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1. Executive Summary

In 2018, the Washingtobegislature passed HB 2580pportingproduction ofrenewable natural gas

(RNG) and requesting thésudyfrom the Washington State University Energy Progeand the

Washington Department of Commerd@NGs produced by separatingethane fromraw biogas
createdthroughdecomposition of organic wasteds landfills, wastewater treatment plan(8VWTPSs)

livestock farms and other locations their request, legislators describedspecific public policy

objective a2 adAYdzZ I §S Ay @ Saadicynsiyoring compressiéndnutdentO | LIG dzNB
NEO2@BSNES YR dza8S 2F NByYySs4lofS ylFadz2NIf 3IFra F2N KS

This report build®n the2017 studydHarnessing Renewable Natural Gas for{Gavbon Fuel: A
Roadmap for Wdsngton Stateg which developed hypothetical estimates of current and future RNG
production Thisnewreportresponds tai K S [ S 3 éxpréssedblyebtiBeldy providingemore
detailed inventory of thenost practical opportunities andssociateccostsfor RNG productiothrough
anaerobic digestionlt describegpotential usesof RNG bytate agencieand offersrecommendations
for limiting the carbon intensity of RN@®. also explores issues surrounding pobiggions, specificalla
renewable portfoliostandard supporting RNG.

Three large bioggsrojectsalreadyproduce enough RNG tdfset 1.3 percentof currentfossilnatural
gasconsumptionin WashingtonAt present, this RNG is being sold into the California market due to the
significant value availo £ S dzy RS NJ -@abonifueksiarndard&aiied analysibasidentified
hundreds of additional locations where RNG could be prodirt@doximityto the natural gas pipeline
grid. Howeversignificant investments are needed to condititire biogas topipeline-quality standards

as well azonstructnew pipelines andinjectthe RNGnto the pipeline grid.

This study finds thatven thoughthe direct cost to produce, clean and deliver RNG into a natural gas
pipeline often falls in the range of 1 to $20 per MMBtu, the total project value requirgd attract
private investment can be $20 $30 per MMBtu Significaneconomies of scalexistthroughout the
RNGsupply chainmakingit valuable to arrange RNG projects in chains or clusters thasttaregas
conditioningand pipelineinfrastructure Various policies that subsidize RNG development or provide
credits forthe environmental and economic benefits of RNG can further mitigate deglelopment
costs.Public sector preferentiglurchasingpolicies and programs can also increaeenand for RNG

The analysis performed demonstrates tlaatequateopportunitiesexistfor RNG productioequivalent
to 3 percentto 5 percent of current naturbegasconsumptionin Washington. The timeline for achieving
a3 percentto 5 percentRNG productiogoal can becceleratedvith support from ratural gas utilities
through a Renewable Portfolide®dard (RPSDesigning an RRI$at takes carbon emissions into
consideration would accelerate projects that produce RNG from dairy manure addvaste. Lifecycle
greenhouse gas emission reductions can be frrégnhanced by adopting a compientary clean fuel
standard (CFS) that prioritizes natural gas for transportation over other uses.

Promoting Renewable Natural Gas in Washington Staiecutive Summary



2. Background

RNG, also called biomethane, is produced by removing carbon elioxiigtr gases, angarious
contaminants from biogathat results from thenatural, anaerobic decomposition of organic materials in
landfills and anaerobic digesters located at wastewater treatniadaitities food processinglants and
farms.Biogas can be used in its raw fofgenerally 4@ercent to70 percentmethane, depending on
source)to generate power and heabr it can beconditionedas RN@o meet quality specificationtke
those applied to fossil natural g4at least 97percentmethane) RNG carhen be distributed and used
for the samearray ofapplications, fronpower gereration and heating to transportation fuel.

Figure 1. Schematic of Typical Production, Upgrading and Distrib@ibwdy/s for RNG
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This reportupdates and refines estimatdsr RNGproductionin Washingtorfrom a wide range of
sources, building on infaration presented in two previous studies:

1 dBiomethane for Transportation: Opportunities for Washington Sfate
1 odHarnessing Renewable Natural Gas for{Gawvbon Fuel: A Roadmap for Washington $fate

Until recently, biogas use has largely been limitetieating and power generationNumerous factors
are now driving biogas into new markets, especially as partation fuel. These factors include:

1 Biomethane for Transportation: Opportunities for Washington Stétestern Washington Clean Cities, 20Vjsed2013
2 Harnessing Renewable Natural Gas for {@mvbon Fuel: A Roadmap for Washington Stl€U Energy Program, 2017

2 Promoting Renewable Natural Gas in Washington Stsekground


http://www.energy.wsu.edu/Documents/Biomethane_For_Transportation_WWCleanCities.pdf
http://www.energy.wsu.edu/Portals/0/documents/RNG%20Roadmap%20for%20Washington_Commerce-WSUEP_Final%20Report_Jan%202018.pdf

1 Increasing value of renewable fuels undiederal and state renewable fuel standards
1 Maturation of state Renewable Portfolio StanddRPSjequirements for electrical utilities
1 Improvements in biogas conditioniragnd RNG compressiaachnologies

9 High operating and maintenance costs for electrical generators

As a result, RNG developers atgfting away from power salgbrough interties to the electrical grid
andtoward natural gas pipeline interconnections to tap more diverse marketsmportant
componentof thisreport isthe identification of organic waste sources and waste managenfanilities
that would begood candidates foproduction anddistribution of RNGdue to their proximity to the
natural gagipelinegrid.

RNGcanbe directly injected into an interstate or local distribution pipeline through an interconnection
at or nearthe point of production(typically less than 5 milesyhe RNG will be tested antustmeet
standardsestablished to both preserve the integrity of the pipeline grid and ensure the quality of gas
delivered to customersThese standards are currently setammad hoc basis by the receiving pipeline
company. Durin@019 the Washington Department of Commerce will coordinat@kintary
conversation with gas utilities and regulators regarding developmeataaimmon standardr quality

tariff for pipeline injetion of RNG.

In addition to direcpipelineinjection by a single facility, RNG developamsiooking for opportunities
to sharebiogasupgrading compressionand injection infrastructuremong multiple producers. RNG
from more remote locationsould aso be compressed into tube trucks and delivetedhjection points.

When exploring potential RNG locatigtisis study considered producers large enough to be stand
alone facilities andnore modestly sizethcilitiesthat could be part of huland-spokeor chainclusters

Figure 2. Hb-and-Sokeand ain Modelsfor SharingInterconnectiorCosts
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To address the difference between the cost of producing RNG in smaller, distributed quantities and
extractingnatural gas fromlargeunderground reserves, this study reviews policy mechanisms that
monetize social and environmental attributes of RNG. Therfd Renewable Fuel Standard and
Califoy Al Q& [ 2¢ [/ | Nar@ofrreflyte key faikiet yirRérsNGR RNG development.

Promoting Renewable Natural Gas in Washington Sasekground



3. Inventory of Opportunities

Building on previous workhis studyupdates andefines estimates for production of RNG from landfills,
WWTPsagriculturalproducers, food processgmunicipal solid waste handlerand other sources of
organic wasteslt identifies where existing fdities are close enough to the natural gas distribution
systemto be candidates for production of RNG that can be injected into the pipelinelgodeling RNG
potential is challenging due to the dynamic nature of biogas sources. Landfilfajguantities evolve
over time,WWTPserve changing populations, and dairy farms expand or close. This inventory is a
shapshot in time of RNG resources in Washington.

3.1 Methodology

The project teantonsideredRNGresources from two perspectives: 1) sourcesigfanic residualsand

2) existingwaste managemeninfrastructurethat might host an RNG facilitythe data search started

with updatesfrom sources useéh previous surveysuch ad).SEnvionmg’ G I £ t NP G SOGA2y | 3
(EPALardfill Methane Outreach md AgSTARrpgrans, wastewaterpermits in the National Pollutio

Discharge Elimination Systeland livestock manure data frostate and federatlepartmentsof

Agriculture Newdata resourcesvere foundbased on various permitting and reporting requirements
includngWashingtors S LI NIi Y Sy (i (EzdfogyPp€draittagdRepOrting Information System.

The search for organic residuals included souatesady producingiogasr & ¢St f & .2y Sa (Kl
The wastewater, biosoligdand greenhouse gas reportisgstems used by EPAdBcology contained

helpful data. Whenever possihlspecific waste data for each facility was noted or an estimate of the

potential availableRNG was calculatedlot all identifiedsources show residual/olumesbecause

availabledatamight be dated incomplete orhighly seasonal in nature. Sorseurcesonly showlevels

of business activity (e.ross sales, number of employeeBarticular attention was given toigh
volumesourcesespeciallthosewith strong energy potentigle.g, seafood, oils)The search explored:

1 Landfills 1 Eggproducers
1 Wastewatertreatment plants 1 Fishhatcheries
T Composters 1 Renderers
1 Foodprocessorgincludingmilk, meatand 1 Treefruit packes
poultry processory 1 Vineyards
M Dairies 1 Breweriesanddistilleries
1 Nondairy animalfeedingoperations 1 Commerciafeed andpet food

Theinventoryalso identifiedocationsclose to gas pipelines thaaveor had a wasténandling purpose
that mightbe repurposed ahkostsitesfor RNG development. Examples include closed landfidiste
transfer stations, compost facilities, alldWTPgEmunicipal and industrial) thahight be smallerin
capacityor donot currently haveanaerobicdigesters

Distance to natural gas pipelin@gas assesseit three ways:
1. Highvolume organic waste management infrastructure withhmiles
2. Secondary infrastructure anbiogasandfeedstock sourcewithin five miles
3. High~volume and higkenergy content feedstocks within a 30ile haul radius

Promoting Renewable Natural Gas in Washington Stiaeentory of Opportunities



Five counties fell outside the search araeludingClallam, Jefferson, Okanogan, Pacific and San Juan.

After a lengthysearch the teamincorporated locatiordata for facilities and feedstocksto a
geographic information system (GL&edto then calculate distancgto pipelines TheGIS data for the
natural gas gridvas provided by the Washington Utilitiaad Transportation Commission, which
regulates pipefie safety for portions of the gas grid operating at 250 psi and above. Thertfere,
study does not showmaller portions of thegrid that delivergas to many residential and commercial
customerslt mightbe possible talsoinject RNG intdheseportionsof the gridat specific locatios.

3.1.1 Landfills
Figure 3. Organifolid Waste Management Facilitieés Proximity taNatural Gas Pipeliner{@d
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For an estimate of RNG potential from landfiboerces, this study looked at 1dandfillswith the

potential to yield substantial biogaghose with gas collection systems already in place were considered
more likely candidates. The project team supplemented previously gathered data on greenhouse gas
emissions from Ecology and EPA with direct repfsom facility operators.

Landfills generate raw biogas as organic materials decompose. Some highly putrescible materials, such
as food scraps and grass clippings, decompose rapidly. Woody or fibrous materials decompose over

Promoting Renewable Natak Gas in Washington Stajnventory of Opportunities 5



longer periods. As a resulgndfill gas is generated at varying levels awae. Most landfills suitable for
RNG production are required to collect and destroy biog#A estimatewndfill gas collectionystems
can effectively collecibout 75 percentof the methane generated byecomposition®

3.1.2 WastewaterTreatment Plants

Figure 4. Wastewater TreatmeRtantswith Significant Potential Biogase\ds

WWTPs use a variety wéatment methods to produce biosolids aricbated water for discharge tohe
environment.Anaerobic digesterseeded to capture biogaagre mostoften usedat larger WWTPs to
further treat biosolidsThis study focused on facilities with digestarsllarger facilities without
digesterghat havethe potential to generate significant enough quantities of biogafthe nearly300
WWTPs in Washingtorf least 65operatewith digesters Another nine have the potential to generate
enough biogas to consider incorporating digesters into their opemnatio

For this study, the number of customers was usedhodellikely wastewater inflows and resulting
biogas productionRNG production from WWTdbgestersvariesas manyfacilitiesburn the biogas

3LFG Energy Project Development Handbook (Chapter 2: Landfill Gas MpdeBiie)A, 2017
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