimatechangegas)tothe
atmosphere.Thefeasibilityofacoveredanaerobiclagoondigesterwithmethanerecoveryatatypical
swinefacilityinArkansaswillbedemonstratedwiththisproject.

One anaerobicdigestionprojectwas fundedby theWestm_aprogramfromtheirfurstproject

solicitation.

Bioconversionof Feedlot and Dairy Industry Wastes -- Agriculturalresiduesandanimalmanure
havemorepotentialto damagethe environmentandwaterqualitythanurbanand industrialwastes.
Findingeconomicalways to use this waste forenergyproductionwouldreducewatercontamination,
displace fossil fuel use, and produce high-nutrientorganic fertilizer for crops. This project
demonstratesa two-phasedigester for mixeddairywastes.

4.4 MARKET TARGETS

Thefiveregionalprogamshave devotedsignificantresomr,es to thedisseminationof informationon

bioenergyoptionsandtheprovisionof technicalassistanceto potentialadoptersof bioenergy.Manyof these

activitieshaveaddressedgeneralaudiences. However,somemarkettargetingis takingplace in all regions.

Innovation diffusion theory suggests that broad market targeting is effective at informing

decisionmakcrsaboutthe availabilityandgeneralfeaturesof newtechnologies,but narrowmarkettargeting

is requiredto promoteandsustainadoption(Figure4.3). Fivestages in the technologyadoptionprocessare

generallyrecognizecL4 Decisionmakersmust (1) first becomeawareof thetechnology;(2) becomepersuaded

of itsnetpositivebenefits;(3)decideto adopt;(4) actuallyimplementthe technology,whichmay involve site-

specific customization; and(5) retain the innovationin thepresenc_of pressuresthatmightpersuadethe

' EverettM. Rogers.Diffusionoflnnovations,3rd edition. FreePress,NewYork,1983
i

62



decisionmakerto discontinueuse. The regionalprogramshave addressedtheneeds of decisionmakersat each

of thesevariousstages,al_ perhapsgreateremphasisontheearlierstages. RBEPactivitieshave included

generating awareness(e.g., throughtechnicalreports,newsletters,pressreleases, andradioandtelevision

presentations),persuadingdecisionmakersof the feasibilityand advantagesof bioenergytechnologies(e.g.,

by providing assistance with site-feasibility analysis, conducting site visits, disseminatingresults of

demonstrationprojects,andprovidingreferralsto consultants),andprovidingassistancewith the adoption

decisionand implementation(e.g., cost-shareddemonstrations).

Increasingly TargetedDeliveryof Informationand TechnicalAssistance

OMMENDED EXTENSION

KNOWLEDGE PERSUASION DECISION IMPLEMENTATION CONFIRMATION

Stage of Technology Ado_ion

Figure 4.3 Size of Target Market and Stage in
the Technology Adoption Decision

Nationwide,increasedbenefitscouldbederivedfromreducingsome of the informationdissemination ,

activities that deal with broad market groups and focusing more on specific technicalinformationand

implementationassistance fornarrowlytargetedmarketsegments. Thefollowingprojectsillustratesomeof

the more targetedmarketactivities that arc takingplace and that can lead directlyto the deploymentof

bioenergyoptions.

• IntheStateof NewJersey,the state bioenergyrepresentativeprovideddirectassistanceto prime
conversioncandidates,includingdetailedfeasibilityanalysis,systemrecommendations,financial
analysis, andinformationon regulations,permits,and potentialfuel supplies.

i
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• Inthe StateofOhio, a GeographicInformationSystemwasused to integrateresidueavailability
data with informationon 8,000 boiler operatorsto identifysome 2,000 likely candidatesfor
conversion. Ropresmtativesfrom some 70 of these organizationsattendeda wood energy
conversionworkshopand wereprovidedinformationandconversionassistance.

• In Minnesota, grainelevatorswere surveyedto identifya setof promisingcandidates. A site,
specific plan was developed for the most promisingcase. This installationwould have had
approximatelya 5-yearpayback. Furtherprogresstowardinstallationwas recommended.

• A facilitydirectoryin Oregonidentifiedthosewoodproductsfirmswith wood-firedboilerswho
couldbenefitfromthe installationof cogenm_on systems. An effortwas madeto follow up with
these firmsandpersuadethemto installelectricgenerationequipment.

The groundworkfor this redirectioncouldbe laidby integratingon a regionaland nationwidebasis

the various RBEP resource as,_ssments with directoriesof residueproducers,consumers, and potential

candidatesforconversionto bioenergy. The level of detailrequiredto identifyandserve potential candidates

varies dramaticallyacrosstechnologiesandindustrialsectors. In some cases, this specificationcan be quite

simple. In thedevelopmentofbiodieseLforinstance,an industrialpartnerwas identifiedwho wouldbe willing

to pay a premium for cle_-buming diesel fuel and who could providean entrymarketduringthe process

development phase. Targeting the deliveryof services to likely adopters of wood-fired boilers, however,

requiresmoreanalysis.In the Southeast,for instance,it was found that those industrialfares thatwere likely

to convertto woodenergywere thosewith existingboilershaving the followingcharacteristics: a boilerage

of atleast20 years, an annualoperatingrateof atleast 6000 hr/yr,a capacitybetween 1 and 280 MMbtu/hr,

a turndown ratioof 3:1 or less, a response timeof at least 20 minutes,and a processheat temperaturenot

greaterthan 800 °F. Firmswithboiler systems notpossessing these characteristicswerethought to be less

likely to benefit from woodenergyuse andthereforemuch less likelyto convert.

4.5 TYPES OF CONTRACTORS

Consultingfirmsanduniversityresearchershavebeen involved in thegreatmajorityof contractsfor

regionalprojects(Table 4.8). Over the time frameof 1987-1991, consultingfmmshavereceivedaboutthree

quartersof project funding in the Northeastregion, two-thirdsin the Great Lakes, about half from the

Southeast, anda thirdin the Westernregion. Universityresearchersreceived seven of every eight dollars

investedin regionalprojectsduringthisperiodfromthePacificNorthwest,abouttwo-fifths of the fundingfrom

the Western region,and nearlya thirdof theprojectfundingfrom the Southeastand GreatLakes re_ons.

Othertypesof entitiesrepresentedin contractingduringthisperiodinclude: (1) non-profitorganizations,w_ch

have been importantin the Northeastregion;(2) industrialfirms,whichhave played an importantrole in the
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_; and(3) stateagcncics,whichhaveplayedan importantrolein theWcstcrnregionin theconductof

resourceassessments.

Table 4.8 Percent of Expenditures by Type of Contractor:
Regional Projects from 1987 to 1991

0 0 5 2 0 1

61 79 $ 44 32 43

0 0 0 0 30 9

22 0 88 29 38 34

0 0 0 4 0 1

0 0 2 20 0 6

0 0 0 1 0 1

0 0 i_. 0 0 0

0 21 0 0 0 3

!
Consultingfirmswcrcmployed inthe Southeastfor 13projects,abouthalfof whichwereassociated

withcconmnicimpactassessmentsor the developmentof assessmenttools. Consultingfirmsalso developed

marketmmlysm,casestudies,anda sit_-specificfeasibilitystudyin the Southeast.IntheNortheut, consulting

firms were involved in thedevelopmentof almost all of theregion's informationalproducts,includingtheir

woodstovesaxiics,chm'actaiz_'onstudicsof wood ashandwoodwaste, and studiesof comparativeriskand

facilitysiting. In addition,theNortheastcontractcdwitha consultingfLrmto providetechnicalassistanceto

potcntialconverterstoo wood energy. Similarly,the GreatLakesregionhasemploycdconsultingfirmsto
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develop most of its informationalproducts,includingthecompilationof dataon emissions from densified

refuse derived fuel, the developmentof case studieson emissions, ash disposal, andwaste-to-energy, an

assessmentof oppommitiesforcogenerationin theregion,andmaterialsto helppromotepelletmanufacture

intheregion.TheWesternregionhasemployedconsultingrumsfor "technologybrokering"activities. One

of these was a site-specific feasibilityanddesignproject,while anotherinvolveddevelopmentalwork on a

gasifier-turbinesystem.

Universityresearchershaveplayedan importantroleas contractorsin fourof the five regions. In the

PacificNorthwest,_ mostof theprojectfundingduringthisperiodwasallocatedto universityresearchers,

abouthalf the fundingwas directedtowardsfuel characterizationstudiesof biomass fuels andMSW. The

Northwestalsoemployeduniversityresearchersin field testingan innovativeharvestingsystem and in studies

of theimpactof harvestingactivitieson forestproductivity.The Southeasthas employeduniversityresearchers

in technology developmentefforts and in the developmentof materials for informationdissemination.

Representedamongthese projectsarethedevelopmentof a smallgasifier,a sawdustdryer,co-ruingstudies,

tests of hybridlagoonperformance,design manuals, andeducationalcurricula.The Westernregion has

employeduniversityresearchersin technologydevelopmentefforts. Whileuniversityresearchershavebeen

associated withsome two-fifthsof its overallprojectexpenditures,they received68%of the fundingfrom

PON-I,the firstprojectsolicitation. TheGreatLakesregionhas employedchemicalengineeringfaculty for

its developmentalworkin supportof ethanolseparationtechnology.

Industryparticipantshave beensignificantin regionally-basedprojectsin the Southeast involving

appmximatcJyone-fifthof theprojectdollars.Theseprojectsincludethe installationof a wood gasifier forkiln

drying and a turbinefor electricalgenerationat wood productsfu'ms,support for firms entering pellet

manufacturin_and distribution,a waste to energysystem, and a cogenerationsystem at a dairy. Industry

involvementin contractingwiththeotherfourregionalprogramshas beenminimal.

Stateprojectsrelyon a differentportfolioof contractortypes (Table4.9). University contractorsare

notnearlyas importantas contractorsforstate projectsin thePacificNorthwest,while industrialcontractors

representnearlya quarterof total expendituresin thatregion. In theSoutheast,consultantsare not nearly as

importantas implementersof state projects,whilestate agenciesare contractorsfor approximatelyone-third

of the stateprojectexpenditures.



Table 4.9 Percentof Expenditures by Type of Contractor:
State Projects from 1987 to 1991

S 2 2 0

S 27 44 5

0 8 0 34

88 13 29 28

0 26 4 6

2 24 20 IS

0 0 1 0

0 0 0 3

0 0 0 9

100 100 104) 100

4.6 LESSONS LEARNED

• Each region concentrates on a different set of biomass technologies.

The most common technology themes of the program nationwide are biomass energy conversion,
municipalsolid waste disposal andaltmmtives, residentialwood and pellet stove development, biomass derived
liquid fuels, and anaerobic digestion technology development (Table A.2). The diversity across regions is
great. Only the f_t two tec,_mologythemes arecommon to all five regions, and each region concentrates on
a different set of technologies.

• RBEP has conducted a wide variety of project activities in the pursuit of its objectives.

Nationwide, RBEP has focused approximately 38% of regional project resources on technology

dcv_t and _tration projects; 14%on technology assessments; 14% on information development

and dissemination; and the residual on environmental, economic, market, infxastructure, and resource

assessments. The West, Southeast, andGreat Lakes programs dedicate more than one-third of their regional

project dollars to technology development and demonstration, while the Pacific Northwest focuses on

technology asses_ts (pdnmrilyentailing fucl characterization and standards development). The Northeast

spends a large proportion of its resources on environmental analyses.
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• Across its history, RBEP has emphasized technology development over technology
demonstration.

Within the technologydevelopmentand demonstrationcategory,over 85%of'theregionalproject

resourceshavebeenspenton engineeringdesigns,modeling,and laboratoryand field testing. Less than 15%

of thesefundshavesupporteddammtrationsof market-ready_logies; theseprojectshave beenconducted

inthe Southeastand GreatLakes. Incontrast,the stateprojectsfundedby RBEPhavehada strongerfocus

ondemonstratingtechnologiesthat couldbe commercializedimmediately.

• ConsultinRfirms and university researchers have been involved as contractors in the great
majority of the regional projects conducted with the five RBEPs.

Overthefive-ycm"period,from1987 to 1991, consultingf'u'mshave receivedaboutthrce.qum'tcrsof

projectfundingintheNortlzmtregion,two-thirdsin the GreatLakes,abouthalffrom theSoutheast,and one-

thirdin theWesternregion. Universityresearchersreceivedsevenof everyeightdollarsinvestedinregional

projectsduringthisperiodfromthePacificNorthwest,abouttwo.fifthsof the fundingfrom theWesternregion,

andnearlyone.thirdof the projectfundingfromthe Southeast and GreatLakesregions. Fundingof projects

with end users implementingteclu,,,logy (state governmentinstallations,local government,and industry)

represents24%ofprojectdollarsin theSoutheast,but significantlyless inotherregions. State basedprojects

do better; 58%of PNAB fundedstateprojectsand55%of SERBEPstate projectsareassociatedwith end

users.

The breadtht,ftheprojectsin termsof projectpurposes,informationdisseminationneeds,stagesof

devekgmgnt,etc.,meansthat5ttleis leftover for interactionswithindustry. Only a smallfractionof RBEP's

regionalprojectexpenditureshave involvedindustryas contractors(6%);mostof this investmenthastaken

placein the_, whichhasdirected20%of its projectfundsto industryparticipants.Contractingwith

indmttyis a morecommonfeatureof RBEP-suPlxgtzdStateprojects. In the SoutheastandPacificNorthwest,

the fundingof Stateprojectswith industryparticipantsrepresents15%and24%,respectively.

• RBEP has a strong track record in addressing the environmental implications of biomass
energy.

TheRBEPwasan earlyleaderin exploringtheenvironmentalimplicationsof bioenergy. These issues

areespeciallyimportantfortheNortheastregion,whereenvironmentaltradeoffsdeterminet_,-,constraintsand

opportunitiesfacedby the program. L



• Market targetingistakingplacein all re |ions,but couldbeimproved.

Mostinformationdisseminationeffortsar_targetedatbroadaudiences.

• Resourceassessmentshavebeenconductedby all five regionalprograms,but divergent
approacheshavebeenemployed.

Ov_ thepastdecade,resourcesss_mmtsandfacilitiesdirectorieshavebeendevelopedbyallfiveof the

regionalprosrams,andprovidebasicdataforalmostevw/state inthenation. Theseassessmentsvan/in terms

of themeansby whichtheywerederived,theirlevel of resolution,andthedegreeto whichthey identifypoint

sourcesof availableresidue. A consistentformatfor the developmentof these resourceassessmentsacross

regionshas notbeendeveloped.
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& RESOURCE LEVERAGING

Resourceleveragingoff'orsmanagersof$ovemmentpmgranlstheopportunitytoincreasethe

efficiencyandeffectivenessoftheiractivities.Thischapterbeginsbybrieflydiscussingtheimportanceof

leveraginganditsmeasurement(SecUon5.I).

TheRBEP seekstoleveragebothextmudandinternalresources,Externalresourceleveragingrefers

to the applicationof non.RBEPfundingandin-kindresourcesto projectsthataresUplXl_,_by RBEP. Cost

sharingof thisnatureis importantformanyreasons. One,it indiratesa commitmenton thepartof multiple

partiesto thesuccessof theproject. Two, it enlargestheresourcesavailableto completethe project. Finally,

itenhancestheaedibilityof thepoj_'s rmJlts. Extatul leva_tging(i.e., cost sharing)is discussedin Section

5.2.

Intmudresourceleverasingrefersto inter-regionalcollaborationwherebyprojectsandactivitiesare

jointly supportedby two of more of the RBEPregions. Like externalleveraging,internal leveragingis

important to the success of RBEP. It reducesthewaste associatedwith duplicativeefforts, expands the

resources availableto individualactivities,andpromotesconsistes_ across regionstherebyenablingthe

aggregation of informationacross state and regional boundaries. Internalleveraging(or inter-regional

collaboration)is discussedin Section5.3.

$.1 LEVERAGING AND ITS MEASUREMENT

In its broadestsense, "resourceleveraging"representsan effortto triggerdesiredchanges through

small but criticallyplaced investmentsof publicresourcesthatserveas a catalystfor investmentby o_ers.

Byreducingriskor loweringtedmi_, regulatory,or marketbarrier_for privateenterprise,resource,leveraging

can triggercriticalcommitmentby otherpartiesandhelpbringaboutdesiredchanges. Resourceleveraging

is frequentlytheresultof"entreprenmmal"behaviorthatcrossesinstitutionalbarriersto achieveresults.

The measurementandevaluationof resourceieveragingis complicated(see Table5.1). Since the

generalconcept of ieverasing hasbeen borrowedfromthe fieldof FinancialAccounting,most analyses of

leveragingin theevaluationof sovemma_t programshavemeasuredleveragingratios,or theratioof outside

resourcesacquiredto programdollarsinvested. Thismeasurefunctionswell intheprivatesectorin analyses

of commitmentandassumptionof risk, butfalls shortwhendiscussing the abilityof governmentfunds to

triggerprivate-sectorinvestment.It can directattentionawayfromthe entrepreneurialandcatalyticbehavior

being promoted. In addition,thecurrentemphasison leveragingandmultipartyparticipation,if extended

acrosstheboard,can_ agenciesto engagein interagencyactivitydrivenby thecriterion of multiparty
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participation rather than the achievement of prosrammati¢ soals, These factors su88est that in addition to

calculating resomr,e leverssing ratios, it is useful to examine the underlying entrepreneurial and leadership

behavior being promoted.

Table S,I The Evaluation of Resource Leveraain8

• Catalyticinvolvementrmvestmentofgovemnumt
• Cr/ti_dcon__t andparticipationof partners
• Privatesectorequityinvutment
• En_sl behaviorby proarsmmmuqlers
• Interdisciplinaryandinterallencyactivitythatcrosses institutionalbsrrien to achieve

results.
• resources

• Enablestrtckin8of cetcon_ of 8over investment
• Identifiesequityoon_butions
• Helps identi/_commitmentto public:privatepartnership
• in investmentsin which interventionnude a realdifeTe_.,e.

• Muchimportantactivityis notcapturedby leveraf0nl;ratim
• Severalkindsof leveraain8 relationshipsexist, some of which aremorevaluablethan

others
• We em ovemnphasize leveragin8 to thepoint thatpmaramnumaaerswasteresourcesin

bean-eomtin8
• Cirummaa_ exist in whichhiahlevazsin8 reflectsneitherhiah commitmentnor a hiah

conuna_iMizslicnpotential,as do situaticm in which low fmancialleveraBingmasks
sianifiumtleveraain8of other

• Lcvm_ datamustreflectIons-runequityinvesunent
• Accountins of in.kind investmentis inadequate
• The trsditienal"bell-shapedcurve"doesn'tfit real worldprojectportfolios;avcraKevalues

• Lookbehindthe quantitativemeasuresof leverasin8to the underlyingcontextandactivity;
findoutwha_ an investmentnude adifference

• Recoanizethenon-normalityof leveragingbehavior,supportanalysesof central
tenda_ies with_ otherthan avera8• values

• Findmereendbetterways of undemanding,validating,andreportingin.kind investment
• Whenexamininginteragencyleverasin8,developproceduresto minimizedoublecounting
• Ask questionssuch u "Inwhatway werethese dollarscritical?"and"Howcan we have

more:' ordothesamethin or more
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Inorderto describetheabilityof eachrealmtolevmge its rmourum,informationon cost sharingwas

solicitedfor all FY 1991 projects. Fundingdatawerecollectedsuccessfullyfor all of theFY 1991 projects

fundedby the SoutheastandPacificNorthwestprogram, butwe wereable to collectinformationonly on a

subsetof theprojectsfundedby thermnainingregionalprogranm.IntheGreatLakesandNor,_t regions,

thetechnkalass_ grantsgivenbythe_ programsto the states8anally arenot appliedto specific

lX_. Sincetiradeinvestedin_ pmje_ emmetbe tracedbackdirectlyto theRBEPgrants, project

levelleveragingratiosforstateprojectscmuwtbe calculated.Inorderto developa morecompletepictureof

/_ parma, anel]eftwasmadeto collectfundingdataon all projectscmuiuctedby theSoutheastandthe

Par'ilkNorthwestduringthetimeperiodof 1987-1991. Forthesetworegions,dataie availableon both state

andregimmlprojectsinwhichRBEPfaradswereinvmtecL_ of ftmdingpatternsin theseregionsis thus

morecompletethan in otherregiom.

A leveragingratiowascalculatedfor eachproject,by dividingtheumtributiomof outsidepartiesby

theRBEPcosts. Totaloutside_tributimm includedthe financialcontributionjof co-_ andthevalue

of in-kindcontributiormof participants. As an example,informationwas availableon 37 Southeastregional

projects.Totaloutside contributionsfor thisset of projectswereestimatedto be $4,430,000; RBEPfunding

was $1,512,000, thus,the leveragingratiowas 2.9.

The leveras4ngdescribedin thisreportmust be consideredto be prel_ values. Whileall five

regionalprogram payattmtiontoresma_ leveraain8,theregimmhavedevelopeddifferentapproachestoward

recmdingleveraging,anddiffermtlevels of detailin whattheytrack. Oneregion, for instance,includesoil

overchargefimds appliedto stateprojects,whiletheotherregionshavenotdoneso. Th_regions also differ

intams ofwlztlzr theykeeptrackof in-kindcommitmentsandothernon.fmancialcontributionsto program

activity.Forthe_ ofthisrelx_ _ vMuesw1_ _ as repomMforthose projectsin which

RBEPfundswere invested. Thiseliminatedsomecases inwhichthe reportedleveragingwas never matched

with a fmm_iai commitmentfromRBEP. In.kindinvestmentswereacceptedon a dollar-for-dollarbasis as

reported.Otherthan in,kindcontributions,therewas verylittledataon non-fmancialcontributions.

$.2 COST SHARING

The RBEP is morehighly leveraaedthanmost governmentalprogranm. Based on the Program's

regionalprojects,theSoutheastregion hasa leveragingratioof 2.9, the GreatLakesre84on0.8, theWestern

region 1.5, the Northeastregion 1.1, andthePacificNorthwestregion 0.6. Thenationalprogramcan be

characterizedby theweightedmeaaofthese individualratios-- 1.9 -- indicatingthat, on average,everyRBEP

dollarspenton a regionalprojectwas matchedby $1.90 fromexternalsources.
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Costsharingis cvcngreatermncngRBEP'sstateprojects,basedon an analysisof two regions(Table

5.2). StateprojectsinthePacificNorthwesthadan averagelevcragingratioof 4.5 duringthe five-yearperiod

from 1997 to 1991, in contrastto regionalprojectswhich averaged0.6. Similarly, stateprojects in the

Southeastregionhad an averagelevcragingratioof 5.4, while theregionalprojectsfundedby the Southeast

programaverageda lcvcragingratioof 2.9.

Figure S.1 Leveraging Ratios for RBEP's Regional Projects

S.2.1 Cost Sharingand Project Type

A review of cost sharingpatternsby projecttype and developmentstage reveals that resource

lcvcragingassociatedwith RBEPprojectshas beenmost pronouncedin technologydemonstrationactivities.

IntheSoutheast,technologydemmsuatimsspmsorcddirectlyby theregionalprogramhavebroughtin almost

eight dollars for everyRBEP dollarinvested. The portfolioof state-baseddemonstrationprojects in the

Southeast has shownan overall levcragingratio of 9:1, while the state-basedbioc_ncrgydemonstrations

coaduc_ in thePacificNorthwesthave showna leveragingratio of almost 7:1. Other types of projectshave

brought in smallerproportions of funding fTomother sources. Appendix D includes a breakdown and

discussion of leveragingratiosforother types of projects.
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5.2.2 Cost Sharing and FeedstockType

Ex__ ofleveragingbyfeedstockrevealssome of the sectorswhich areespeciallymotivatedto

exploreenergyrecoveryfrombiomass. In particular,municipalsolid wasteprojectsand projectsassociated

withmill residuehaveattractedsubstantialamountsof cost sharing.

Localgovemrnentagenciesattemptingto addressmunicipalsolid waste issues havebeenbringingin

significantamountsof resourceleveragingassociatedwithtwoprojectsin the Southeast. Both projectsresulted

fromtheregion'sannualsolicitationforb_ projects.Inthe PacificNorthwest,severalstate-basedMSW

projectswere conductedwith RBEPfundsthat alsobroughtin large amounts of leveraging.

State-basedprojectsassociatedwith mill residuehave been designedto help primaryandsecondary

forestproductfinns installdirectcombustkmsystemsfor energyrecoveryor cogeneration.Projectsof this type

in the PacificNorthwestand the Southeasthave brought in $7.40 and$6.10, respectively,for every$1.00 of

RBEPfunding.Regionalprojectsin the Southeastinvolving mill residuewere heavilycost sharedby lumber

companies. Theseprojectshave includedthe testing of a sawdustdryer,supportfor the productionof wood

pellets, the installationof a turbineand generatorset at one lumbercompany,and a gasification system at

another.

5.2.3 Cost Sharing and Type of Contractor

Leveragingdiffersdramaticallyby typeof contractor.Industryparticipantsin state-basedprojectsin

the Pacific Northwest,and bothregionaland statecontracts in the Southeast,havecontributedoverseven

dollars of their own funds for everyRBEPdollar committed. This representsa significant acceptanceof

fmancialriskon thepartof these participants.

Whilelocalgovenunmtstelm:smta smallfractionofthe totalnumberof RBEPcontractors,theirlevel

of costsharinghas_ bern substantial.TheSoutheastProgram'sassociationswith localmunicipalities

haveproducedprojectswith leverageratiosinexcess of 20:1.

FewfederalagencieshaveconductedRBEPprojects. In the PacificNorthwest,however,therehave

beensomehighly leveragedState-basedprojectsin which theU.S. ForestServicehas contributedsignificant

resourcesandin whichUSFS researchershaveservedas primaryinvestigators.

Regionalprojectsconductedby consultingfirms,stateagencies,anduniversityfaculty are notgenerally

associatedwith substantialamountsofleveraging. A wide varietyof consultingfirmshaveconductedprojects

with theRBEPs. Manyof thesehave beenconsultingengineeringfirmsattemptingto design bioenergysystems

or to conductfeasibilitystudies. Consultingengineeringfirmsconductingprojectswith the Westernregional

programhaveon averagecontributed2:1 cost sharingand have assembledat least 1:1 cost sharingon all the
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projectstheyhaveconductedwithWRBP. In the Southeast,consultingfwmshavebeenemployedto conduct

economicassessmentacti,':"-_s,developeconomicimpactassessmenttools, andconductconsumersurveys.

Firmsperformingthese sortsof settees forthe Southeastwerenotrequiredto producecost sharing,although

manyprojectsofferedcost sharing.

5.3 STRATEGIES FOR ACHIEVING COST SHARING

The amountof cost sharingis one of the most importantprojectselectioncriteriaemployedby each

of thefive regionalprograms. It is particularlyimportantin selectingregionalprojects. In its 1992 PON,for

instance, the Westernprogram allocated20 out of 100 points in its weightingscheme to the degreeof cost

sharing.Thisrepresentedanincreaseovertheweightgivento cost sharingduringits 1988 PON (8 outof 100

points). Similarly,the proposal evaluationcriteriaoutlinedin a recentRFPissuedby the GreatLakes region

allocated 15 outof 1O0points to the level of proposedcost-sharingwiththe privatesector.

The emphasisplaced on level of cost sharingin the selectionof state projectsvaries dramatically

betweenregionsand acrosstime periods. In most cases, eachstate within a regionreceivesapproximatelythe

same level of funding, subject to the availabilityof matchingfunds. Theregionalprogramstend to targeta

particularlevelof state cost-sharing,and the states generallyhave obliged. In the PacificNorthwest,the cost

sharingre_ts on demonstrationprojectswas setat 3:1for FY 1992 andraisedto 4:1 forFY 1993. The

Southeast program strives for a dollar-for-dollarmatch. The Northeastnegotiates each state grant and

associatedcostsharing individually,recognizingthatsomestates have an abundanceof potentialco-funding,

while others operateon a shoestring.

In severalof the regions, a steeringcouncil or someotheradvisorygroup is involvedin the selection

of stateprojects. In these instances (e.g., in the Great Lakes andNorthwestregions),level of co-fundingand

participationof private industry,localgovernment,citizens groups, and otherorganizations,as appropriate,

areevaluatedfavorably.

The Southeast has a two-tieredapproach to cost sharing. It requirescost sharingon the technology

developmentand demonstrationprojects when the primarybeneficiaryis a specific company. While the

minimumcostshare thresholdis set at 1:1,successful proposals havetypicallyhad higherleveragingvalues.

State-basedprojects that receiveSoutheastfunds are also requiredto have at leasta 1:1 match. While cost

sharing was notrequiredfor projectswith moregenetic benefits, such as resourceassessments, region-wide

marketassessments, or economic impacts studies, it was frequentlyofferedby thoseproposing projects.

The Northeasthas a unique approachto resourceleveraging. Theregiondoesnot in generalpursue

costsharingforthe analysesitconducts. Instead,ithas conductedextensive campaignsto drawin cost sharing
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funds on its major initiatives with a great deal of success. In its multi-year series of studies on wood stoves,

the region has invested $338K, which has been accompanied by some $1,500K in cost sharing. In 1991, the

region was able to draw in $10 for every dollar it invested in the development of methods for assessment of

boiler emissions and ash. Even if this was the only project (as reported) which was accompanied by cost

sharing in 1991, this project would produce an overall leveraging ratio forall projects conducted in 1991 to

1.2.

Although the circumstances in which a bioenergy programcan catalyze interagency activity may be

rare,the likelihoodthatan agency will identify issues on which it can take an interagenc3, leadership

role can be enhanca:d through systematic gap analysis. This involves the identification of issues which fall

within a program'smission andcatpabilitiesand in which other agencies are interested, but which are not being

addressedadequately by other agencies. The Northeast program has made gap analysis a central component

of its planning profess. This has helped the region identify at least two progrsmmatic areas around which it

has developed a significant amount of consensus and interagency activity -- ongoing studies on residential

biomass combustion and efforts to develop urban waste wood as a biomass rescmrce. Use of gap analysis to

define the scope of programmatic activity might also be adopted to good effect by other regions.

Internal leveraging, or coOl:erationbetween the regional programs, has been an important factor in

several of the RBEP's most s_sful endeavors. This leveraging has come both in the form of financial and

nonfmancial support. Some examples are illustratedbelow:

• Wood stove studies, conducted as parallel streams of research in the Northeast and the
Pacific Northwest

• Cofunding ofbiofuels conferences

• The parallelstreamsof researchm wood stoves conducted by the Northeast and the Pacific
Northwest regional programs in the mid-1980's developed

• _on between regions on anaerobic digestion and landfill gas extraction technology

• Supportby the Pacific NcNrthwestfor theexpansionofpellet manufacturing in the Southeast

• Production trials on rapeseed conducted by the Southeast in support of the Pacific
Northwest

• Extension of a site specific econornic impacts model from the Southeast to the Western
region



5.4 FACTORS INFLUENCING MULTI-PARTY PARTICIPATION

In the past, RBEP leveragingwithother local, state, and federal governmental agencies has been more

or less successful depending upon the urgency of wly particular biomass issue at any point in time. For

instance, before 1984 in the Pacific Northwest, almost all of the Pacific Northwest projects were associated

with intcragency agreementsinvolving the assessment of forestry resources on public lands. During this time

frame,these other agencies (e.g., EPA, theU.S. Forest Service, and the Bureau of Land Managemen0 provided

the majorityof fiaxling forPNWA-cofunded resource assessments and emissions tests. During the latter part

of the 1980's (when the level of harvestingfrom national forests in the region decreased dramatically resulting

in a reducaxtsupply of sawmill residue and increased competition over feedstocks), government agencies lost

interest in the use of logging and mill residues as sources of biomass energy. As a result, co-funding for

forestryresourceassessments andemissions tests virtually disappeared. More recently, the Northeast program

is generating cofunding for municipal solid waste and wood waste projects, because of the urgency of these

issues in its densely populated states.

Similarly, co-funding fxom private-sector sources is most successful when RBEP projects are pan

either of the industrialpartner's currentbusiness operations or new business development activities. Because

of this, RBEP's demonstration projects have been especially successful at acquiring private-sector

contributions. These projectstendto address an immediate need of an industrial or governmental partner, and

therefore are able to attract considerable co-funding.

Multi-partyparticipationis significantlyenhaw,ed by entrepreneuriallyoriented project managers who

aggressively pursuecost sharing. Well leveraged projects typically have a project champion who aggressively

pursuedcost sharing. The Watts Bar whole tree combustion project (in the Southeast) illustrates the positive

role of an entrepreneurial manager. The project was spearheaded by a manager at an engineering company

(EnergyPerformance Systems), who solicited TVA, DOE, ORNL, and EPRI support to add to funding from

RBEP and his own company. Altogether, RBEP contributed $40,000 to this project in 1990, and the four

external sources contributed $420,000.

Working out multi-party agreements can be difficult and time consuming. This has resulted in a

'_mds-on" approachin one region end a '%ands-oft"approachin anotlm'. Headquartered in Washington, D.C.,

and housed in the Hall of States, the Northeast program has ready access to headquarters staffs from a wide

variety of organizations and interest groups. Due to this networking, and a quick and efficient procurement

process at CONEG, theNortheast finds itself at the centerof manydeals. While the process is time consuming,

the regional program manager believes it is responsible for much of the region's leveraging In contrast, the

Sou_ programmanager has concluded that when he aggressively pursues project-specific cost sharing, he
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has to commitvaluabletime andenergythatcouldbe directedtowardsmore region=wideefforts. Forthis

reason, he has decidedto managetheprogramso it providesa healthfulclimate for the developmentof co-

funded projects. Someof the Southeastprogram'spoliciesandproceduresarediscussed below.

External leveragingis particularlydifficult when projects are contracted throush an RFP system,

because those who prepareproposalshave little time and a fairly weakbargaining position from which to

negotiatefor cost sharingfrom other parties. The Southeastbuilds in a minimum of three months response

time to its RFPs, to allowthe proposer time to work out relationshipswith co-funders. It also provides

suggestions and guidanceto proposersconcerningapproachesto cost sharing. Cost sharing improves when

the community that is preparing projectproposals for submission perceives the rules to be reasonable, and

applied fairly and fu'mly.

Rewardingsuccessfulcostsharingmayalso encouragemulti-partyparticipation.The Westernregion

includeda provision in a recentProgramOpportunityNotice (PON), offeringmore funding to multi-party

participativeprojects.

5.5 LESSONS LEARNED

• The RBEP is unusualamong government programs in the degree to which it has been able to
attract outside resources. It has shown a variety of approaches to be successful.

Althoughlevelsand types of leveragingvaryfromregionto region, all five of the regionalprograms

are highly leveraged. The leveragingratio for bioenergyprojects across the program as a whole is

conservativelyestimatedto be 1.9. RBEP'sdecade-longtrack recordin orchestratingmulti-partyparticipation

and the leveragingof resourcesprovidesa wealthof experiencethat should proveuseful to DOE as itseeks

to maximizethe impactof federalinvestments.

AcrossthefiveRBEPs,arangeof differentapproachesis usedto drawin this leveraging. ThePacific

NoCuhwestandAlaskaBioen_gyProgramrequirescostsharingonboth its regionalprojectsandits state-based

demonstrations. The SoutheastandWesternprogramsrequirespecific amounts of cost sharingon all the

technologydevelopmentanddemonstrationprojectsarisingfromtheir projectsolicitations, but they do not

makeexpliciteffortsto recruitcost sharingfortheseprojects. TheSoutheastdoesnot requirecost sharingon

marketanalyses or economicassessments,althoughcost sharinghas frequentlybeen associated with these

types of projects.The Northeast,by contrast,actively recruitscost sharing forits multi-yearactivitiesand

majorprogrammaticthrusts.

nnnn Illl II -- In I lill I III I

79



• RBEP has a golden opportunity to become a leader within DOE in establishing standards for
the acquisition and reporting of leveraging. Guidelines based on its experience could benefit
other programs within DOE.

Aneau'iy_ inresourceicvcraging,theRBEPs havea stronginterfacewith industryandextensive

experience with multi-partyparticipation.Th_ have a ten-yearrecordof experiences with industryand

intcragencTinvolvementtodrawupo_ TI_ bre_tthofthe programalso gives them an opportunityto compare

differentapproachesanddifferentmeansof accountingforlcvoraging.Thisexperiencebasecouldbe useful

fora broadrangeof DOEprograms.

• The RBEP's diverse experience with leveraging encompasses the complexities of acquiring,
computing, and reporting leveraging, and highlights the need for guidelines for the regional
programs.

Working with a wide rangeof state and federalentities as well as privatesectorparties,the regional

programs have developeddiversepatterns in the ways they acquire, compute, and reportleveraging. The

regionsvary,for instance,in thewaytheyaccountforfmancialversusnon-financialleveraging,as wellas the

waythey treat the acquisitionof funds from state agenciesand oil overchargefunds. Applicationof similar

conventionsacross the five regional programswould make it easier forRBEP to interpretits cost sharing

experiences.

• Internal leveraging, or cooperation between the regional programs, has been associated with
some of RBEP's most successful efforts.

Experienceshows that the regional programsdevelopsynergywhen th_ cometogether to workon

commonprojects.

• More industry involvement means more cost sharing.

Most of the Program'sleveragexiresourceshave been attractedby technologydemonstrationand

deploymmtprojects. Fundingfortheseprojecttypeshas comeprimarilyfrom privatesectorindustrialfu,rns

which are in a positionto r_iv¢ inanediate f'mancialbenefits. Severaltypes of projectsarenot usually

associatedwithlargemnmmtsofcost sharing.Technologydevelopmenteffortsthatarenot linkedto near-tem_

market impact generallydo not attain large amounts of cost sharing. The same is true formost resource

assessmentactivity.
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Levels of cost sharing differ dramaticallyby type of contractor. Contractingwith industry,in

particular,is associatedwithstrong leveraging. Projectsconductedby consulting firms,state agencies,and

university faculty,on the other hand, tendto attractrelatively small amountsof cost sharing.

• There are many types of leveraging, and no simple relationship between leveraging and the
value of projects.

Assessing the valueof resourceleveragingis a complextask because projectswith especiallyhigh

lcveragingratiosareopen not the projectswith the greatestimpact,while someimportantprojectscannotbe

easilyleveraged.
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6. RECOMMENDATIONS

Severalrecommendationsemergefromthis processevaluationthatpertainto theplanning,operation,

and managementof the Regional Biomass EnergyProgram. The lessons learnedfromthe evaluationand the

recommendationsderivedfromthem are illustratedin Table 6.1 and are discussed in moredetailbelow.

• Continued support for state bioenergy programs. The regional programshave been instrumentalin
maintaininga bioenergypresenceatthe state level. Historically,the RBEPshave investedabouthalf of their
fundsin supportera networkof statebioenergyprograms. This networkrepresentsa unique and valuableasset
fortheprogram.Thisnationalnetworkof statebioenergyrepresentativesshouldbemaintained,and the program
should fmd additionalmeans to employ it. For instance, this network might be employed more actively in
transferringinformationfrom the National LaboratoriesandotherDOE researchprograms.

• Stronger DOE networking support. TheDOE RBEP Office should increaseits level of brokeringactivity
within DOE. As an organization with a national networkof state bioenergyrepresentatives,the regional
progan_ areideallypositionedas a bioenergydemonstrationteam forDOE. DOE managementshouldpromote
this&anons_ationcapabilitywithin DOE, and develop linkages for the regionalprogramsthroughwhich cost-
shared projectscan be conducted.

• Moreactivesupport of the technologydemonstration component of DOE bioenergy development efforts.
DOE should help broker these relationships. With its networkof staterepresentativesand closeness to the
market,theRBEPsarepositionedtoprovidesupportforDOE'sotherbioenergydevelopmentprogramsthrough
jointly fundeddemonstrationprojects. This would help make use of RBEP's state network as well as its
informationdisseminationcapability, and wouldbring in needed funds fordemonstrationactivities.

• Greaterfocus. Thebre,Mthof theRBEP andregionalprogram objectives shouldbe narrowed,especiallysince
budgetaryconstraints limit the numberof objectivesthat can be achieved. Attentionshouldbe focusedon the
deploymentof market-readytechnology,includingthe systematictargetingof likelycandidatesforbioenergy
adoptionand increasedsupportfor technologydemonstrations. Projectsinvolving technologydevelopmentthat
do not havenear-termmarketpotential shouldbe discouraged.

• Stronger emphasis on market-ready, short term projects is needed. RBEP'sdistinctiveness amongDOE
sponsoredprograms is the degree to which it is linked with industryand immediateor near-termcommercial
potential.RBEPshouldsCengthenthis focus. This couldbe mademoreworkableif RBEPpositions itself as the
bioenergydemonstrationarmof DOE,andcanobtainfunds for the supportof demonstrationprojectsfromother
componentsof DOE.

• Recognitionforthe program's success in the acquisition of outside resources. Theregionalprogramshave
bornunusualin thedegreetowhichtheyhaveleveragedresourcesfrom the private sectorand othergovernmental
agencies. This achievementshouldbe recognized.

Developmentof guidelines for reporting of ieveraged resources. The diversityof the five RBEPprograms
and their related state programs provides a breadthof experiencewith resourceleveraging. Because of this
diversity,andthe importanceof leveragingas a performanceindicator,the RBEPshoulddevelop guidelinesfor
reportingleveragingin the future. Such guidelinescouldproveuseful to otherprogramswithin DOE.
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• The use of leveraging ratios to allocate funding to the regions should be minimized until reporting
standards are developed and the regions have had time to adapt to them. Experiencefrom withinP_EP
suggeststhattherearemanytypesofleveraging,andthereis nota directrelationshipbetweenleveragingandthe
value of projects. Manyinherentlyvaluableprojectscannotbe easilyleveraged.And projectswithespecially
high leveragingratiosareoftennot theprojectswiththegreatestimpact. The RBEPsshouldbe careful about
selectingprojectson thebasis of theamountof leveragingthey can assemble,andthe fundingformulashould
not reward "leveraging"until these issues areaddressedmorefully.

• Expandedindustryparticipationin regional contracting. Whileindustryparticipationhasbeen active in all
regions,industrycontractingonregionalprojectshas beenlimited. Ona nationwidebasis, industryparticipants
havereceivedonlyabout6%of all fundsused forregionalprojects. This percentageshould be increased,since
contractingwith industrialpartnersis an effectivemeansof promotingtechnologytransferandcouldhelp to
ac_eleratethe acceptanceof biomasstechnology.

• Stronger involvement of industry in planning. Theregionalprogramshave developedstrong, participatory
planningproceduresinvolvingplanningcommiReesand technicaladvisorygroups. Ineach of the five regions,
industryhas providedsignificant inputinto the deliberationsof these committees.This industryinvolvement
shouldbe maintained.Inaddition,industryrepresentationshouldbe extendedto theplanningcommitteesin all
five regions.

• Enhancement of host relationships. Host organizationshave had a significantimpacton the structureand
activitiesof theregionalprograms.TheDOE shouldencourageactivesupporton the partof host agencies.The
supporttheNortheastregionhasreceivedfromCONEGillustratesthe potentialbenefitstheRBEPscan receive
fromstrongrelationshipswithhosts. Whereactiveinvolvementin planningandcanyingout of RBEPobjectives
is notforthcoming,DOE shouldconsideralternativehosts.

• Reducedrelimw,e on supportservicescontracting.The WesternandPacificNorthwestregionshave acquired
substantial managementassistance from supportservicescontractors. The magnitudeof support services
contractsin thesetworegionsmaycreateproblemsof coordinationandcontrol. Suchproblemscouldbe avoided
by reducingthisrelianceon outsidecontractorsand expandingin-housestaff responsibilities.

• Quantifiable goals for the regional Programs. Eachof the regionalprogramsshouldexamineits goals and
objectives to identifyopportunitiesto develop quantifiabletargetsby which to trackprogress. Examplesof
quantifiablemeasuresthatmightbe incorporatedintoobjectivesincludetheMBtu's recoveredfrom bioenergy
sourcesandthenumberof conversionsassistedby programefforts.Similarly,theRBEPs should developmore
quantitativegoalsfor the statebioenergyprogramsthat they support.

• Impactevaluationof theRBEP. Thenatimmlprogrmnshoulddevelopa set of quantitativegoals forthe program
on a nationalbasis, aswell as a system to trackprogramperformance.It shouldidentifyspecific measuresof
programopportunity,and develop quantifiabletargetsbasedon these measures. Afterthesequantitativegoals
andtrackingsystemshavebeenestablislzdandinoperationforsomeperiodof time, the nationalprogramshould
undertakean impactevaluationto assess the program'sperformance.
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APPENDIX A

CURRENT BIOENERGY USE, FUTURE POTENTIAL,

AND BARRIERS TO PRODUCTION AND USE



CURRENT BIOENERGY USE AND FUTURE POTENTIAL

Totalprimmy_lc en_gy consmnptionintheU.S. is _ 6.3Quads.I Biomass contributesabout

2.9 Quadsor46%ofthis total,withhyckuelectdcpowercontributingabout47% andgeothermal,wind,andsolar

acccmnfingfor6%(Fig.A.1). Wood wastes andresiduesmakeup 82.1%of totalbiomassconsumption.Other

biomasswastes,such as manufacturingwastes,municipalsolidwastes,andmethane producedatlandfillsites

accountforabout 14.3%of total biomass. Theremaining3.6%is ethanolderivedfromcom.

Geothermal,wind, andsolar Transportation
0.4 Quads (6%) 0.1 Quads(3%)

Fig. A.I Current Bioenergy Use in the UnitedStates

Over80%of the2.9 Quadsofbiomassenergyproducedeachyearis used in industrialprocesses,which

accountsfor62.1%oftotai bianass emrgy,or forresidentialuses,which consumes20.0%. Electricalgeneration

employs 14.5%of totalbiomass energywhile the transportationsectorcommandsbut 3.4%. Industrialuse of

biomassis forprocessheatandcogemgafionapplications.The primaryusersarethe lumberand pulpand paper

industries,whichhavea readysupply of wood andwasteproduct feedstock. Residentialuse of biomass (wood)

EstimatesofbiomassenergyconsumptioninthissectionarederivedfromEnergyInformationAdministration,
Annual Review ofEnerg),, U.S. Department of Energy, DOE/EIA-0384(9 !), Washington, June 1992.
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is nearly all for space heating, andis the primary source of heat for about 17%of the 23 million households that

bum wood. The transport sector is a relatively small user of biomass energy.

Independent power producers (IPPs) are the source for over 95% of the 0.42 Quads of electricity

generated from biomass. In 1990, lPPs generated nearly 40 billion kWh from 7.5 GW of installed biomass

electricgeneratingcapacity. Wood and wood wastes were used to generate about 77% of this power with MSW

accounting for the remaining 23%. During the 1980s electricity generation was the fastest growing use of

biomass.

Table A. 1 s_r_ariz_ bionutss energyumsmnption by U.S. census regions for selected years during the

1980s. The data show that wood energy use declined during the 1980s in the Northeast, Midwest, and South

regions. The West was the only region where wood energy use increased. The decline in wood energy use

occurredmostly in the residential sector. Although the numberof households reported to bum wood increased

during the 1980s (21.6 to 22.9 million), the average amountof wood burned per household declined by about

Table A.I Biomass Energy Consumption by U.S. Census
Region for Years 1981, 1984 and 1990 (trillion Btu)

395 349 256
335 341 330

1,349 1,482 1,176
416 461 505

16 39 119
5 21 89

37 57 114
30 91 73

<0.5 <0.5 2
4 25 54
1 13 36
2 5 9

2 ;07 884 ;2

Notes: CensusregionsarenotconsistentwithDOE RBEPregions.
Source: EnergyInformation_on, Annual Review of Energy,U.S. DepartmentofEnergy,DOF_JEIA-0384(91),

Washington,June 1992.
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35%. Industrialwoodenergyuse increasedslightlyandelectricutilityuse increasedsubstantially. Waste energy

and ethanolfuel consumptionincreasedin allregions.

Thegrowthin biomass-firedpowergeneration(woodwaste andMSW)andethanol productionwas duc

in largepartto addedfinancialincentives, whichhelped to reducemarketbarriers. Forexample, therewas over

a thirty-foldincrease in biomass-fued clec_c generating capacity. The presenceof PURPA legislationwith

favorablebuy-backratesplus theavailabilityofiow- orzerocost feedstockspromptedmany to invest in biomass

capacity. The growth in U.S. ethanol productionwas the resultof favorablefinancial incentives as well -- a

federalexcisetax subsidyand,in some cases, state subsidiesforethanolproduction. Undercurrentfederal law,

ethanolblendersarealloweda 5.4 centpergallon exemptionfromthegasolineexcise tax on blendscontaining

at least 10%ethanol. State subsidies aremuch less in amountand exist primarilyin the Midwest.

Biomasshas perhapsthe greatestQUAD potcatial of all the renewablesourcesof energy. Biomass is

also the most versatile-- it can be burnedto provideheat and power,it can be gasified through incomplete

burningoranatomicdigestionto producea low- ormedium-energycontentgas and itcan be thermochemically

or biochemicallyconvertedinto a varietyof liquidfuels (ethanol,methanol,and synthetichydrocarbonfuels).

Biomass technologyalso has the capacityto providefor disposalof wastes and to offer both local and global

environmental benefits. For example,biomass has verylittle sulfurand if grownrenewablyadds no carbon

dioxide to the atmosphere.

BARRIERS TO PRODUCTION AND USE OF BIOMASS RESOURCES

The RBEP seeks to increasetheproductionanduse of biomassenergy. However,efforts to advance

greaterbiomassenergyuse areconstrainedby a host of market,institutional,regulatory,publicperception,and

technical barriers.Surmountingthesebarriersis a primeobjectiveof theregionalprograms.

Market Barriers

• Cost of ConventionalFuels. Thelowcostof conventionalfuelsmakesit difficult forbiomassto
_sfully. Relativelystable oil andgas priceshavediscouragedresidentialuse of biomass

andslowedinstiuaionaland industrialconversions.Utility avoidedcostcalculationshave reducedbuy-
backrates to levels that are too low to attractthe interest of potential developers. Currently,biomass
powergenerationis viable only in instanceswhere therearelow- or negative-valuefeedstocks.

• Costs of Biomau EnergySygem_ Costsofbionmsssystemsareoftentoohigh relativeto uncertainty
of the_ogy andthe unfamiliarityof the technologyto potential users. Costs and risks associated
withbiomassfuelcollection,handling,transport, storage,and processingdiscourage the use of biomass
energy.

InII I I I|lll I
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• Environmental Externalities. Thefavorableenvironmentalexternalitiesandresourcemanagement
benefitsassociatedwithbiomassenergycannotbe internalizedby potentialdevel_. Conventional
fuelsoftenhavehiddensubsidies.Fewpublicutilitycommissionshave addressedexternalitiesfromthe
useofconventiomlfuels. Bionmss_ts chargethattheplayingfield needsto be levelizedto have
faircompetition.

• Biomus ResourcesInfrastructure._ existunce:t1,intiesin the supply ofbiomass fuels. Potential
users me concernedaboutthe infrastructureand logistics for harvestingor collecting woodfuels,
recyclingwoodwastrs, supplyingend-userswith a sufficientdcgee of usurance, andhavinga service
andsupply infruWactureavailablefor biomass combustionfacilities. In all regions, theundeveloped
natureof biomassenergyfeedstockmarketscontributesto theunderutilizationof biomassenergy.

• IrmancingIssues. Thereere insufficientfinancingmechanismsfor industrydevelopment.Investment
taxcreditsno longerexistto s_nulate investmentin biomassequipment. The amountof biomass-fired
capacitygoingintoservicedeclinedfroma highof 1g40 MW in 1986 to 200-300 MW in 1990.5 This
declineis partlyduetotheabsenceof taxcredits. Financingforbiomass systems,whicharesometimes
perceivedas speculativeinvestmentsby lenders,is difficultto obtain.

• Lack of information. Thereis a generallack of informationabout the technicalfeasibility and the
financialviabilityof manybiomassenergysystems. Biomassenergy is perceivedas risky,um'eliable,
andold-fashioned.

Institutional and Regulatory Barriers

• Plant siting requirements. Numerouspermitting, siting, and environmental requirements,and
regula¢o_issuesmustbeconfrontedbefore a biomass facilitycan be made operational.Environmental
emissionsfromcombustionfscih'tiesarcof paramountimportancein siting decisions. Moreover,siting
requirementsoftenvaryby state withineach RBEPregion.

• Environmental Resulations. Regulationson use of wastes as feedstocks, emissions from facility
bo/krs,anddi_ of asharccomplexandconfusingtopotentialdevelopers. Emissionsfrombiomass
facilitiesarenotwellunderstoodor communicatedby developers,regulators,or environmentalgroups.
Regulationsconc_ tl_ disposalof ashare notclear. Compositionof thebiomass feedstock (wood
wastes, MSW) being combustad affects emissions. Moreover, the complexity of regulations is
exacerbatedwhentherearcdifferencesacrossstates.

• Utilityintesratedresourceplanningprograms. Utilityand state IRPprogramsdo not fully rccogn/ze
biomassas a technicallyviablepower generationoption.

• Insufficienttax credits($0.15/kWh)for biomass. The recentpassage of the 1.5cent/kWhproduction
creditisforuseof dedicatedbiomass feedstocks(i.e., grownexclusively for a biomass facility). Itdoes
not includeexistingresourcesor wastes. TheNationalWoodEnergyAssociation (NWEA)estimates
that extendingthis credit to all biomass would lower U.S. revenues by $182 million, but create
substant/alIymoreadditionalrevenuesfrom_ andpayrolltaxes from biomass facilities. NWEA
reportsthat subsidiesto conventionalfuelstotalsome $2.5 billion.

U.S.DepartmentofEnergy,Electricityfrom BiomaJs,Officeof SolarEnergyconversion,April1992.
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• Needfor strongerstakeholdercoalitions. Biomasshas no strongcoalitionof stakeholders Thereis
no adequatesystemforbringing_al suppliersof feedstockstogetherwith potentialusers. Various
interestgroupsareoftenat oddsaboutthebenefitsof biomassenergy. Thepulpandpaperindustryis
often an uncooperativepar_er for not wanting to share the resoun:e. The agriculturesector is
uninformedandconservative,andhas beenreluctantto promotebiomassas an alternativecrop.

PublicPerceptionBarriers

• PlantSitingandEnvironmentalEmissions. Biomassenergyandin particularwaste to energyplants
are difficultor almostimpossibleto site. Not-in-my-backyard(NIMBY)effects andthe interestsof
variouslocalpoeticaland_ groupshaveeffectivelypreventedthe locationof manybiomass
energyfacilities.Muchofthis _ion is becauseemissions frombiomass facilities andthe overall
resourcemanagementandenvironmentalbenefits of biomassarenot well-understoodby developers,
regulators,and environmentalists.

• Information. Thereis a generallackof informationaboutthe technicalfeasibility,fmancialviability,
anden_tal effects of utilizingbiomassenergy. The recognizedbenefitsof biomassas a means
of cost-effectivewastedisposal,reducedlandfillcosts, andotherlocaland globalenvironmentalbenefits
are notunderstoodby thepublic.

TechnicalBarriers

• Availability of Biomass Technology. Conversionequipmentis neededthatis able to offer high
efficiencyatlowcapitalcosts. Biomasspoweris currentlycompetitivein situationsof low to negative
value feedstocks. As low-costbiomass feedstocksare usedthere will be a needto developdedicated
supplies.Theextracostof thesefeed.C,ockswillneedto bepartiallyoffset by conversiontechnologycost
reductions(lowercapitalcosts and/orhigherconversionefficiencies).

• Lack of Industrial Standardization. One problem with biomass is that there is little industry
standardizationandtittleinterestfromindustryin developingstandardsandin producingtechnologyin
theappropriatescaleforbiomass.Biomassc_mversiontechnologiesareoften relegatedto side activities
ofmanyof thelargerprivatefinns. Thereis littleindustryinvolvementin developingmoreefficientand
cost-effective biomassharvestingsystems. Industryhas shown a reluctanceto develop and refine
biomasstechnologywithouta clearindicationof thepotentialmarket(sales revenue).

• Information. Biomass feedstockhandling, processing, and conversiontechnologies are not well-
understoodby potentialdevelopers,regulators,environmentalgroups,andthegeneralpublic.

• Need for Technology and Feedstock Supply Infrastructure. The supportinginfrastructurefor
biomassis notinplace. Fuel supplyand its availabilityis an integral partof a biomass energysystem.
Potentialuserswitlg_ anexistingfeedstocksupplymaybe unlikelyto convertto biomasswithoutsome
formof supplyguarantee.

• FeedstockPropertiesand Storage Considerations. Biomassfeedstockshavedifferentphysicaland
propertiesthatmustbe takeninto consideration.Factors affectingbiomass storage (physical

space, degradation,logistics of supply, and seasonality of supplies) are complex and not well-
understood.Conversiontechnologymaynot be amenableto mixingof feedstocks.
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s FuelStandards. Thereareno fuelstandardsforbiomass. Feedstocksvaryconsiderablywith respect
to physical and chemical characteristics. Technology choice and performancedepend on fuel
characteristics. Biomass foedstocksmaybe contaminatedwithundesirablecomponents(e.g., treated
wood,MSWcontaininga hostof unknownchemicals,etc.), whichaffects emissionsand raisesdifficult
permittingand siting issues.

Overcomingthesencmetousbarriersrequiresthe enlistmentofboth thepublicandprivatesectors. To

thisend,RBEPhasbeenon theforefi_ntof coalitionbuilding. Ithassupporteda widearrayof activitiesaimed

atenlistings_,akeholdsrgroupsto s_ thattechnologyneedsand energyand environmentalpolicyissues arebeing

addressed. Issues associatedwith how RBEPplans, selects projects,and interactswith its publicand private

sectorpartnersto promotebiomass energyarediscussedin the mainbodyof this report.



APPENDIX B

RBEP GOALS AND OBJECTIVES



RBEP GOALS AND OBJECFIVES

Great Lakes Region

Thegoalof the GreatLakesRBEPis to increasetheproductionandutilizationof biomassfuels inthe

GreatLakes states. Its objectivesinclude:

• to improvethe capabilitiesandeffectivenessofbiomass energyprogramsin stateenergyoffices;

• to assess the availabilityofbiomass resourcesforenergyin lightof othercompetingneeds anduses;

• to encourageprivateandpublicsectorinvestmentsin biomassenergytechnologies;

• to transfertheresultsofgov_-_ biomassresearchanddevelopmentto theprivatesector;

• to eliminateor reducebarriersto privatesectoruse of biomassfuelsandtechnology;and

• to preventor substantiallymitigateadverseenvironmentalimpactsof biomassuse.

Northeast Re, on

Thegoalof theNortlgastRBEPis tok-grea_acceptanceandapplicationof biomassenergytechnologies

by the private sectorand localgovernments.Its objectivesinclude:

• identifyandremovebarriersto biomassenergydevelopment;

• establishtheavailabilityofbiomass resourcesin theNortheast.;

• encourageprivate investmentinbiomess fuelsharvestingandprocessing;

• promoteinvestmentin biomassandwaste-to.energyfacilities;

• contributeto solidwastemanagementsolutionsand biomassenergyutilizationgoals;

,t contributeto understandingandmitigatingenvironmentalimpactsofbiomass harvestingand use; and
hnpmvethe_'on amen&andc_,pabilitiesof, stateagencieswithbiomass.relatedresponsibilities.

Northwest Region

Thegoalof theNorthwestRBEPis toexpandtheuse of biomassenergywithintheregion,emphasizing

cost.effective, environmentallysoundoptions. Its objectivesinclude:

• tostnmgthenandexpand_e region'seffortsto encourageacceptanceand use of biomassfuels through
technologytransferand educationalactivities;



• to continuedevelopmentalactivitiesleadingto cost effectiveresourcerecoveryandenergyconversion
optionsthatabateor mitigateenvironmentalconcernsresultingfromenergyconversionactivitiesand
wastedisposal;

• to continuetechnicalassistmccandconunacializationactivitiesthatwill matchlocal biomassresources
with energyrcquircments;and

• to fostercooperationbetweenindustryandenergyagenciesthroughcost-sharodprojectsthatwill build
private sectorconfidencein theadoptionof biomassenergytechnologies.

Southeast Region

The goal of the Sou_t RBEP is to encouragethe productionof biomass feedstocks and their

conversion to fuels by the privatesector throughsupportof regionallyspecific biomassenergy projects. Its

objectivesinclude:

• to establish the availabilityof biomass resourceswithin defmcdregions through resource
assessmentstudies;

• to enableindustryto matchlocalresourceswithconversiontechnologiesthat will permitprivate
sectorinvcsUnentsin bionumsenergytechnologies.

• to transferresultsof researchanddevelopmentto theprivate sector;and

• to establisha partnershipwith industrythroughcost-sharedprojectsthat will build private
sectorconfidcnc_in adoptingbiomassenergytechnologies.

Western Region

The goal of the WcsternRBEP is to stimulate the use of biomus resources which are regionally

important,technicallyand economicallysound, andwhich addressthe energy needsof the WesternStates. Its

objectivesinclude:

• to conductassessmentsof thebiomassfeedstocksavailablein theWesternregion in orderto compile
currentandongoinginformationaboutthe composition,quantity,andlocationof regionally important
resources;

• to establishandcontinuesystamticreviewsof technologiesto identifythose most suitable for use with
the biomass resources available andwhichhave practicalapplication to the energyand economic
clevclopmentneedsof theWesternregion;and

• to strengthenthe links betweenparties which have biomass feedstocks, knowledge of conversion
tc_, andarcpotentialendusers in orderto establishworkingrelationships, initiatecost-shared
projects,andbuildprivate-sectorconfidencein the use of biomassenergy.
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PROGRAM PLANNING, BY REGIONS

Planning Committees and Technical Advisory Groups

Great Lakes. A 40-memberTedudcalAdvisoryCommittee(TAC) establishesprioritiesforthebiomassneeds

of the GreatLakesregion and recommendsprogramsto addressthose needs. TAC membersareappointed

annuallyandarebiomassprofessionalsfromfederalagencies,stateagencies,universities,industry,not-for-profit

organizations, and trade associations locatedthroughoutthe seven-stateregion. Each state has five TAC

members and there arefive membersfl'mnregionalfederalagencies. Theresponsibilitiesof the TACarcto:

attendan annualprogrammeeting,r_vicwtechnicalmaterialsandproposals,providerecommendationson all

technicalissues,andassist in thedraikingandreviewingof requestsfor proposals.

The TAC is currentlyorganizedinto three workinggroups - forestry,municipalsolid waste, and

agriculture.TheTACmeetsas woddngguups. Each workinggroupwill discuss anddevelopprojectproposals

thataresentto the GreatLakesRegionalBiomass ProgramSteeringCouncil(SC) forapproval.

The SC is a seven-membercommitteethat providesguidanceto the GreatLakes programProject

Directoron overallprojectmanagement. Thisbodyis composedof one representativeappointedfi'omeachof

thesevenstatesby theirrespectivegovernor. Therole of the SC is to act on therecommendationsof theTAC,
!

advisetheProjectDirectoron specificprogramactivities,andset basic programguidelines.Ingeneral,theSC

tends to follow the recommendationsof theTAC. However,the SC will often make changes in projectsby

reducingthescopeof activities,combiningprojects,and otherwise_ercising judgment. TheSC also approves

annualoperatingplansandprovidesguidanceregardingshort-and long-termpolicydirections. The SChas the

major role in developing projects and in preparingthe formal request for proposals. SteeringCouncil

membershipis fairlystable with little annualturnover.

Long-rangeplanningthroughits SC orTAC has notbeen akey prioritywith theGreatLakesprogram.

TheGreatLakesprogramhashada prinuuymissionto fundcost-sharedstate programs.Thelimitedavailability

of fundingbeyondthat requiredfor stateprogramshas also limitedplanningforregionalprojects.

Northeast. TheNortheastRegional BiomassProgramhas a SteeringCommittee(SC) thatconsists of state

appointedmembersandnon-votingconsultants.The operationandfunctionof theSC is similar to otherregions

inthatitprovides_ programmaticguidance,definestechnicalprojects,and placesrequestsforproposals.

The criteriathe SC uses for selectingprojectsinclude agreementwithNortheastprogramobjectives,regional

significance,opportunitiesfor cost-sharing,contributionsno otherorganizationis making,useful technology

transfer tools, andconsistencywith availableresources.
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The SC is also largelyresponsiblefor assemblingtechnicaladvisorygroups. The technical advisory

groups are used to provideoversight for the subcontractsand grantsthat have been identifiedby the SC as

importantto the region. The SC makesan efforttoensurethatadvisorygroups representa rangeof state and

privatesectorinterests.TheN_ programtriestoget additionsto their advisorygroups throughtalks with

state representativesand agenciesand with industry.

Toguidetheirplanningeffom, theSC organizeda long-rangeplanningexercisethat spanned six months

during 1984. The 1984 Long RangePlanning TaskForcewas organizedinto threecommittees: (1) supply --

focused on feedstock issues and competition for the resource; (2) demand-. examined both constraints and

opportunities;and (3) conversiontechnologies.- addresseddirectcombustion,gasification,cogeneration,and

otherconversionprocesses. Membershipon these committeeswas composed of representativesfromstateand

federal governments, industry, academia, national umbrella organizations, and small businesses. The

recommendationsgeneratedby the Planning Task Force in 1984 were generally adopted by the Northeast

program.

Duringthe 1980sthe Northeastprogrambecameinvolved in severalareas identifiedby the long range

planningtask forceas importantforthe region: MSW,commercialand industrialwoodconversions, domestic

wood stoves, and forestryconcerns. This Long RangePlan was updatedin 1989 based on interviews with

individuals and a review of pertinentresearchand reports. To supportthe planning process, five different

meetings,convenedin variouslocatim_ throughoutthe region, took placebetween June 1988 and August 1989.

Representatives at the meetings discussed currentconditions and future priorities in four areas of concern.

Environmental impacts, economicimpacts,and fossil fuel displacement (national sectwityimplications) were

discussed foreach issue area. New projectideas haveresultedfrom this planning exercise.

Northwest. The PacificNorthwestprogramhas a Task ForceCommittee,composedof one or two members

fromeachstate,whoareappointedbythek respectivegovernors.Themembersareusuallyfrom federalandstate

energy,resourcemamgeme_ andenvirmunentalagencies. In general,the Task Forceprovidesguidanceto the

regional managerin the developmentof programdirectionand plans. Eachtask force memberis involvedin

biomass energyatthe state level andmaintainsa networkof contactswith induslxyrepresentatives.Members

stay informedby exchanginginformationwitheachother andby participatingin taskforcemeetings. During

these meetings, presentationsaremadeby individualsfrom universities,industry,testing laboratories,trade

associations,andconsultingandengineeringfirms.

Activityareaworkinggroups,whichareprimarilycomposedof Task Forcemembers,were established

to developa strategicplan for eachof fouractivity areas:



• TechnologyTransfer,Information,andEducation.Thefocusof this workinggroupis on identifying
subjectmatterandcommunicationmethods,and integratingits activitieswith those of otherregional
programsandnationallaboratories.

• MunicipalSolidWaste. Thisgroupidentifiessubjectareasto fosterthedevelopmentof MSW as an
energyalternative.

• iliemms Derived Liquid Fuels. Thisgroupattemptsto identifyresourcedevelopmentactivities that
arenecessaryto moveethanolandotherliquids(e.g., diesel substitutes)asviablefuel options.

• Biomass Fuel Combustion. Thisgroupidentifiestargetareasthat canfurtherthe developmentof
residentialwoodconsumptionandmitigateenvironmentalemissions.

For each programmaticarea,theworkinggroupsdevelopproject_ons that encompass:

propose,scope, level of effort;approachesandtasks; schedulesand milestones;funding;performancecriteria,

andmeasurableprogramobjectives.

Southeast. ThePlanningCommittee(PC) for the Southeastprogramgives generalguidanceto the Southeast

programmanagerandplaysa key rolein the selectionof projectsto be funded. Its 17membershavethree-year

terms,andrepresentprivateimhmUy,universities,governmentagencies,and the two DOEsupportoffices within

th: region. Otherstakeholdergroupsare also representedand cmrentlyincludethe Audubon Society, the

SouthernStatesEnergyBoard,andtheNationalFood& _ Council.Ineontrastwith theNortheastern,Great

Lakes,andNorthwesternr_ions, non-_v_ representativespredominate,andonly two state governments

(GAandAL)arerepresentedon thePlanningCouncil. TheSoutheastprogram,whichis not tightlylinkedto a

regionalorganizationof governors,hasd.men thisbalanceto insureits responsivenessto industryviewpoints

andaddressthe interestsof stakeholdergroups.

Peerreviewgroupsarcusedto review solicitedproposals. Thesegroupsarccomposedof expertsin a

particular field, arc usually fiem widely dispersed geographicbackgrounds,and arc changed every year.

aremailedto thereviewgroupsforreviewandthenthe groupsmeet aeter30 days for one-halfdayto

fmalize fundingrecommendations.The groupleaderis usuallyfromTVA - thehost organization.

A reviewof theannualplanningmeetingillustrateshow the state contactsandtheplanningcommittee

haveworkedtogethersince 1990. Onthea/temoonof the/'wstdayof themeeting,peerreviewgroups meetfor

reviewof proposals. Thenext _g theplanningcommitteeandthe statebioenergystaffersmeet together

to heartask forcereportsanddevelop a consensusforthe followingyear. On thethird dayof the meeting,the

PeerReviewteamsreportto theplanningcommitteeon the proposalsreceived. Thechairsof each reviewteam

presentthetoptleee proposalsemergingfromthepeerreviewteam. These areputon flip charts,discussed, and

votedon by theplanningcommittee.

...... in i iii IINlml
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Western. For the Westernprogram, an Ad Hoc Committeeprovides guidance on programdirection,

implementation,anddevelopment.Membersof theAd-hocCommitteearcappointedby therespectivegovernors

of eachstate. A keyresponsibilityfor themembersis to providevisibility withintheirrespectivestates. They

arethelxinuuypoint-of-contactforbiomassenergy.TheyalsopromoteWesternprogrambiomassenergyproject

solicitationsandencouragesubmissionof proposalsby individualswith biomass interestsin theirState.

A ResourceGroupprovidesadviceon specificbiomass resourcesandidentifiestechnologiesthatwill

stimulatetheuse of suchresourcesfor energyconversion. Thefocus of theresourcegroupis on agriculture--

the prcdom/nantsourceof biomass within the region. The ResourceGroupalso identifiesandrecommends

projects,promotessolicitations, andencouragessubmissionof proposalsby theirconstituentgroups.

The Western programalso makes use of Technical Review Teams to providetechnicalreviewon

proposals submittedin responseto competitive solicitations for biomass energy projects. Membersof the

Tedm/czlReviewTeamarerecognizedcxpats in biomass_,csourccsand/ortheenergytechnologybeingpursued.

Membersarcselected informallyandcome fromnumero_ organizations-- nationallaboratories(NREL),in-

housestaff, md from r_mune_l_om from DOE.

The Role of Host Organizations

Grut Ldm. TheGreatLakespmgrmnis physicallyhoused withintheconfmesof theCouncilof GreatLakes

Governors.Thisprovidesforfrequenthigh-levelcontactwith state officials andalso facilitatescontactswith

the privatesector(e.g., ethanolindustry). There are no formalreportingrequirementsby the GreatLakes

IXOgrmnto theirhostorganizatk_ However,copiesof weekly reportsandfmm¢ial recordsaremadeavailable.

Thestaff of the Councilis aboutsix in numberandthis explainswhy muchof the day-w-daycontactwith the

Gn_ LakesRegimmlBimnassProgramis ratherinformal. The lackof sufficientGreatLakesprogramsupport

staffalso explainsthe informalityofcontact with thehost organization.

TheCouncilprovidesconsiderablesupportto the GreatLakesprogram.This supportis inthe formof

ph0to_g, generaloffice support,computerfacilities,and office space. Thepercentageof theGreatLakes

pmgrmnbudsetconstun_ bythehostorl_n is small (2-3%),andis primarilyusedfor buildingoverhead.

Northeast. CONEG(Coalitionof NortheasternGovernors)is activelyinvolved with theNortheastprogram.

IntheeerlyyearsoftheN_ program,CONEGwas insmmm_ inprovidingcontinuitywhenDOE support

wasminimal.CONEGoftenis involvedin NmOw,a.qprogramprojects. For example,CONEGhas a solidwaste

taskforcethatis workingwith induslxyto reducepackaging. ThiseffortcomplementsMSWefforts. CONEG

alsohelpstheN_ programdevelopintegratedapproachesto biomass energy issues. Itcan get state solid

wastemenagersinvolvedthroughlinkageswith governors.

I •
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CONEG'srelationshipwith stategovernorshasgiventheNortheastprogramvisibility withintheregion.

Relationshipis similarto that of Councilof GreatLakesGovernorsand GreatLakesRegion. Stateprojects

requirea supportiveletterfrom thegovernor,andCONEGhelps corralthat support. Severalgovernorshave

ngntionedbiomassasanintportantissue. CONEGalsoprovideslinkageswith nationalorganizationsby having

headquarterslocatedin Washington. CONEGhas also provideddirectfundingto projectsundertakenby the

Northeastprogram. This fundingis particularlyuseful forprojectsthatextendover multipleyears.

CONEGrequiresbiweeklyupdatesandstatus reportsandquarterlyprogressreports. The Northeast

wogramis also subjectto monthlybudgetandfinancialreviews. Sixpercentof totalNortheastprogramgrant

finiing is usedto payCONEGoverlwagiandeightypercentof thecost of thedirectlaborCONEGprovidesfor

the Northeastprogram is charged to the program. CONEGrequiressome standardizedboiler plate in the

camtracts,quarterlyprojectreports,andretainssignatureauthority. Support services from CONEG includes

some secretarialsupport,computerfacilities,office equipment,and documentwarehousing.

Northwest. Sincethe latterpartofthe 1980s, theBPAhas allowedthePNA BieenergyProgramto followits

own course. This is consistentwith theBPA'sapproachto decentralizationof decisionmakingthatfrees line

managers to makecertainprogramdecisionswithoutrequiringexplicit approvalfrom higher management.

Followingthis generalprinciple,BPA managersrarelyparticipatein programplanninganddo not vigorously

monitortheactivitiesof theprogram.

BPA provides all procurementsupport as delineated in the Bonneville Acquisition Guide. All

acquisitions(inter-agencyagreements,grants,contracts,purchaseorders,etc.) areprocessedthroughBPA's

procurementoffice. The BPA procurementoffice also issues announcements,KFPs, collects all technical

proposals,makes awards,trackscontractprogress,andissues close-outdocuments.

Inadditionto handlingallcontractingissues, BPA providess_retarial support,photocopying,printing,

computers,andgeneralofficesuplx_. Travelassistanceis also providedthroughtheBPA traveloffice. About

5 to 10%of thebioenergyprogrambudgetis consumedby thehost organization.

The PacificNorthwestprogramprovidesall procurementinformation,annualbudgets, and technical

reportsto BPA. Periodicbriefmgsarealsomadeto BPA management.

Smstlw.ast.The_ programishousedwithintheTVA'sNationalFertilize_andEnvironmentalResearch

CenterinMuscleShoals,Alabama. TVAmanagementhas littlecontactwith theprogramat present,butatthe

inceptionof theregionalprogrmn,theymcotnged emphasisonmarketreadytechnologyandalcoholfuels. TVA

is able to provideseveraltypesof in-housesupportforthe Southeastprogram,includingan in-houseprinter,

contracting support,and office equipment. The Southeast regionalprogrammanagerhas made use of the

technicalstaffatTVAby seddngTVAemployeesas technicalmonitorsfor Southeastprogramprojects.In most
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cases, these positionshave been filled by staff membersfromtheMuscle Shoals facilitywheretheSoutheast

programis housed. TVA hasalso providedlibraryresourcesandintcrlibrmyloanaccess.

TVACentralAccountingperformsprimaryaccountingandbilling fortheregionalprogram.TVA has

alsoprovidedsomesupportinthedevelopmentof contracts,althoughrelativeto theotherfourregionalbiomass

pmgrmm,this has beencounterbalancedby the redtape involvedinthecontractingprocess. TVA overheadis

35%of all fundingusedin-house;thisequatesto roughly10%of theoverallSoutheastprogrambudget.

Western. TheWesternprogrmnhasm mTangementwith theirhost orgr.nizationsimilarto thatof theNorthwest

progen_ Thehost organizationpreparesall contracts,purchaseorders,cooperativeagreements,cost analysis,

legalreview,endcontractingofficerreview. Thehost organization'sfmancialmanagementsystemis also used,

whichprovidesmonthlyreports,commitments,andobligations.Forsupportservices,WAPA providessecretarial

sup_ _& computers,offge space,and generaloffice support. Thehost organizationalso provides

a technicalwriterto facilitatethepreparationof publications,briefs,andpresentations.TheWesternprogram

providesweddy_ to WAPA. Lessthan 10%of theregionalbudgetis consumedby thehost organization.

i ii i
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OVERVIEW OF PROJECT PORTFOLIOS, BY REGION

Great Lakes. Historically,the GreatLakes RegionalBiomass Programhas been divided into two main

initiatives- stategrantsandregionalprojects.Thestategrantsareintendedto providefunding(with a 50 percent

matchingn_luirm_nt)to eachstateenergyoffice, to encouragejointbiomassenergyactivitiesbetweenthe state

energy office andother stateagencies, andto addressstate specificbiomass energy issues. In contrast,the

regionalprojectsareintendedto addressbiomus energyissues that arc importantto the entireGreatLakes

re_/oll.

Stategrantshavebeenthepriorityactivityforuse of GreatLakesprogramfunding. Regionalprojects

havebeenfundedsubjecttooverall_ levelsandsupportingstate energyoffices. Duringthe last threeyears

(1991, 1990, and 1989) therewerefive, four,andtwo regionalprojectssupported,respectively. The lack of

fundingin 1988meantthatno regionalprojectsweresupported.In 1987, fourregionalprojectsreceivedsupport.

The grants awardedto eachstate overthepast five yearshavesupporteda varietyof activities and

projects.Thestateprojectshavelargelybeenaimedatinformationdevelopmentanddissemination. Theregional

projectsor thesulr.ontractedactivitieshavefocusedon a few themes. Initialregionalprojectsfocusedon the use

of agriculturalresidues,directcombustionconversionprocessesforresiduesandwood, andthecompilationof

a directowofbiomassfacilities.Morerecently,riteprogramhas focusedon ethanolfuelproduction.The region

produces about three-fourthsof the U.S. ethanol. The greateremphasis being placed on reducing U.S.

dependency on importedoil, the recent passage of the Clean Air Amendmentscalling for greater use of

oxygenatedfuels,andthe fact thatRBEPfundsare limitedmeansthata focuson ethanol for the GreatLakes

regionmakessense. However,theprogramstill supportsworkonbiomass combustionandrelatedactivities--

MSW,pelleting,emissionsand ashtesting.

Northeast. TheNortheastprogramalso has a state grantprogramanda regionalprojectprogram. The state

grants are dispersedtostates with a 50 percentmatchingrequirement.Thesegrants arefor strengtheningand

facilitating interagency(e.g., forestry,energy,air quality,etc.) cooperationon state-specificbiomass energy

issues.Amongthe issuesaddressedbythestategrantsarc:industrialenergyconversion,resourceavailabilityand

use assessments,technicalinformation developmentand dissemination,andconversionof state facilities to

biomass energy.

Regional projectshavecenteredon a few importantissues -- MSW andthe associatedproblemsof

resource recoveryandlandfills, woodenergyconversions,residentialwood stoves, andenvironmentalissues

(includingemissionsfromcombustionprocesses,ash testing,and biomassandglobalwarming).

i i
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Northwest. TheNorthwesthasfive majorprogrammaticareas-- stateactivities,technologytransfer,biomass

fuelcombustion,biomassderivedliquidfuels, md MSW. State activitieswithintheregionarebroad.Statesare

requiredtoprovidehelpinthedevelopng_ of infmnationrelatedto stateregulatoryrequirements,environmental

impacts,biomassenergyplanning,privatesectorinvolvementin biomass energy,andtechnologytransferand

informationdissemination. Insddition,each state is supposedto serve as an informationcenterin a specific

subject area. TheNorthwestprogramalso makes available to each state grants for biomass demonstration

projects.

Biomassfuelcanbustionprojectshavecenteredon theenvironmentalproblemsassociatedwiththeuse

of woodstoves. Theregionalprogramhassponsoredresearchaimedat reducingemissions-. emissiontesting

lindcertification,pelletstoves, pelletfuel combustiontesting, andefficiencyimprovements.Liquidfuelsfrom

biomassprojectshaveexaminedtheuse of derivingethanolfromMSW anddemonstratingthe use of vegetable

oilsasdieselfuel substitutes.MSW projectshavefocused on energyrecovery,informationdissemination,and

recycling.

Southeast. The_ hasfourmajorprolp_c thrusts. These includetheassessmentanddevelopment

of regionalbiomassresources,developmentandapplicationof biomasstechnologies,informationdevelopment

andtransfer,anddevelopmentof statebiomass projects. The programmaticactivities have focused on the

utilizationof woodybiomass, agriculturalwastes andresidues,animal wastes, industrialwastes, MSW, and

sewagewastes. Theseresourcesaregreatlyundnmtilizedwithinthe region. The Southeastprogramhas recently

completedregion-wideassessmentsof all of thesebiomass resources.

Regionalprojectsundmakmby the_ havea definitefocus on demonstration,feasibilitystudies,

andappliedresearch.Theprogramhasfewprojectsthat can be classified as purelyinformationalin scope. The

statesupportedprojectsalso reflectan emphasison demonstration,feasibility,andappliedresearch.The state

projectsfocused on theutilizationof wood,agricultural,andanimalwastes.

Western. TheWesternprogramhas focusedon the developmentand fundingof regionalprojectsratherthan

specificstategrantallocations.Tobe sure,theWestern programhasa goal to demonstratea projectin eachof

the thirteenstatesthateitherconvertsbiomassto energy,wastes to energy,or producesa productthatreduces

energyconsumption.

Theinitialprojectsfimdedduringthe first twoyearsof theWesternprogramcenteredon state resource

assessments. Regionalprojectsthat resultedfrom the firstProjectOpportunityNotice (PON-I)processhave

focused on increasingthe use of biomass wastes (agriculturalresidues,dairyandfeedlotwastes, andMSW).

Theseprojectscouldbe categorizedas technologydevelopmentandtesting.
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INFORMATION DEVELOPMENT AND DISSEMINATION ACTIVITIES,
BY REGION

Infmmttimdev_ anddisseminationactivitiesarediscussedin two separatesectionsbelow, the

first dealing withthedevelopmentof bionumsenergyinformationandthe secondwith the disseminationof

biomus energyinformation.

The Developmentof Biomass Enerly Infomation

Great Lakes. As notedearlier,theGreatLatkesprogramdedieatma substantialportionof its budgetto the

compilationandassessmentofbiomm information,by relyingheavily upon state agencies to disseminate

information. Recentinfmmationdevelopmentactivities have included: (1) guidelinesandcase studiesof

biomasspelleting;(2)asecondarywoodmanufacturersdirectory;(3)casestudiesof air emissionsanduh

dispmal,_.tions ofwood _ facilities;(4) s ¢asebookdescribing14operatinltwaste.to-energyfacilities;

and(7)a directoryof biomass emersyfacilities. TheOhioBiomass BoilerConversionProgramis a State-level

programthatillustratesthe strengthof theState agencyefforts supportedby the GreatLakesprogram.It is a

comprehensiveprogramof inform_on cmnpilation,assessment,dissemination,andmarketimpact.

• OhioBionum BoilerConversionProgram. Thiswogramremgmzesthe significantpotential
marketin Ohioforconvegth_existhtgreal-firedboilersto wood.firedboilers. Manyof Ohio's
coal-firedboilmswereputinplace 30 to 40 yearsago. With an average age of about37 years,
many of these boilers needto be overhauledor replaced,makingthemideal candidatesfor
conversion. The programstressesoff.the-shelf equipment. No technologydevelopmentis
required. Thereare no major marketbarriersother than the availabilityof feedstocks at
competitivecosts.

Theprogrambegan in 1989with a surveyof all licensedboilersin theStateof Ohio. Thisresultedin

the identificationof approximately1000boilers as candidatesforbiomassconversion. Thesecandidateboilers

were then matd_ with timberconumtratiom andtransportationin_asUucture,utilizing a satellite.based

geographicinformationsystem. Theresult was a rankingof candidateboilers basedon an estimate of their

paybackpotentialfor conversion.

With this assessmentcomplete,an aggressiveoutreachprogramwas launched. The high.potential

candidateswereinvitedto attenda one_ seminar. Seminarspeakersaddressedthetypes andcosts of wood

combustionequipment,tax incentives,fumncialoptionsto purchaseequipment,andenvironng_ntaleffectsof

burningwood. Lists of consultingengineers,equipmentmanufacturers,andwhole treechipperswere also

provided. Finally,eachboiler conversioncandidatewas given informationon theamountof wood r,:sources



withina70-mile_tm, andanestimateofthecoetoftransportingthewoodto theirboiler,Follow-upsurveying

suggeststhattheprogramcantakesomecreditforsubsequentconversions.

Northeast. TheNortheastprogrmnhas_ssioned a seriesof asutmuentsthataddressbarrierstothe

productionandutilizationofbimms remxircesintheNortheast.Anexampleofthisisdescribedbelow.

• A ComparativeRiskAMlyMsofLandfillandResourceRecoveryFacilities.Thepurpose
of thisprojectwastoinform_ makersandthepublicabouttherelativerisksof twowaste
disposal options and to sugowNJthow such informationcan be used in formulatinglocal and
regional MSW managementstrategies.Thetwo optionsare: (1) a state-of.the-artresource
recovery facility, includingan ashfill for handlingresidualmaterialsafterburning;and(2) a
hmdfill designed to meet all existing state and federal regulations. Health, safety, and
envimnmmtalriskswereccmidm_ Guidelinesforconenuni_tingcomparativerisk also were
developed.

Other recent informationactivitiesinclude: (I) thecreationof a databaseof emissions tests of wood

products in field boilers; (2) developmentof recommendationsfor economicandodor equity adjustments

associatedwith thecitingof resourcerecoveryfacilities;(3) a woodashdisposalendrecyclingmurcebook;and

(4)a casestudyofNew Hmnpshire'swot_fired electricpowerplants, whichproducealmost 10%of that State's

supplyof electricity.

Northwest. The following project illustratesthe types of technical_ts undertakenby the Pacific

Northwestregionalprogram.

• BlomsuEnergyProjectDeveiopalemtGuidebook In 1989,the regional progrmncompleted
a_ toassistind_dkmlsandfirmscomidmng biomassenergyprojects. The guidebook
containsinformationonfuelcontracting; biomassfuelrecovery,collection,andprocessing;
bionmas combustion; and qpricult,.u_lresidues. It provides industry.specificinformation
asmciatedwiththeplmmingof bionum energy projects,suchas thegeographicaldls*sibution
of feedstocks.Theffddeixxl hasbeeninhigh demand;altogetherapproximately1,000copies
have beendistributed.

Some informationassessmentactivitiesaretargetedat particularbiomaastechnologies. In 1991, for

insUuge,the WashingtonStateEnergyOffice leadan effortto identifygaps in infommtiondisseminationon

energyaspects of solid wastemanagementandto assess wherethe regionalprogramcouldfill thesegaps.

Otherrecentinformationactivitiesof thePacificNorthwestprowam include: (1) developmentof a

handbcx_for small.scale pelletmanufacturerscontaininga pellet fuel industryassessment;directoriesof fuel,

equipment,andstove manufacturers;anda case studydocumentingtheoperationof a small-scalepellet fuel

manufacUmngbusiness, and(2) a biomassresidueassessment,bringingtogetherthebestdataavailableon the

_ i i .... i iiiii ii i i i IJlll ...........

E.2



wood biomass _ of the 7.State resim thatmayhave potentialfor supplyin8currentor futureenergy

mnversionfacilities,as inputto energyendotherwoodproductsindustriessJulde¢ision.mskers.

Southeast, TheSoutheastprepare hass well-developedprogramof informationdevelopment.The followins

two projectsarecharacteristicof the Southeastprowsm-supportedtechnicalassessnwnts:

• Methods for Assassin8 the Economic Impacts of Biomass Enerliy FacJlJ¢tes.theproject
will _ a handbo_ md caulx_ popun describin8a _ for assassin8 theeconomic
impactsof biomass eswrSyfacilities. The audienceforthis workincludesthedevel_ and

ofbimms ena]jysystam lad _ oflkials, The availabilityof s simple and
relatively inexpensive method for evslust/n8 the direct and indirectecon_c impacts of
bkmms maly pmjem shouldpermitdevelopers,citizens,andpublicofficials to evaluatethe
eusxmc effects of projectsin s moreobjectivemanner. Thisshouldfacilitatetheprocessof
bimms charilyfacilitypmnittins.

• Case StudiesofSewate Tremmmt with Methane Recovery. Theobje_ves ofthis project
aretoobtain andaccuratelydocumentthetechnical,financial,andoperatingdataof10-12
sewage treatmentplantsthatrecovermetlmneanduse themethaneto _ electricityto
operate the plants. Thecase _ willIX_Sy a varietyof methanerecoverytedemlollies
mad intypicallarllemd mall opmlimm inthe_ Theenginoerinllandequipmentused
in thesecasesareto be _ anddisplayedfor referenceby othersinterestedin replicatin8
my of thesystans. Thepablk:afimwillprmsmtethis technologyby conveym8thesuccess and
opponunitm of theseIXOjectstootherpaaxial users. Theresultwill be s reductimof climatic

fromcmbm dioxideandmethaneand 8 reductionin useof _able fuebsuch as
oil.

Otherrecent_ msmanaz activitiesof theSoutheastprosrsminclude: (1) an assessmentof the

unpactof firewooduse intheSotXlw_tand(2) a databasedocumentingcurrentbiomassenergy-usin8

industrial,commercial,andinstitutiotudfacilitiesin theSoutheast.

Western. ThcWesternprogramhasestablishedtwo publicationsthatcompileandassess informationfor its

audiaw,es.

Biomus LiteratureSearch. Begun in March1990, thismonthlypublicationprovidesa summaryof citations

on variousbiomass relatedtopics.

Biomass Digest. Publishedperiodically,each issue contains in.depth information on a differentbiomass

_, addressingthe t_.lmoiogyor conversionproccss,environmental_, reaulatoe/ andlegislativ©

issues, andcase studies.

The Western program has developed a database that provides informationon individualsand

organizationswith biomass interests. For each entrythe followingdata are provided: name/position/title,
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organization,address,phone,affiliation,biomassinterest,and migellmtmtm information. In addition,the

databaN_ litmm_ on bimnau feedstocks,technologies,andendproducts. Thedatabaseis dividedinto

fore'cateff_ries-awicultt=e,aquamltute,municipalsolidwastes, andwood. The Westernprogramhas developed

anextensivelibraryofbiomus-relateddocuments.Thelibraryisavailabletothoseinterestedinresearching

biomustopics.Among othersubjects,theWestsmprogram'slibraryincludesinformationon biomass

feedstocks,t_, andendproducts.ThesedmtmbuosandtheWostarnprogram'slibraryareavailableto

all interestedpmies.

Periodically,theWesternprogrmnwill funda facultyfellowship in orderto strengthenthe Western

programlinkswithpartieswhichhavebioamu feedstocksand/orknowledgeof conversiontechnologies. The

Westernprogramalso slgaxm_ andco-slgxtmrconferencesandworkshops. Finally, the Westernprogram

p¢_ ctzdtgts toun to _ tovariousfftmpstheadvantagesof buildingprivate-sectorconfidence

in theuse of biomassenergy.

BiomassEnergy Information Dissemination

Greatl,aka. TheGreatLakesprogramislocatedin aregionwherestateasencieshaveeffectiveinformation

dis_on nctworks. By ufilizin8this existinginfrastructure,the migion81programcan rcachits vmom

mxliencesin a cost.4_ffective_._1efficientminus. As a result,the_ Lakesprowam dedicatesmorcof its

resou_mto tadm_ogyd_dqnncnt _vitia md thecompilationandassessmentof technicalinformation,than

to informationdisseminationactivities.

The State of Illinois' various ethanoldemmmtrationprojects are illustrative of the information

disscmina_nactivitiesthattheGreatLakesprogramis currentlyemphuizing. Technologydemomtratiomcan

bea powerfulandoPam_ _ stepfornewtechnologies) Theyare a methodof providingtangible

evidmceof technicalendecxnanicw.ceptability,andarethereforeatypeof information disseminationactivity.

• EthanolMeetDemomtrttion. Tbe_ _ _8 the Stateof Illinois'ethanol
fleet demonstrationreflects fig r_sion's broad commitment and enthusiasm for this
transportationenergyoption. TheE-87 EthanolDemonstrationProjectinvolves a fleet of 12
ChevroletLuminas,thetintvehiclesespeciallybuiltforU.S.testingofethanol.Thecars are
designated "E-87" becausetheyuse a blendof 87%cknatured200-proof ethanoland 17%
naturalgasoline. The Stateis operatingthe fleet of E-87 vehicles to evaluateethanol as a
potentialsubstituteforSamdinc.Mostof thecars arcbeingusedin thestatemotorpool-.bcing
putdgoushtheirpagesinudumandruralsettingsandin hot andcold weatherconditions. The

_ -- . -- __ ,,,,, ,, ,,,|, .-

3 SeeBrown,Livessy,Lux,andWilson(I992)fora discussionoftheroleofdemonstrationsinthe deployment
ofnewtechnolosies.
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carsarebeingextensivelytestedforperformance,reliability,costofoperation,andemissions.
In add/t/on,eachdriveris askedto evaluatethecar'sdriveabilityandoperation.

Northeast. Informationdisseminationis a nu_jorfocus anda notablestrengthof theNortheastprogram.One

key to its success is theprogram'sreliancem state agenciesto reachits audiences. As an example,Northeast

programpublishesonly 200.300 copiesof projectfinalreports.These aresharedwith state agencies,whichin

turnreproduceenddistributethemandare a pointof contactfor inquiries. Brochurespreparedby Northeast

prelpamarealso distributedby stateagencies,typicallywiththe state agency'sreturnaddressandlogo printed

on them. An exampleof tiffsis providedby theWood StoveConunun/cat/onProgram.

• WoodStoveCmnmuak_tioaProgram. This $143,000 projectinvolvedthedevelopmentof
a 20-mha_ Public_ _ fortelevisionas well as a seriesof radiotalkshows.
"Lessons_" describesfortheviewer theextentto which stoveemissions aredependent

thewaya pas_ uses awoodstove. Theprojectalso produceda brochureentitled"Bum
ItClean,BurnItRight,"whichwasdistributedto thepublicby state agencies in theNortheast.

Asmdzrkeyto successhasbeentheexmstieaoftargetedandcustomizeddisseminationcampaigns.For

example,theresultsof a woodwaste studywae targetedto veryspecificpopulationareasandaudiences,using

a databaseof 20,000 entriesmaintainedby a consultant for Northeastprogram. To ensure thatNortheast

programresearchresults aremadeavailableto industw,Northeastprogramcontractorsarerequiredto prepare

anarticle for the tradepress,customizingandsummarizingthematerialintheirproject reports.

Stakeholdercoalitionbuildingis asmtherapproachused by the Northeastprogramto ensuringthat

n:se,a_ resultsereputtoeffectiveuse. Sincetheearly1980's,theNortheastprogramhas sponsoreda program

of researchon wood stovetechnologyandenvironmentalimpacts. The results of this researchprogramhave

influencedpublicpolicy andwood stove design, in large partas the resultof effective coalitionbuilding, as

describedbelow?

• Wood StoveCoalitieaBuilding. Between1987 and 1987, theNortheastprogrmnconducted
the CooperativeWood Stove Study. This studywas the first to indicatethat there were
problemsinthefield with catalytictechnology,particularlywithregard to equipment
desntdafion.Thestudyalsoindicatedthatcatalyticadd-onsandretrofitswerenotperforming
as well inthe fieldastheyhad in the laboratow. Finally, the studyindicatedthatlow emission
non.catalytictechnologyhadthepotentialto performwell in the field.

Whiletheseresultswere_ theEPAwes involvedinsettingupa "regulatory/negotiation"process

to seekinputandcoaunentsfroma widerangeof partieson proposedregulationsto limitparticulateemissions

CitizensConservationCorporation.!992. TheImpactof RegionalBiomassProgram-SponsoredWoodStow
Researchon PublicPolicyand Technology,(CitizensConservationCorporation,Boston,MA),July.
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within the wood stove industryby setting certificationstandardsfor new equipment. At the same time, the

Northeast program was instrumentalin bringing together a coalition of regional representativesand

manufacturersto shareresearchfindings. The resultwas an unprecedentedlevel of participationanddialog

betweenmanufacturers,reaarchtn, rcffulatoc,,andthepublic. The woodstove researchprogramalso revolved

two RBEPregions: theNortheastandthePacificNorthwest.

Theimpactsof this partlcipatowprocesswerenumerous.Itaw_enod thewoodstove industryto the

probabilitythattestinghadsomethingto offerthedesignof betterstoves. It heightenedindustryawarenessof

thecleanairproblemand interestin manufacturingqualitycontrol. Finally,it impactedEPAregulations. The

CooperativeWoodStoveStudy_ theEPAto agree to the separateandmorelenientemissionsstandards

fornon-catalyticequipment. The studyalso helpedconvinceEPA to incorporateweightedburnrateaverages

into its testing protocol. Finally, the study influencedEPA to set strong manufacturingquality control

requirementsandto broaden its in.facto_ inspectionprotocol.

Northwest. Thisregion'sinformationdissem/nationactivitieshavehistoricallyreliedheavilyupontheState

TechnicalAssistancePrograms,whicharefundedby the program. Thestate bioenergyofficeshavemaintained

contactdatabasesandhave managed the distributionof reports to interestedpartieswithinthestates, State

withinthePacificNorthwestandAlaska BioenergyProgramhavealso publishedtheirownbioenergy

newsletters.Theactivityof the state bioenergyoffices has beensuppleng_tedby a varietyof otherinformation

outreachactivities.

Thestrategicplanning_ initiatedin 1990resultedin theestablishmontof a "TechnologyTransfer,

InformationandEducation"WorkingGroup. This workinggrouprecommendedseveralactivitiesaimedat

improvingd_ePacificNoahwestprogram's_ including:(1) an inventoryof the informationandtechnical

servicesprovidedby the program andrecommendationsformarketingthem; (2) establishmentof a uniform

informationsUuctt_ withinthe regionto improveaccess to theregionalprogram'sdocuments;(3) development

of a systematic approach toward improving contacts with biomass industries, regulatory agencies, and

environmentalorganizations;(4) improvementof workingrelationsandinformationexchangewith the other

regionalprogramsandwith ORNLandNREL;and(7) developmentof a media supportplan.

Public educationhas been an importantelementof the residentialwood use activitiesof the Pacific

Northwestregionalprogram. Thefollowing projectis illustrative.

• Residential Weed Energy Use Education. This series of educationalactivitiesaimedto
reducercskkaaialwoodsmokeemissions. Itwas initiatedin KlamathFalls, Oregon,under the
leadershipof theO_-8onDcpa_ of Energy. Duringthis initialphase, theKlamathCounty
HealthDepartmentprovidedwoodenergyuserswithlessons on properseasoning, freemoisture
content analysis, and public information The programalso operateda madwide advisory
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woject,creatingsigns to instructlocal residentsof dailyburninglevels. Thispubliceducation
effort was supplementedby baselinesurveyson a neighborhood-by-neighbodgxxtbasis to
identify and conununicatewith the "worst offenders"--thoseneighboduxxis with a high
concentrationof sole sour_ woodstove households.

In 1991,theprojectwas expendedto coveradditionalcities, focusingagainon their"worstoffending"

neighborhoods.Dueto budgetlimitations,theprojectwas not continuedin the 1992program.

Seatheut. TheSoudgastpmgnun has s well-developedprogramof infonnatioudisscaninafion.In additionto

relyingon statebiomasscoordinatorsto readtits variousaudiences,theprogramhasits ownnewsletter(with

a cirudatimof 2,000 concentratodin theSoutlgast,butalso extendingnationwide)enda databaseof contacts

thatis usedforthetmgeteddistributionof reportsandotherSoutheastprogramproducts.Oneusefulrequirement

of eachprojectmanager,is a publicpresentationof projectresults,whichtypicallytakesplaceat a conference

or industrytradeshow. In addition,_ _ staffareoften"ontheroad,"tryingto devel_'_stakeholder

coalitions andto link biomus resmm_ supplierswith potentialus¢_. Similarly,theprograr _pays for

educatorsandstateagencystaff to travelto makekey bioenerBycontacts.

Perhapsmore than any of the RBEP regional programs,the Southe_tern programhas investeda

considerableamountof programresourcesinto thedevelopmentof educationalcurriculummaterials. The

program'sactivitiesspantherange from secondaryschoolsto universities. For instance,targetingelementary

and middle school teaclgrs, a genericbiomass mini-workshopwas developedto introducethe_ts of

biomassresomr,es, conservation,andrecycling. At theuniversitylevel, materialsweredevelopedto acquaint

mechanicalengineul withdirectcombustionofbionmssandits_al tocompetewith fossilizedhydrocJu'bons

fuels. Thepiloteducaimmoduleincludesvideotapedlectures,notes, andlaboratoryexercises,gearedto senior

level undergraduateengineeringcoursesand focusing on directconversionof biomassresidueinto thermal

energy.

Western. TheWesternprogramhas establisheda seriesof publicationsto supportits informationoutreach

goals.

Biomass News. Published on an as-neededbasis, this publicationsummarizesvariousWesternprogram

activitiesand_ts.

Biomass Bulletin. Publishedon a send-annualbasis, thisbulletinupdatesrcadcrson news fromstatesin the

Westernprogram'sarea,theotherreg_'ml_, andinformationon Westernprogramactivitiesandprojects.

A_ andparticipationat conferencesand meetingsserveto informandshareinformationabout

biomass resomr,es andtechnologies andto makethebiomasscommunityawareof the Westernprogram. In

I II
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_klitice, thcWestern_ I_ hostsandsponsorspresentationson biomasscncrsyprojects. Recent

prescntstiom include: anscrobicdigestionof manure,benefitsof'utilizingasriculturalresiduesfor biomass

energyproduction,ethanol and methanolproduction,andmunicipalsolidwute-to-cncrsy.

Periodically,theWesternpmgrmnfundsa facultyfellowshipinorderto strengthentheWesternprogram

linkswithpartieswhichhavebiomassfeedstOcksand/orknowledgeof conversiontechnologies. TheWestern

progrmnalsoslxmsorsandco-s_ conferencesand workshops.Finally,theWesternprogramperiodically

conductstoursto buildprivate-sectorconfitknesin theuse of biomassenerg"
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COST SHARING, BY PROJECT TYPE, FEEDSTOCK,

AND CONTRACTOR

Cost Sharing by Project Type and Stage of Development

TheSoutheastregionhasachieveda 10.7 leveragingratioon projectsassociatedwithprototypetesting

and field studies. The lion's shareof this leveragingwas providedby a single project associatedwith the

installationof municipalwastem _ _lui_ Withthisprojectexcluded,averageleveraging forprototype

testingandfieldstudiesis still respectable,butbecomesa moremundane1.2.

Other types of projectshavebroughtin smallerproportionsof fundingfrom other sources. Studies

associatedwith emissionsandenvironmentalimpactshavebroughtin significantproportionsof resourcesfrom

outside sources in the Northeast,whichhas establishedsomeof its environmentallyrelatedprojectsas major

pro_ thrustsandhas thenactivelypursuedmulti-partyleveragingon theseprojects. Whilethe Pacific

Northwestwas veryactive in the pursuitof dataon environmentalissues in themid-1980's, it has scaledback

its activity in the timeframe of 1987-1991. Regionalandstate projectsaddressingenvironmentalissues had

leveragingratiosof 0.7 and 0.5, respectively.

Relativelyfew projectsassociatedwith technologyassessment,fuel standards,or the developmentof

testing_ werecoMmed by the regionalprograms.The twoprojectsconductedin thePacificNorthwest

broughtin about$1.2 for everyRBEPdollarinvested. The two Pacific Northwestprojects in this category

consistedof studiesof thecombustioncharacteristicsof biomassfuels andMSW. IntheNortheastthere was a

single projectin this category;becausethe regionperceivedthis projectas a majorprogrammaticthrustand

widelysoughtoutsidefunding,$11 of outsidefundswerebroughtin for everyRBEPdollar spent.

There is little data available¢_3ncemingcost sharingfor resourceassessment activities. Resource

essessmemactivitywaswelltmdenvayinnmstof thenationbeforethe timeframeof 1987-1991; in recentyears,

muchof theassesmnmtactivityhasbeencomimtedby the stateswithoutdirectinvestmentof RBEP funds. The

Westernregion,whichinitiateda seriesof state-by-stateresource assessmentsin 1989,has averagedabout$1.20

in matchingfundsfromits memberstates. Several States in the Southeasthavealso updatedtheirstate-wide

assessmentsduringthisperiod,andtheytoohave contributedabout$1.20 in cost sharing.

Analysesofecenon_, market,orinfrastructureissuesmadeup a significantproportionof the Southeast

program'sprojectportfolioduringthisperkxf Thesewereprojectson which the Southeastprogramdidnot seek

cost sharing. Southeasternstates also coMucteda smallamountof analysesof this type, and met their cost

sharingcriteriawith $1.20 inmatchingfunds.

InfcmmtiondissemhzationactivitiesattheStatelevel in whichRBEPfundswere investedwerematched

with $1.90/dollarin thePacificNorthwestand$1.80 in theSoutheast. Regional activitiesof this typebrought
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in $0.50/dollar in the Northwest and $0.20 in the Southeast. These projects in general were projects that could

not be expected to attract large amounts of cost sharing. In the Southcut, for instance, the development of

education curricula for engineering students and the development of a design manual for small turbines are

projects that are targeted toward general program goals but for which a deep-pocketed constituency is unlikely

to be found.

Table F.I Cost Sharing by Project Type and Stage of Development

I

Cost Sharing and Feedstock Type

Projectsassociatedwith mimal waste during this period were conducted primarily in the Southeast and

West. The Soutlgast Igogam has takena leadershipposition in the developngnt and dissemination of anaerobic

lagoon systems for Woceming wastes from feedlots. Inthese projects,both regional and state-based projects have

broughtin about two dollarsin cost sharingforevay dollar contributedby the Southeast program. In the Western

tegim, the two projectsfrom PON-I thatemployed animal waste as a feedstockwere associated with $1.20/RBEP

dollar investec[ Althoughnot included in this sample frame, a state-based project in Oregon has recently pulled

in some very significant outside funding for a methane digester in the Tillamook valley.

i i
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A_ residueswere sddn:ssed by over half of the projects funded in the Western region's PON-I.

While all of these projects provided at least a 1:1 cost share, two projects -- development of a gasifier/turbine

system and development of a cotton stalk harvesting system -- contributedsignificantly greater proportions.

Table F.2 Cost Sharing - by Feedstock

.... 1.9 * * *
ill

- - 2.0 1.9 1.2 * * *

0.9 2.3 0 - - " * 3.9

- 2.1 1.3 6.9 - * * *
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1.1 2.6 ° - - * * *
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Cost Sharing and Type of' Contractor

Table F_3 Cost Sharing- by Contractor Type
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COMMERCIALIZATION POSSIBILITIES AND OUTCOMES

This apex hia_li_tsRBEPnctivitiesthathave ledto general¢o_ializatio. outcomesor are

likely to have a _ialization outcomeinthenearfuture.

Residential Wood snd Pellet Stove Development

Wood stove technologyis wheretheRBEPshave hadthemost directimpacton _ialization.

RBEPshavebeen instnunentalin emissionschar_terizationsandalternativewoodstove testing. The RBEPs

havewctk_ in coc_rationwith state_, theEPA,andtheprivatesector. Thechanges in theway industry

tests stoves and the type of stovesthatate foundin themarketplaceare in.parttheresultof P,BEP activities.

TheRBEPshave alsobeen on theforffrontof promotingthe use of pellet stoves. Pelletstoves offer a

of advantagesoverccnves_cmd"ocgd"wotxlstoves.Pelletstoves arecleau_ burningandmoreefficient.

Thepelletswe denserand_ areeasiertostoreandtransport.Moreover,theuse of pellets wouldopen.up

new biomassresources(e.g., mill residues,uw dust,agriculturalresidues)thathave notpreviouslybeen used

in the residentialsector.

Northeut. TheNogtlgastprogramhaslad somenotablesuccesses in residentialwoodstoves. Concernsabout

woodstoveet_cia_, emissions,healthandsaf_y(carbon monoxide,creosote _ulation) prompteda series

of activities. Fromtheirprojecton the performancemonitoringof advancedwood stoves it was found that
i

catalyticandadvancedtechnologystoves per,_onnedno betterthanconventionalair-tishtstoves. The Northeast

program projects resultedin changes in the way stoves arecertifiedso that Isboratow tests more closely

approximatein.house use. Nortbeastprogramprojectsalso identifiedareas in stove construction(gaskets,

baffles, sloppy assembly,etc.) thatcouldresultinincreasedemissions. Improvedstove designs incorporating

betterandstrongermaterialswith h/ghermanufacturingqualityandfeweremissions haveresulted.

Northwest. TheNorthwestWolFamhashadcemnercializafionoutcomessimilarto thoseof theNortheast. The

Noahwest'smultiyesractivitieshaveledtothequantificationof emissions,thedevelopmentof moreappropriate

stovetestingprocedures,andinchangesin manufacturingproceduresincludingthemarketingof morereliable

andloweremittingstoves. As in Northeastregion,newand improvedstoves arenow on the market.

The Northwestprogramhasalso initiateda numberof projectsinvolving pelletstoves. Forexample,

theperfmmanceof pelletstovesweremmitoredinMedford,Oregon. Resultsindicatethatemissions frompellet

stoves were much lower than those from conventionalwoodstoves. Moreover,the stoves ran at fairlyhigh

thermalefficiencies. Althoughthis projectdid not have anydirectcommercializationoutcome, the project

demm.qrat_thatthesestovesperfixmedto near"lab"certifiedvalues. Projectsof this typecan directlyimpact
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sales by demonstratingthatthe stoves performas _cated endaredurableunderactualuse conditions. For

example,thepellet stove testsarebeinllusedu marketinlttools by stove manufacturers.

Seuthu_ The_ pmffamIm funded8 few pellet stove andpellet fuelprojects. _ areno specific

commercializationoutcomesto date,but the prospectsfor niiptificantmarketimpactsremain. One project

involvesthemeof_ s apelletfuel. As oflilhtallyenvisioned,fmnm would grow theirowncorn (I-1.7 acres

for2 tom of fuel)forconversionintopellets. Thisprojecthas thepotentialfor widespreadadoptionas theiris

excmscroplandandthesefuelscouldbem _ve sourceof homeheat. In addition,theSoutheastprogram

is fimdingotherpellet fuelprojectsthatareusin8 a combinationof feedstocks(woodwastes, MSW,coalfines)

and a extrudedlos projectthatuses wood wastes as a feedstock. For all of these projects,it is prematureto

discuss¢ggnmem_ outcomes.However,thereexists considerablepotentialforgreateruse of these fuels.

Western. TheWesternWolgamhasfundeda projectto use surplusagriculturalresiduesto producea densified

fuelIollforsale to residentialwoodfuelmarkets. Theprojectwoulduse existingtechnology. If successfulthe

wojectwouldleadto the_ of t newbkxnassproductandhaveconsiderablelocal benefitswhere

the fuel Io8 is p_. Tt,_projectis ctm'_tly in progress. Cotmnercializationsuccess is dependenton a

varietyof factors,includin8productcost relativeto locally8atheredfirewood,anddevelopmentof a supportin8

infrasu:tcture.

MSW Disposal and Alternatives

AlflmuSheachoftheRBEPsis addmsi_ theproblemMSWdisposal,it is difficultto pointto particular

teclutolo__alization outccu_. MSWdisposalis an extremelycontentiousissue fraughtwith a _ad

regulatoW andsitingissues(NIMBYcontents). Increasingdifficulties in fmdin8 adequatelandfillspaceand in

sitingincinerat_facilitieshasnotmadeiteasierfor theRBEPsto promotealternatives.Nonetheless,theRBEPs

havebeenkeyplay¢_inumfrmfinlgsomeof these issues andbarriers.Projectsinvolving wasteseparationand

characterization,derivationof fuels from waste streams,characterizationof emissions andash from MSW

combustion boilers, and applicationof coaenerationtechnologycould lead to greaterutilizationof MSW

resourcesandindeterminingalternativesto landfills.

Industrial and Municipal Biomass Energy Conversions

A Wimty forn_ of theRBF.Pshasbeenbiomassenergyconversions. This technologyareaincludes

theconversionofexistingindustrial,municipal,andutiliWboilersto biomassenergy. Theseprojectshavebeen
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variedwithrespectto fuelsused andend.use application. Thepotential_ia!ization outcomesforthis

technologyarediscussedbelow.

Great_ IntheGreatlakes region,one of themoatcomprehensivebiomus energyconversionprogranm

is bein8makrtakenby theStateof Ohio withfinancialsupport fromthe GreatLakesprogram.In 1989,over

70,000 amrvvyformswere mailedto boilerandoperators. About 8000 of the surveyswere returnedandthe

enteredintoa databue. _ datawas thenmatchedwith informationm woodresourcesandcosts.

To date theprogramhas identifiedover !200 boilersthat arelikelycandidatesfor conversionto wood. The

thatsomeofthesewillbeconvegtedarepromisingasmanyof theboilers areneartheendof theiruseful

life (40 years)andstricterairqualityagmglardemaylimitthe_tinued use of coal.

Northeast. Nortlzast programactivities in this area have focused primarilyon infommtiondissemination.

However,theNorthe_t programhas providedtechnicalassistanceto manyconunercialestablishmentsand

in_tutionL Thissssistan_ hadledtothecmvenion of severalfacilitiesto bionuwsenergy. Forexample, f Iee

public schools in Vermontwere convertedto wood-fired beating systems. In addition to space !,_ttinll

applications,therearenow over 60 wood.firedpowerplants in the regionthat areeitheralreadyexistingor

plannedandpropmed.

Southe_t. The_ Wosmn 6nled EnmlD,Pmt"mmm_Systmmto _ the_hnical and_©

feasibilityof convertinga 60 MWcoal.firedunitat TVA'sWattsBarPowerStation to burnwhole treewood.

Theresultsindicatethatpowercouldbe _ inexpensivelyandbe competitivewithalternativebaseload

generation. Moreover,theprojectwouldoffer ntunerousenvironmentalandregionalecotgam¢benefitsto the

area as well. Althoughdecisiomto go aheadwith thisprojecthave beenplacedon bold,this projecthas the

potentialto demomtratea new senerationof steam-turbinetechnology.

The_ regionhas also hadconsiderablesuccess with industrialwoodenergyconversions.The

meetrecgmdatasuggestthatthereare wellover 1000commercialand industrialfacilitiesthatuse woodenergy

(woodwine andwastesfi-ompulp andpaperindustry)in the region. Thedirectandindirecteconomicimpacts

we estimatedatover$1 billionin inmmeandover71,000 jobs. One exampleprojectthat is producingspinoffs

is thecogenerationfacilityinstalledat SuttonLumberin Tennessee.

Western. TheWestern_ hasa numberof projectsunderwaythatcould leadto somecommercialization

outcomes involvingthe useof biomasswastes for industrial,commercial,andmunicipalapplications. While

these projects arenot expectedto reachthe marketwithinthe next 2 to 7 years, they may providevaluable

information. Among the projectsthat have high potential are:Developmentof an IntegratedGasifier/Gas



TurbineB_ PowerPlmt; _ization of a Small.SystemBionmu Ouifler; andBiomus Firingfor

CottmDryingst anOkleheam_ GinPlant. All of these projectshavepotentialforreplicationthrouEhout

theWutm_ region.

Btomau Derived Liquid Fuels

A 1 psi RVP waiverborn the Clean Air Act's req_ts for aasoline was recentlygrantedfor

gasolinesblendedwithethanol. Thiswaiverhas thepotentialto doubleU.S. sales of ethanol. Inadditionto the

RVP waiver, efforts are utuiegwayto changethecurrentethanol tax exemption. Undercurrentlaw ethanol

blmde_ arealloweda 7.4 cent pergallon exanption flom the gasolineexcise taxon blendscontainingat least

10%ethanol.The 1_4 blendmakesfora fuel_g 3.7% oxygen. Theproposedchangesto the lawwould

allow the equivalentexcise tax exemptionst less than 10%blends, namely7.7%and 7.7% percentcthanoi.

Tlzse dumSmwouldconformto oxygm mquismuu of 2.7% and2.0%,asmandatedby CleanAirAct fornon-

attainmentareas. The neteffect of thesechangeswouldmakegasoline-ethanolblendsmorecompe_tivewith

refmmdm_ Sasolinm.TheGreatl.,akmpmgrsmhashadtheleadin ethanoltechnology. Otherprogramshave

focusedmoreon the developmmtof liquidehem non-cornfeedstocksfornichemarkets.

Great Lake,. The GreatLak_ programhas placeda greateremphasison ethanolproductionin recentyears.

A project with potentialcmmnercializationmccesa involves thedevelopmentof a membranetechnologythat

could serve to increasepmceu conversionefFgiencyandlower overallethanolp_on costs. The Gr_

Lakes prolgramhas also spomomd an ethaml fleetdemonstrationandthedevelopmentethanol.fueledheavy

engines. Both of theg projectscould lead to greateruse of ethanolfuel in fig future.

Northwest, The PacificNorthwestWogrsm has hada numberof activitiesin biomsts derived liquidfuels.

These projectshave includedtheconversim of MSW to ethanol andtheuse of vesetlble oils as diesel fuel

substitutes. _ have been no cmmna_ialization outcomes _ these projects. These projectshave

demmsnted _ feMibility,butthese fuels,at present,arenot competitivewith conventionalfmsil-bued

liquids.

Western. TheWestegn_ hasfundeda numberof projectsto deriveliquidfuelsfrombiomass,primarily

qp_ultumlwutcs. As with allWesternprogramprojects,theseactivitiesarein theprocessof completionand

there are no direct comng_ialization outromesat this stage. However,the potentialfor cmnmercialization

successexists inthefiveyeartime frame. Amongtheprojectsthatcouldleadto greateruse of biomassderived

liquidfuelswe theConversionof RiceHullsto DieselFuelandtheBioconversionof CellulosicMSW to Ethanol.
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Anaerobic Disestion Technology Development

Anaa_ic di_ techno_ _ hasnotbeen a keyprosrmm_c u_ foral!RBEPs. The

Southeasthashadactivitiesin thisareaandthemostcommercializationour,runes.TheGreatLakesand

Northeastdonothav©a significantprogramindigestiontechnology.

Southeast. The Southeastprogramhas numerousanaerobicdigestiontechnolosyprojects Anestimated34

trillion Btu'sof harvestableenergyin the formof biosas (methaneandcarbond/ox/de) is annuallylost to the

liimmphaefixxnanaerobiclqpnm usedto treatlivestockwastesin theSoutheastRqlion of theUS. Livestock

productionfacilitiescouldusea largeportionofthis energyto becomenearlyenm'gyself. sufficientwhichwould

havea _ positiveccmcz_ impacttotheSoutheastRegion. Ithasbeendemomlxatedthatit is quite feasible

to harvestandutilize thebiogasp_ fi'mnlagoons. The developmentof anaerobicdigestionsystemshas

beena nmltiyearactivityforthe Southeastp_. Therearecurrentlyoperatingdigestionsystems in atleast

six states(Arkansas,Florida,Lou/sima,NorthCarolina,south Carolina,andVirsini8)in the_t region.

Theresultsof these demonstratiomhive resultedin the installationof digestionsystemsoutsideof theregion

(California andTexas). The Southeastprogramis attemptingto developinformationthat can assist others

wantingto knowmoreaboutanaerobicdisestim systems. Commercializationeffortsto dateareminorrelative

to thepotonfiairesourcecontribution.
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