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Glossary of Terms

Agricultural Feedstock: feedstock for a biogas plant producethon (e.g., manure or crop
residues.

Biogas: renewable methan#ch gas produced by biogas plants.
Biogas Plant: built to produce biogas from feedstocks.

Biogas Upgrading: removal of carbon dioxide and other contaminants from biogas to produce
renewable natural gas.

Biogas Yield: amount biogas produced per unit of feedstock.
CAPEXCapital expenditures required to build an-tarm biogas plant.
Caodigestion: mixing of different feedstock inside a digester tank.

Digestate: material removed from a biogas plant omsest useable dry mattethas been
converted to biogas.

Digestate Management: increasing concentration of digestate nutrients to enable cheaper
transportation.

Digester Tank: vessel where feedstock is converted to biogas by microorganisms.
Dry Matter: percentage of feedstock lefiter all moisture has been removed.

Economic Feasibilitgnalysis of a project's costs and revenues to determine whether or not it
is financially logical to complete.

Feasibility Assessment: study that assesses the suitability of a biogas plant faaryour f
Feedstock: organic material, such as manure and food waste, used in a biogas plant.

Gigajoule (GJ): measurement of energy approximately equivalent to 277 kilowatt hours of
electricity.

Greenhouse Gasa gas that contributes to the greenhouse effect @lgsorbing infrared
radiation (e.g., carbon dioxide).

LYGSNYyIlLf wlkiaS 2F wSldzaNYyY YSIFadaNBE 2F |y Ay@Sa
Mixed Food Waste: neagricultural feedstock.

Non-Agricultural Feedstock: feedstock for a biogas plant producedaati (e.g., food
processing and residential waste).

Nutrient Recoveryextraction of nutrients from digestate into a more concentrated form.
OPEXOperatingexpenditures required toun an onfarm biogas plant.

Pasteurization: heating of feedstock to kill bacteria.

Renewal# Natural GagRNG) renewable replacement for natural gas made from biogas.
Sensitivity Analysis: assessment of how changes to costs and/or revenues e@npaotmic
feasibility.

Tip Fee: price you are paid to accept, or have to pay to acquire, feedstock.

Unlevered Internal Rate of Retunrmoney the farm has before paying its financial obligations
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Executive Summary

The basic concept ofnaonfarm biogas plant is simple; place organic material into a warmed
airtight tank and let natually occurring microorganisms convert this material into biogad
digestate Biogaxan beupgraded taenewable natural gas arsbld to a local gas utilitpigestate
which contains all of the nitrogen, phosphorus and potassium of the iomé&nic magrial, can be
land applied as fertilizer.

On-farm biogas plants come in a variety of shapes and sizes, from small and technologically simple,
to large and technologically complexariability isbecausehe availability oforganic materiabnd

the type ofbiogas plant equipment required can vagyeatly between farms.The B.C. ORkarm

Biogas Benchmark Studyersion 2 was created to provide B.C. farmemsd governmentwith
economt feasibility estimationgor buildingon-farm biogas plardacrossas widea range oB.C.
farmsas possible

In total, fourteen farms are assessedthre B.C. Oirarm Biogas Benchmark Stu@ersion 2.
These farms range from small to large dairy (£3)500 cows), cattle (1,002,500 cattle) and
poultry (2.5¢ 5 million chckens) farms. Each of these farm are assessed assuming different
amounts/type of availablerganic materiali.e., manure and mixed food waste), and with and
without three key pieces of equipmentnixed food waste cleaningrenewable natural gas
compressio, andnutrient recovery equipment

Farm Scenario #4.6 assesthe requiredrenewable natural gasalepricefor different sized dairy
farms cadigesting 51% dairy manure and 49% mixed food waste. Results for Farm Scemgio #1
show that farms withkl50 dairy cows can be economically feasible in B.C. if they build a biogas
plant without mixed food waste cleaning, renewable natural gas compression or nutrient recovery
equipment.

If mixed food waste cleaningequipment is required, farms needi00 dairy ows to be
economically feasible in B.Créhewable natural gasompression or nutrient recovesquipment
is required or if mixedfood waste+ renewable natural gasompression, or mixed food waste
cleaning + nutrient recovery equipment are requiredarms need»300 dairy cows to be
economically feasible in B.Créinewable natural gasompressiont+ nutrient recovery, or mixed
food wasterenewable natural gasompressior+ nutrient recovery equipment are requirethrms
needx400 dairy cows to be economicallesible in B.C.

Farm Scenario #7 and 8 ass#ss required renewable natural gasaleprice for different sized
cattle feedlots cedigesting51% cattle manure and49% mixed food waste. Results for Farm
Scenario #7 and 8 show that farms withm > gattleican be economically feasible in B.C. if they
build a biogas plant without food waste cleanimgnewable natural gasompression or nutrient
recovery equipment. If mixefibod waste cleaningenewable natural gasompression or nutrient
recovery equipmenare requiredfarms needx H = pattleito be economically feasible in B.C.

Farm Scenario #913 assesthe requiredrenewable natural gasalepricefor different sized dairy

farms coedigesting80%dairy manure an®0%poultry manure, or digestind00%dairy manure.
Results folFarm Scenario #9 13 show thatfarms withx H D dairy cowsco-digestingdairy and

8
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poultry manure,or farms withxx H 2 glairy cows digesting dairy manucan be economically
feasible in B.C. if they build a biogas plant without mixed food waste clearimgyable natural
gascompression or nutrient recovery equipment.

If renewable natural gasompression equipmernis required farmsco-digesting dairy and poultry
manureneedX H = n 1 1 Rb be Bddnordigakly deasible in B.@rms with)XH D plairycows

digesting dairy manureannot be economically feasibjelf nutrient recovery equipmentor

renewable natural gasompressior nutrient recovery equipmendre required T N a A G K )
dairy cows caligestingdairy andpoultry manureor farms with)KH 2 plairy cows digesting dairy
manurecannotbe economically feasible in B.C.

Farm Scenario #14 18 assesshe required renewable natural gasaleprice for different sized
dairy farms cedigesting80% dairy manure and20% poultry manure using moduladow-cost
biogas plantechnology Results for Farm Scenario #1248 show that farms withk 50 dairy cows

can be economically feasible in B.C. if they build a biogas plant without nutrient recovery
equipment. Ifnutrient recovery equipments required ft N & 258 daiy cotyscannotbe
economically feasible in B.C.

Farm Scenario #19 and 20 ass#sseconomic feasibility of chicken farms digestik@@%poultry

manure. UnlikeFarm Senario#1 ¢ 18, which assesegequired renewable natural gas sgbeice,

Farm Scenario #19 and 20 asstmsmaximum affordable cost adigestatestrippingequipment
(thisequipmentis neededo remove nutrients frondigestate prior tat being recirculated talilute

incoming poultry manurk This was done becaugbe numberof poultry manure biogas plants

around the worldis very small and the cost/performance of digestatipping equipmentfor

poultry manure biogas plants relativelyunknowrn® | & A dzOKX AdG gl ayQda LI
digestate stripping equipment costs for the B.C. OfFarm Biogas Benchmark Stu@xersion 2

based on industrwide experience

Results fronfFarm Scenario #19 and 20 show that farms with 2.5 million chickens can spead
$1.24 million and farms with 5 million chickens can speipcto $4.8 million on digestatestripping
equipment and stilbe economically feasible in B.C. Howewasrmentionedthe cost/performance
of digestatestrippingequipment for poultry manure biogas plants is relativehknown.As such,
further researchwith a key focus on digestate stripping equipment is required to better
understand the economic feasibility of poultry manure biogas plants in B.C.
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1. Introduction

The B.C. Ofrarm Biogas Benchmark Studiersion 2 ijerein referred to as the B.C. Benchmark
Swudy), was created to provide B.C. farmewsth updated, detailed informationabout the
economicfeasibilityof buildingbiogas plarg on avariety of different farmsB.C farmerscan use
information provided in thé8.C Benchmark Study to perforapreliminary feasibility assessmesnt
for building a biogas plant on their own faymithout firstpayingthe cost of a feasibility study that
may return a foreseeable negative verdict.

For B.C. Government, thig CBenchmark Study provides a better understamgdof theeconomic
feasibilty of onfarm biogas plant technologyrurthermore, it providesmportant information
pertaining to the costs, benefits, and necessary government suppeguired to enable
economicallyfeasiblebiogas plants to beuilt on avarety of different B.C farms.

TheB.C.Benchmark Study is not intended to providetailedinformation about orfarm biogas
plantequipment orthe development steps required to take an-ferm biogas plant from idea to
operation.For this and other infomation about on-farm biogas plantspleaseread the OrAFarm
Biogas Development Handbotie B.C. Farmers

11
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2. How 10 UseThis Study

For thosewith limited biogasknowledge it is suggested tetart with Chapters3 and4. Chapter 3
provides a bref introduction toon-farm biogas plantsincluding how they work and the different
technologiesavailable Chapter4 providesbasicinformation abouton-farm biogas plantosts and
revenues, andexplains howbiogas plants on similaize/type offarms ca be different

Forthose familiar with biogas, it is suggested to start wihaptes 5 and 6. Chapter5 provides
information on thedifferent scenarioqi.e., farm size and type, feedstock availability, equipment
choicg etc) assessedh the B.C. Bertumark StudyChapter6 listsall ofthe assumptions used to
asses®n-farm biogas planteconomicfeasibility. Read thesechaptersto know which scenarics
mostsimilar tothe farm or type of orfarm biogas plant you are interested in.

Chapter7 presentsthe economicfeasibilityfor building onfarm biogas plants for eacitenariq
while Chapter8 summaises the economic feasibilityf building on-farm biogas plargacross all
scenariosFinally Chapterd provides information on the greenhouse gas emisseductions that
would result frombuildingon-farm biogas plants

It should be noted that while ibgas can produce renewable heaenewable electricity or

RenewableNatural Gas (RNG) the B.C.Benchmark Studfocuses solely oRNG This is because
RNGcan be sold td.C.utilities throughoutB.C.Converting biogas into renewableat is rarely

profitable unless there is rge,yearround demand fothe heat neaby. Converting biogas into
renewableelectricity iseconomicallychallenging because as 2919, B.C. Hydrisn® purchasing

renewable electricity. This looks unlikely to chasgen
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3. Introduction To Biogas

The basic concept ofnaonfarm biogas plant is simple; place organic material into a warmed
airtighttankand let natura® 2 OOdzZNNA Y3 YAONR2NHI yAaYa O2y @SN
into biogas Biogascontainsmethane (typically60%¢ 65%), carbon dioxide (typica®p%¢ 40%),

small amounts of water, hydrogen sulphidend other trace gases. Biogass upgraded to
RenewableNatural Gas(RNG)y removingcarbon dioxide anavater. RNGis sold to local utilities

as a replacement for natural gas.

Digestate is the material removed frothe digester tankafter microorganisms have finished
converting most of the feedstockto biogas. Digestate, whicis typically 92% ¢ 96% water,
contains almost all of the nitrogen, phosphorus and potassium of the input feedstock. While
digestate is a good fertilizemd can be land applied using the same equipment as used for liquid
manure, finding farmlanchear toa biogas plant to ggaddigestateon can be challenging.

Feedstock suitable for efarm biogas plants can begacultural(i.e.,those produced on a farm
such asmanure, spoiled silage and crop residuesd ron-agricultural(i.e., unwanted organic
material produced by nofiarm sources, including food and beverage processing, grocery stores,
restaurants, hotels and homes). Throughti B.C Benchmark ®idy, nonagricultural feedstock

Ad NBFTSNNBR (2 Fa WYAESR T22R ¢l aisSqo

There are two types of biogas plant. These are wet biogas plants and dry biogas plants. A biogas

LI Iy A& RS T AalfféeBstotkdixettogdttiefds punfpéblé and can be stirréaside

tanks. Wet biogas plantsire sometime referred to as completeixnor continuous stirred biogas

LI Fydao ! oA23l & LI dlfgeistoskinixe ®dethef iS tRo dry o piHiR,MBdQ 6 K S
therefore must be shovelled or augure@hroughoutthe B.C Benchmark Studythe term Hiogas
plantQefers towet biogas fants unless otherwise stated

Digester tankscan operate at one of three temperature ranges; psychrophilic (below 25°C),
mesophilic (35 40°C) or thermophilic (above 50°C). As temperature increasiegas yieldoer
tonne of feedstock typically increaseHowever, as temperature increases tmeicroorganisms
inside digester tankstypically becomeéess stable requiring greater supervision.Most onfarm
biogas plants in Canada and elsewhere are mesophilig483C).Throughout theB.C Benchmark
Study, ogas plants are mesophilic unless otherwise stated.
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4. Biogas PlanCosts & Revenue
On-farm biogas plants consist of four key componefftigjure 1) These are
1. Feedstock 2.Digester 3.Biogas; and 4. Digestate

On-farm biogas plants coain a variety of shapes and sizes, from small and technologically simple,
to large and technologically compléhis variability idecausdeedstock availabilitandthe type
of biogas plantequipment required can vargreatly. For example:

- Feedstock same biogas plants will require feedstock pre-treatment equipment (i.e.,
cleaning anghasteurizationandmayreceive a tigfee, atherswill not;

- Digestersomebiogas plantsvill produce more biogas than others;

- Biogas somebiogas plantswill require Renewable Natural Gas (RNG)compression and
transportationequipment others will not and

- Digestate some biogas plantsill require nutrientrecoveryequipment others will not

Figurel: Typical OAFarm Biogas Plant

FEEDSTOCK DIGESTER BIOGAS
‘— Biogas

Pasteurization /\- o A4
ﬂl igestate =====x Upgrading
Cleaning Agricultural Nutrient

]
[ |
"
Feedstock Recovery :
]
- Storage 0 600 . Natural Gas
(tank/pit/silo) o VNI NG =2 Pipeli
ipeline
o N N N

M DIGESTATE

Mixed Food Waste

4.1 Feedsbck Cost& Revenue Differences

Most mixed food waste must be heatdgasteurizd) to kill bacteria Pasteuriation is typically

carried out using insulated tanks that are filled, heatedemperature,and then emptied.For

biogas plants thaonly digest ayricultural feedstock (i.e., manurgasteurizatiorh & y Qi NB lj dzA NJ
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If mixed food wastecontains contaminants(e.g., bits of plastic, metal, etcfeedstockcleaning
equipment such as a dpackermay be necessaitp removethesecontaminants This equpment
must be housed inside huildingto protect t from the elementsFor clean mixed food waste, a
simple low costmacerator or chopper pump to clihashthe feedstockmay be all that is required

Once received,and if necessary cleaned @bntaminans, feedstockis stored before being
delivered into digester tank. Dry agricultural feedstock, such as poulagd cattlemanure is
storedin bins bunkers, etg and requiregdry feedng equipment such & a hopper witrauger or
belt feeder,to deliverthis feedstocknto digester tank. Wet agricultural feedstock, such asiry
manure and mixed food waste, is storedamks A pump igequiredto deliverthis feedstockinto
digester tank.

Somefeedstock typically mixed food waste, comes with a tipefélhis is the price paid for
acceptingthe feedstock.Feedstock that is sought after because of its high biogas yield and low
levels of contaminants typically comes with a low or no tip féeedstockwith low biogas yield
andhighlevek of contaminantgypically comes with &ightip fee.

Feedstockpre-treatment equipmentandtip fees cansignificanty impactthe economic feasibility
of on-farm biogas plard For example, m onfarm biogas plantthat requiresno feedstockpre-
treatment equipmentandreceives a high tip felor mixed food wastevill have lower capital and
operating costsand higher revenue thaif it requiresfeedstockpre-treatment equipmentand
receives dow tip fee (Figure 2).

Figure2: FeedstockCost & Reveue Differences

No = lower cost

\

Yes = higher cost Is feedstock cleaning equipment requife

\ 4

Is feedstock pasteurization require

A

\ 4

Yes = higher cost No = lowe cost

\ 4

No = lower revenue<—= Does mixed food waste come withip fee? = Yes = higher revenu

4.2 DigesterRevenue Differences

Different feedstock have different biogas yietd(Figure 3) Biogas yield is important disis the
sale of biogas, once upgraded tenewable natural ggswhich makes orfarm biogas plants
economicallyfeasible Manure has a relatively low biogas yield, which is whgnureonly biogas
plants must baechnologically simplandlow costto be economically feasiblélixed food waste
hasa biogas yieldeveral times greater than manure.drefore,mixed foodwaste is often sought
after as a feedstock for efarm biogas plants.
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Figure3: FeedstockBiogas Yield
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4.3 BiogasCostDifferences

Once lingasisupgraded toRNGt can beinjected into the natural gas gritHowever, grid irgction

is only possible the biogas planislocated near a gas pipeliné abiogas plant is locatefdr from
agas pipelineif there are obstacles betweethe biogas plant and the gas pipeline that prevents
pipeline extesion (such as a major roadaiiway line or body of waterpr if the gaspipeline is
unable to accepRNGdue to pressure constraints, size, ettbie RNGmustbe compressedOnce
compressedRNGcan betransported elsewhere for injectiomto the natural gas gricor for sale
directly to an end user.

The ability to injecRNGinto a gaspipelinecansignificanty impactthe economic feasibility afn-
farm biogas plarg For example,monfarm biogas plant thatan injectRNCdirectly intothe local
gaspipelinewill havelower captal and operatingcoststhan if it must compress and transpattie
RNGor injection into the gasgrid elsewhere

4.4 Digestate CodDifferences

With a typicaldry matter of4%c¢ 8%,digestate is wateryldeally, digestate is spread on farmland
surroundng the biogas plant (typically within a fewilémeters), as this is often the most cost
effective way to deal with itFor farmswith access to insufficierdggricultural landhis may not be
possible.fidigestate cannot be spread éawrmland surroundinghe biogas plantnutrient recovery
equipmentis typicallyrequired.
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Nutrient recovery equipment extracts some of the nutrients from digestate into a more
concentrated form(dry matter typically >@%) The etractednutrientscan be transported off farm
and out of the areamuch morecheaplythan digestate while the remaining nutrient-depleted
liquid digestate can bspread on farmland surrounding the biogas plant

When choosing nutrientecoveryequipment, it is important to determine the level of mignt
extraction requirel. There is little point extracting morautrients than necessary, as these
nutrients can bespreadon farmland surroundinghe biogas plant Furthermore,the cost of
nutrient recovery equipment typically increases witbxtraction performance (Figure 4).For
example,nutrient recoveryequipmentcapable of extracting50% of phosphorus from digestate
is typically less expensive thaquipmentcapable of extracting50%

Nutrient recovery can significantlyjnpactthe economic feasibtly of on-farm biogas plarg For
example, a onfarm biogas plant thaimust extract nutrients from digestate for transportation

elsewherewill havehighercapital and operating costs tham onfarm biogas planthat can apply
all digestateon surroundingarmland

Figure4: Nutrient Recovery Technology Cost & Performance

Recovery Cost & Performance

)
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Nutrient Recovery Technologies
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Note: Nutrient recovery technolodil ¢ #3 = centrifuges#4 ¢ #6 = membrane filtration#7 = dryer#8 ¢
#10= flocculation, an&1land#12= struvite crysillization.For more info aboutligestatenutrient recavery
technologyseetK S . ®/ @ a A y A a (i NEEvauation oBNNIiéhdRecodziy] €elinolagiasMar
Dairy Manure and Digestatgtudy
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TheB.C.Benchmark Study was created to provileC.farmersand governmentwith economc
feasibility estimationdor building on-farm biogas plarg acrossas wide a range d8.C.farms as
possible Farm (hoice for theB.C Benchmark Study asmadeusingthe followingprocess

1. Alist ofB.Cfarms deemed most likely touild an onfarmbiogas plantbased orfarmtype,
sizeandfeedstockavailability was createsand

2. Anarray of farmdrom this list werechosento provideas broad a represdative sample of
farms across ®/ ®Q& | ANR Odzf G dzNF £ &ASO02NJ I a LI2aaArot

This twestep pracess resulted in the followingaFm Choices:

- 100 dairy cow farm; - 500dairy cow farm; - 1,000headcattle feedlot
- 150 dairy cow farm; - 750 dairy cow farm - 2,500headcattle feedlot
- 200 dairy cow farm; - 1,000 dairy cow farm; -2,500,000chickenfarm; and
- 300 dairy cow farm; - 2,000 dairy cow farm; - 5,000,000chicken farm.
- 400 dairy cow farm; - 2,500 dairy cow farm;

Note: Fifty dairy cow fans are considered too small to build economically feasible biogas plants. Cattle
manure only biogas plants are not considered to be economically feasible because of the large volume of
water required to make cattle manure pumpable.

While theaboveFarm Choicesdo notinclude pig farms, th&.C Benchmark Studgan be used to
assess the economic feasibility lofiilding biogas plants on pig farm3.o assess the economic
feasibility of building a biogas plant on a pig farm simply determine the amount of r@anailable

and select the dairy farm choice (i.e., 100 cows, 200 cows, 300 cows, etc.) with the most similar
amount of manure. This is possible because hog and dairy manure are very similar in both their
composition (i.e., liquid) and biogas potential.

Assessinghe economicfeasibility for building biogas plants atihe Farm Choices abovelimiting
becausefarms of the sametype (i.e., dairy)and sizg(i.e., 300 milk cowshay not have access to
the same feedstock-or examplewhile two farms with300 dairy cowwill haveroughlythe same
amount ofdairy manurethey mayhave access tdifferentamounts of othefeedstock(Figureb).

To provideB.C. farmerand governmentvith economc feasibility estimationfor buildingon-farm

biogas plans acrossas wide a range oB.C. farmsas possiblethe Farm Choices were assessed
under twenty different Farm Scenarios (Figure 6).
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Figureb: FeedstockDifferencesbetween Similar Farms

FarmA Farm B
15,000 tonnes/year diry manure 15,000 tonnes/year diry manure
y y
2,500tonnes/year poultry nanure 10,000tonned yearmixedfood waste

!

16,800 tonnesyearmixedfood waste

Figure6: Farm Scenarios

FarmScenario Farm Choice Feedstock
#1 100dairy cows
#2 150 dairycows
#3 200 dairycows 51% dairy manure + 49% mixed
#4 300 dairycows food waste
#5 400 dairycows
#6 500 dairycows
il 1,000 cattle 51% cattle manure- 49% mixed
#8 2,500 cattle food waste
#9 500 dairy cows
#10 750 dairy cows 80% dairy manure + 20% poultry
#11 1,000 dairy cows manure*
#12 2,000dairy cows
#13 2,500dairy cows 100% dairy manure
#14 200dairy cows
#15 300 dairy cows .
#16 400 dairy cows 80% aairy 2223:Z+ 20% poultry
#17 500 dairy cows
#18 750dairy cows
#19 2,500,000 chickens
#20 5.000.000 chickens 100% poultry manure

* Farm Scenarios% 12 are differentfrom #14¢ 18 due to the technology scenario (see dlo

23



B.C. Or~arm Biogas Benchmark Study, Version 2

Assessinghe economicfeasibility for building biogas plantsinder the Farm Scenarios is also
limiting. This is becausrms of the sametype (i.e., dairy)size (i.e., 300 milk cows)hnd with
access tahe same feedstock (i.e51% dairy manureand 49% mixed food wasjemay require
different equipment. For example, while twiarms with 300 dairy cows may have roughly the
samefeedstock (i.e.15,000 tonnes/year oflairy manure and 4,400 tonnes/year omixed food
waste), they may or may not require mixed food wastdeaning,RenewableNatural Gas (RNG)
compression and transportation, and nutrient recovery equipm@gure?).

Figure7: EquipmentDifferences betweerSimilar Farms

Farm A Farm B

v v

Clean nxedfood waste Contaminated nxedfoodwaste

¥ ]
Naturalgaspipelinenext to farm Naturalgaspipeline 20 km fronfarm
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food waste cleaning aenewable
natural gasompression and
transportationequipment it does
require nutrient reovery equipment.

recovery equipment, it does require
mixed food waste cleaning and

renewable natural gasompression
and transportatiorequipment

To provideB.C. farmesand governmentvith economc feasibility estimationfor buildingon-farm
biogas plang acrossas wide a range oB.C. farmss possiblethe Farm Senarios wereassessed
with and withoutkey pieces of equipmer{Figure 8).

Figure8: EquipmentOptions

Farm EquipmentChoice
Scenario | Food WasteCleaning

Assessed with and withoy Assessed with and without .
#1-#8 | mixedfood waste cleaning RNG compression and | Assessed with and

equipment transportation equipment | Without nutrient
recovery equipment
#9-#20 N/A N/A

RNG Compression Nutrient Recovery
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For examplefFarmScenario #1100dairy cows co-digesting4d9% mixed foodvaste) wasassessed
eight times based on the need fomixed food wastecleaning RNG compression and
transpatation, andnutrient recoveryequipment Furthermore, and because biogas production
and mixed food waste tip fees can impact economic feasibilitg,eight different Equipment
Choiceoptionswerealsoassessedndera range obiogas productiorevelsand mixed food waste
tip fees(Figure9).

Figure9: Farm Senario #1Equipment Options

- EquipmentChoiceOptions
arm
Scenario | Food Waste | Renewable Natural|  Nutrient Tip Fee Biogas
Cleaning GasCompression | Recovery Production
N
N
N -
#1 - $0-350 | ) o506
N N tonne
N N
N N
N N N

TKSNB Yle& 06S &Arldz 6A2ya 6KSNB YAESR T22R 461 ais
co-digest mixed food waste with manuri Europe for example there are a growing number of

manure only biogas plant§o provideB.C. farmersand governmentwith economc feasibility
estimationsfor buildingon-farm biogas plargacrossas wide a range d@.Cfarmsas possiblethe

Farm Senarios weralsoassessed under two differefiechnologyScenarios (FiguréQ).

FigurelO: TechnologyScenarios

Farm Scenario Technology Scenario
#1-#13 Traditional orfarm biogagechnology
#14 - #20 Modularor poultry manure biogas témology

Traditionally, oafarm biogas plants are specifically designed for the local situationrdsudts in

a significant amount of engineering and construction costs, as each biogas plant is unique.
Although modular lngas plantsuse the same components as traditional-famm biogas plants,

they are highly standardised. THigeps costs down. Furthermore, modular biogas plants are
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constructed at the factory, and delivered for -site assembly. This means little engineg is
required, and assembly is quick and easy, without the need for advanced equipment, tools, or
digester construction knowledge.

Prior to delivery, all that is required is a simple concrete slab. Once delivered, modular biogas
plants are assembledliowing an easy stepy-step guide.Digester tank typically consisof
stainless steel plates. All mixing equipment, along with safety and monitoring devices are also
delivered. Piping and cables are sourced locally to reduce costs. Because of thgir @edi
assembly, modular biogas plants are sometimes referred to askidgasplants.

While the assembly of modular biogas plants will vary by company and between sites, a typical
assembly timelinéafter a concrete slab is poured and cuyéslas follovs:

- Day 1: Equipment container is installed;

- Day 2 3: Digester tank installed;

- Day 4: Heat lines installed inside digester tank;
- Day 5 6: Digester tank roof installed;

- Day 7¢ 8: Piping and cables installed;

- Day 9Electricakonnecton; and

- Day 10Construction complete.

The potential downside ahodularbiogas plantss that they areoften designed for one specific
size. For exampléf,a company builds modular biogas plants fofQ0D tonnes/year of feedstogk
anyone with 12,00@onnes/year of fedstockwill require two biogas plants (at almost twice the
price), even though they only require a slightly larger biogas pBetause of this it is important
to find the rightsupplierfor the volume of feedstockvailable

Figurell: Examples of Two Modular Biogas Plants

Example of Biolectric modular biogas plant. Sour Example of a PlanET Biogas modular biogas ple
www.biolectric.be/en Sourcevww.planetbiogas.ca
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Conventional biogas tBNGupgrading technology can be scaled down. However, small upgraders
cost almost as much as larger upgraders (and much more Peofiogas capacity). As with
modular biogas plants, smaltale bigas toRNGupgraders are being developent. Today, there

are a handful of smalicale biogas tRNGupgraders in the range &0 ¢ 150 m¥hour of biogas
capacity each at a different technology readiness level. Several of thiegms toRNGupgraders
wereidentified by Record Biomap Netwdrk

The use of poultry manure in traditional darm biogas plants is challenging becausgailtry

YI ydzZNEQa KAIK y Al NPsInS digestidhpddéess.yTa ovedehs yitrogery KA 6 A U
issue poultry manure is traditionally cdigestedin biogas plantsvith low nitrogen feedstock, such

as dairy manure. As such, poultry manure typically accounts for no more than 20%eoofarm
oA23la LXIFydQa G2t FTSSRauz201 o

Poultry mamre only biogas planthave recently been developethd built These plantsolvethe
nitrogenissueby using nitrogen removal/stripping technology. This technol@guces nitrogen
levels so thapoultry manurecan be used as the only feedstock. While lpgumanureonly biogas
plants differ in design and seip, their basic premise somewhatsimilar(Figurel?2).

Nitrogen may or may not bestripped fromthe poultry manure Thepoultry manure isthen fed
into mixing tanks for dilution with water aralr recirculated digestate liquid. Dilution lowelsth
the dry matter and nitrogen content of poultry manure, making it pumpable and safe to digest.

The ratio of poultry manure, water and recirculated digestate liquid ultimately depends upon the
poultry mardzNB Q& Ran@nitragencantSnyandthe NS OA NOdzf | § SR RAISa il G ¢
levels. For example, higher dry matter poultry manure will require more watefoamdcirculated

digestate liquid to make it pumpable, whioultry manure that has @ nitrogen stipped will

require less water and/orecirculated digestate liquid to lower nitrogen levels.

After dilution, poultry manure is pumped into a traditional biogas plant. Following digestion,
digestate is removed and separated into a solid angdidl fraction by use of a slope screen,
centrifuge, belt press, etc. The solid fraction can be used as a fertilizer. The value of this fertilizer
will depend upon if any further processing (e.g., drying, composting, etc.) is undertaken.

Nitrogen from tke liquid fraction is removedvith nitrogen removal/stripping technology. Once
stripped of nitrogen, liquid digestate is recirculated to dilute incoming poultry manure. The by
product of nitrogen removal/stripping, oftean ammonium sulphatesolution but dependent
uponremoval/stripping technology used, may or may not have valua fertilizer input

Biogas from poultry manure bioga$ants is high itydrogen sulphide levelShese levels can be
up to ten times higher than traditional eiarm biogas plats. Hydrogen sulphides highly corrosive

! Research Coordination for a L&®ost Biomethane Production at Small and Medium Scale Apptisafiwailable at
https://biomethane-map.eu/fileadmin/downloads/deliverables/D1.9 final for website.pdf
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and must be removeérom the biogagrior to upgrading. The cost bfydrogen sulphideemoval
can be expensive.

Figurel2: Example ofPoultry Manure OrFarm Biogas Plant
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6. BenchmarkingAssumptions

6.1 Feedstock Assumptions

Knowing the type andolumeof feedstock isssential to determininghe economic feasibilityf
any on-farm biogas plantAs a general rule of thumbnedarm biogas plants in B.@cceptup to
49%mixed foal waste (the other 51%eingagricultural feedstock, such as manur@ys such, it is
important to accurately estimate the availability of agricultural feedstakthis dictates the
amount ofmixedfood wasteto be accepted

Dairy Manure

While a 100 day cow farm has 10filk cows, the number of dry cows and heifeen vary greatly
some farms may have a high number of dry cows, others maytteegeheifers on satellite farms
or purchase thenirom elsewhere The length of timecowsspend inpasturealso varieetween
farms. @w numbers and the timéhesecows spend in pasture affeotanure availability.

It is estimatedthat for every 100 dairy cows, there are 20 dry cows and 60 hdifersause calves

LINE RdzOS a2 tAGOES Y tfedadibuie calcilafiasitiis Ngdestimatedkhgt Ot dzR S F
for each dairy cow50 tonnegyear (13,200 gallonfear) of liquid manure and wash wateare

produced For example, a 10@dairy cow farmis estimated toproduce 5,000 tonndgear
(1,300,000gallong of liquid manure.Finally, it is assumed thabws spend little time in pasture

meaning all of the manure &vailable for a biogas plam@ne tonne of dairy manure is estimated

to produce 14 riof biogas (9 rhof methane).The B.C. Nutrient Management Caltol can be

used to estimate manure and milking centre wash walteéips://nmp.apps.nrs.gov.bc.cy/

HogManure

Manure production at pig farms varies greatly depending upon animal tffoe. example,
accordirg to theB.C. Nutrient Management Calculatottps://nmp.apps.nrs.gov.bc.cidry sows,
boars, orgilts produce 5.8 tonnes/yearl(524 gallongear) ofliquid manure, fhisheisproduce 4.4
tonnesl/year (,157gallongyear) and gowers produce 2.3 tonnes/yeab(7 gallong/ear). As with
dairy manure, ae tonne ofhogmanure is estimated to produce 14wf biogas (9 fiof methane).

Poultry Manure

It is assumedthat for every 10,000 chickerspaceson a farm,1,200 tonnes/year of manure is
produced.Poultry manure isassumedto be 60% dry matterOne tonne of poultry manure is
estimated to produce 129 #frof biogas (84 rhof methane).

Beef Manure

In B.C. there are two types of cattle operations; ewalf farms and feedlots.Cattle at cowcalf
farmsspend a large portion of the year (>5 months) pasture gradihggmearsa large portion of
manureat cow-calffarmscannot be used ibiogas plarg. Feedlot attle are kept in pensmeaning
all manure at feedlots can be used inbiogas plang. For this reason, mly cattle feedlots are
consideredn the B.C Benchmark Study.

The amount of manure produced byBaC.cattle feedlot variesdepending uporhow oftenthe
manureis removed fronthe pens and the number of rnths that cattle are raisedt the feedlot

30


https://nmp.apps.nrs.gov.bc.ca/
https://nmp.apps.nrs.gov.bc.ca/

B.C. Or~arm Biogas Benchmark Study, Version 2

It isassumedhat feedlots raisecattle yearround and collectnanureweekly. Thereforegachcow
at a feedlot is assumed toproduce 7 tonnes/year of manure One tonne of beef manure is
estimated to produce80 m? of biogas 52 m® of methane)

Mixed Food Waste

Mixed food waste is considered to be any food wagteduced by norffarm sources, including
food and beverage processing, grocery stores, restaurants, hotels and hBetsisaenixed food

wasteproduces much more biogas than manure, whenever mixed food waste is digestedan-a
farm biogas plantit is assumed to be at the maximuallowableamount or49% One tonne of

mixed food waste is estimated to produce 198 of biogas (124 thof methane).

6.2 Co$ & RevenueAssumptions

The economic feasibility ofnaonfarm biogas plant depenslupon capital costsoperating costs
and revenus. The followingassumptionsbased upon industry experience and quotes from local
businessesyere usedn all economic feambility assessments

Capital Gost Assumptions

- Equipmentfor injecting Renewable Natural Gas (RNG)at the gaspipeline locationis
provided by the gastility;

- Biogas plants are built on farsnwhereland isavailable at no cost
- Buildingfor housingequipment, control system boiler,etc. costs $550/m? (51/ft 2);?
- Cowred digestate storage cost§®&¢ 105/m?3 ($026 ¢ $0.40/gallon)depending upon size

- Sitepreparation includingcivil worksand utility upgradesaccountfor 2.5% ofcapital costs
(this costcan vary greatlybetweenlocatiors YR &4 K2 dzf Ry Qi S dzy RSNB &

- Projectdevelopment includingapprovals, negotiations and other activiti@scounts fo2%
of capital costgthis costvariesdepending orprojectcomplexity andsite-specific detaily

- Engineeringand poject managementaccounts fols% ofcapital costsand

- Riskmanagemento coverunforeseen costand/or delayss 2xof total capital costs

OperatingCost Assumptions
- Feedstock is available yeayund, removing the need for loAggrm feedstockstorage;
- Poultry manure costs $10/tonndelivered

- Electricityrequired to powerpumps, mixing, control panels, etc.egual to5% of biogas
production

- Natural gagequiredfor heatingtanksand pasteurizations equal to10%and 5%of biogas
productionrespectively

2 Estimating building size for eflarm biogagplants is difficultHoweveri KA & 024G aK2 daf Ry Qi
structure will beneededto housepasteuriation, food waste cleaning and nutrient recovery equipment
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Transportig unwanteddigestatenutrients off-farm costs$30/tonne;

Bectricity coss $0.10/kWh natural gas costs $7/Gand hbourcosts $45/hour;
Reinvestmentsn equipment(pumps, mixersetc.)is equal to2% of CAPEXand
Contingencyto coverunforeseenoperatingcosts isLl0% oftotal operating costs

Revenue& Other Assumptions

Operationalup-time is 97% (8,322hours/year);
Biogas contains 65%athane
Methane slip (methane lost during upgrading) is 2%;

RNCcontractsare for20yearsandincludea 1%year priceincreasgup toa maximumRNG
sale price o30/G);

Mixed food wasteeomes with &25/tonne tip fee for 20 years;

Digestatefibre usedfor beddingsaves $200hilk cow/yearor $50feedlot cowyear;
Biogas fants are 100%lebt financed

Inflation is 2%/yearand

An wnlevered, pretax Internal Rate of Return (IRBf)12% isleemedan acceptable return
on investment
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The followingare economicfeasibility assessment®r the Farm Senarios. Before reading this
section determine whichFarm Scenario(#1 - #20) is most similar to your farpor the type ofon-
farmbiogas plant you are interested.ihhis choice should be based on the type., dairy manure,
mixed food waste, etcand amount(i.e., tonnes/yearpf availablefeedstock.

Oncethe Farm Senario has been identified, determine whipleces okquipmentare neededfor
your farm or the type ofon-farm biogas plant you are interested.ifthis should be based ¢ime
following:

- If mixed food waste containontaminants(e.g., plasticmetal, etc), food wastecleaning
equipmentwill be required

- FGKSNB AayQd | 3L & Lite)sif RNGRangobShe Mjeciadidthed A 2 3 | 3
gas pipelineRNG compression and trgymortation equipmentwill be required; and

- L ¥ { K SuliBentiaad/sS@riounding the biogas plaiteto apply all digestate nutrients
nutrient recoveryequipmentwill be required.

If unsure which equipmenwill be needed view allEquipment Choices under the choserfFarm

Scenario. Doing so will providegood understanding diow each piece of equipmeninpacts cost
andbiogas planeconomic feasibility
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Farm Scenario #1 :
100 Dairy Cows +
Mixed Food Waste

Farm Scenario #1 is a 100 dairy cow farmtig@sting dairy manure and nag food waste. Farm
Scenario #hssumes the use dfaditional onfarm biogas plant technology. Estimated feedstock
volumesandRenewable Natural Gas (RNgg)duction for Farm Scenario #1 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJ Yeal)
Dairy manure 5,004 51% 1,615 GJ
Mixed food waste 4,808 49% 23,365 GJ
Total 9,812 100% 24,980 GJ

The followingequipmentChoicesvere assessed for Farm Scenario #1.:
- Option A: Naadditional equipment,
- Option B: Mixedood wastecleaningequipment;
- Option C: RN@ompressionequipment;
- Option D: Nutrientrecoveryequipment
- Option E: Mixedood wastecleaningand RNGcompressiorequipment,
- Option F: Mixedood wastecleaningand rutrient recoveryequipment;
- Option G: RN@ompression anchutrient recoveryequipment and
- Option H: Mixedood wastecleaning, RN@ompression anchutrient recoveryequipment

Forfull capital and operating costs for Farm Scenari®fptionsA ¢ H, see Appendix.A
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Farm Scenario #10ptionA: No Additional Equipment

This biogas plant is estimated tmst$4.4million to build Operating costs are estimated to average $541/€4r. At an RNGaleprice
of $30/GJaveragerevenue isestimated to be$856,925/year.This biogas plantequires 4.8 million funding 41% of CREX for an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plaig $315,91%year; equal to 58% of operating costs.
Operating incomeshould besufficient depending upomebt term andinterestrate, to coverboth debt repaymentsand anyunforeseen
negative circumstancesith the biogas plante.g., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,658,475 RNG/GJ = $30.00 Farm Investment=  $2,616,166
Upgrader $2,008800 Avg RNG Sales/Yr = $712,427 Funding Amount= $1,815,105
Nutrient Recovery $186,842 Tip FeelYr = $120,200 Funding % of CAPEX 41%
Other $577,154 Bedding Savings/Ye  $24,297
Total $4,431272 $541,006 Total = $856925 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $853 $853 $853 $854 $854 $855 $855 $856 $856 $857
OPEX (000s) $445 $454 $463 $473 $482 $492 $502 $512 $522 $532
Income(000s) $407 $399 $390 $381 $372 $363 $354 $344 $334 $324
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $857 $857 $858 $858 $859 $860 $860 $861 $861 $862
OPEX (000s) $543 $554 $565 $576 $588 $599 $611 $624 $636 $649
Income (000s) $314 $304 $293 $282 $271 $260 $249 $237 $225 $213
Unlevered PreTax IRR= | 12% | | Average Operating Income* = | $315,919 | | %ofOPEX| 58% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas planiedo feasibility For

example, with 41% funding, if RNG productieri0% or 20% higher thaanticipated(due to the availability of high bioggmtential

mixed food waste)the required RNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/Gto $26/GJand <$24/GJ
respectivelyAlternately, with 41% funding, if RNG production is 5% or 10% lower than anticipated, even RitlGasale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.2% and 8.2% respectiviiyunlevered, préaaxL ww £ M2 Aay Qi SO2y 2 YA Ol

Mixed food waste tip fee accoumtfor 14%of biogas plantevenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For exawithld1% funding,fimixed food waste tip feés
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectivellternately, with 41% funding, if mixeddd waste tip fee i®nly $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 18% and9.5% respectivelyAn unlevered, préi  E L ww § M K
economically feasible.

Option A: Sensitivity Analysig€ RNGProduction &Mixed Food Wastdip Fee

Change in RNG Production Amount Mixed Food Waste Tip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 | $20 $25 $30 $35 $40 $45 $50

$16| --- $16| - 0.9%
$17| --- --- --- --- --- --- 0.5% $17| --- --- --- - - 1.1% | 2.9%
$18| --- --- --- --- --- 1.1% | 2.8% $18| --- --- --- - 1.2% | 3.0% | 4.6%
$19| --- --- --- --- 1.5% | 3.2% | 4.8% $19| -- --- --- 14% | 3.1% | 4.7% | 6.1%
$20| --- -—- -—- 1.7% | 3.5% | 5.1% | 6.6% $20| --- - 15% | 3.2% | 4.8% | 6.2% | 7.6%

% $21| --- - 1.7% | 3.6% | 52% | 6.8% | 8.2% (29 $21| --- 1.7% | 3.4% | 4.9% | 6.3% | 7.7% | 8.9%
E $22| --- 15% | 3.5% | 52% | 6.9% | 8.4% | 9.8% Ef) $22 | 0.0%| 1.8% | 3.5% | 5.0% | 6.4% | 7.7% | 9.0% | 10.2%
Q $23| 1.1%| 3.2% | 5.1% | 6.8% | 8.4% | 9.9% | 11.3% o $23| 2.0%| 3.6% | 5.1% | 6.5% | 7.8% | 9.1% | 10.3%| 11.5%
P | $24|2.8%| 4.8% | 6.6% | 8.2% | 9.8% | 11.3%| 12.7% @ 1$24|3.7%| 5.2% | 6.6% | 7.9% | 9.2% | 10.4%]| 11.5%| 12.7%
$25| 4.3%| 6.2% | 8.0% | 9.6% | 11.2%| 12.6%| 14.1% $25|5.3%| 6.7% | 8.0% | 9.2% | 10.4%| 11.6%| 12.7%| 13.8%
$26 | 5.5%| 7.4% | 9.2% | 10.8%| 12.4%| 13.9%| 15.3% $26| 6.6%| 7.9% | 9.2% | 10.4%| 11.6% | 12.7%| 13.8%| 14.9%
$27 | 6.6%| 8.5% | 10.2%| 11.9%| 13.5%| 15.0%| 16.5% $27 | 7.7%| 9.0% | 10.2%| 11.4%| 12.6%| 13.7%| 14.8%| 15.9%
$28 | 7.4%| 9.3% | 11.1%| 12.8%]| 14.4%| 16.0%| 17.5% $28 | 8.6%| 9.9% | 11.1%| 12.3%]| 13.4%| 14.6%)| 15.7%| 16.7%
$29 | 7.9%| 9.9% | 11.7%| 13.5%]| 15.1%| 16.8%| 18.3% $29 | 9.2%| 10.5%| 11.7%| 12.9%| 14.1%| 15.2%| 16.3%| 17.4%
$30| 8.2%| 10.2%| 12.0%| 13.8%]| 15.5%| 17.1%]| 18.7% $30| 9.5%| 10.8%| 12.0%| 13.2%| 14.4%| 15.5%)| 16.6%| 17.7%
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Farm Scenario #10pion B: Mixed Food Waste Cleaning Equipment

This biogas plant is estimated¢ost$5.3 million to build Operating costs are estimated to average $622/dar. At an RNGaleprice
of $30/GJaveragerevenue isestimated to be$856,925/year.This biogaplant requires 8.2 million funding 61% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $234,077year; equal to38% of operating costs.
Operating incomamay or may nobe sufficient, depending upodebt term andinterestrate, to coverboth debt repayments and any
unforeseemegativecircumstances with the biogas plafet.g.,broken equipment, unexpected downtime, etc.).

Option B Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,385,600 RNG/GJ = $30.00 Farm Investment=  $2,047,340
Upgrader $2,008,800 Avg RNG Sales/Yr = $712,427 Funding Amount = $3,219,944
Nutrient Recovery $186,842 Tip Feel/Yr = $120,200 Funding % of CAPEX 61%
Other $686,041 Bedding Savings/Ye  $24,297
Total $5,267,283 $622,847 Total = $856,925 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $853 $853 $853 $854 $854 $855 $855 $856 $856 $857
OPEX (000s) $513 $523 $533 $544 $555 $566 $577 $589 $601 $613
Income (00s) $340 $330 | $320| $310 $299 $289 $278 $267 $255 $244
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $857 $857 $858 $858 $859 $860 $860 $861 $861 $862
OPEX (000s) $625 $637 $650 $663 $676 $690 $704 $718 $732 $747
Income (000s) $232 $220 $208 $195 $183 $170 $156 $143 $129 $115
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $234,077 | | %ofOPEX| 38% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantevenue.Thisshows the importance of RNG sales on biogas plant economic feasibility. For
example, with 61% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with¥®6 funding, if RNG production is 5% or 10% lower than anticipated, everniRti@ sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12%ad 9.5% and 6.6% respectiven unlevered, préi  E Lww f MH: AdayQid SO02y2Y)

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant imgaan biogas plant economic feasibility. For example, with 61% funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJapectively. Alternately, with 8% funding, if mixed food waste tip feeoisly $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 10.3% and 8.5% respectivétyunlevered, préi  E L ww § M K
economially feasible.

Option B: Sensitivity Analysi€ RNG Production ixed Food Wastdlip Fee

Change in RNG Production Amount Mixed Food Waste Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50
$17| - | - | - $17| - | -
$18| --- --- --- --- --- -- --- $18| --- --- --- - - - 1.2%
$19| --- --- --- --- --- --- 1.6% $19| -- --- --- - - 1.4% | 3.7%
$20 | --- 2.2% | 4.5% $20| --- 1.6% | 3.9% | 5.9%

% $21| --- --- --- - 24% | 4.8% | 6.9% (ZD $21| --- - - 1.8% | 4.0% | 6.0% | 7.8%
@ | $22| - - - 24% | 4.9% | 7.1% | 9.1% o | $22| --- --- 2.0% | 4.2% | 6.1% | 7.9% | 9.6%
@ $23| --- - 22% | 4.8% | 7.1% | 9.1% | 11.0% 5 $23| --- 22% | 4.3% | 6.3% | 8.0% | 9.7% | 11.3%
S 1 $24| - [1.6%| 45% | 6.9% | 9.1% | 11.0%]| 12.9% 1 $24| - 2.3% | 45% | 6.4% | 8.2% | 9.8% | 11.4%| 12.9%
$25| 0.8%| 3.9%| 6.5% | 8.8% | 10.9%| 12.8%]| 14.7% $25| 2.5%| 4.6% | 6.5% | 8.2% | 9.9% | 11.4%| 12.9%| 14.4%
$26 | 2.8%| 5.7%| 8.2% | 10.4%)| 12.5%| 14.5%]| 16.3% $26 | 4.5%| 6.4% | 8.2% | 9.9% | 11.4%| 12.9%| 14.4%)| 15.8%
$27 | 4.3%| 7.2%| 9.6% | 11.9%| 14.0%| 15.9%]| 17.9% $27 | 6.1%| 7.9% | 9.6% | 11.2%| 12.8%| 14.2%| 15.7%| 17.1%
$28 | 5.5%| 8.3%| 10.8%| 13.1%| 15.2%| 17.2%]| 19.2% $28 | 7.3%| 9.1% | 10.8%| 12.4%| 13.9%| 15.4%)| 16.8%| 18.2%
$29| 6.2%| 9.1%| 11.6%| 14.0%| 16.1%]| 18.2%]| 20.3% $29 | 8.1%| 9.9% | 11.6%| 13.2%]| 14.8%| 16.2%| 17.7%| 19.1%
$30| 6.6% | 9.5%| 12.0%| 14.4%| 16.6%| 18.7%| 20.8% $30| 8.5%| 10.3%| 12.0%| 13.6%)| 15.2%| 16.7%)| 18.1%]| 19.5%
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This biogas plant is estimated¢ost$5.2million to build Operating costs are estimated to average $715&&. At an RNGaleprice

of $30/GJaveragerevenue isestimated to be$856,925/yearThis bioga plantrequires $.8 million of funding 3% of CAPEX¥or an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plaig $141,35%3year; equal to20% of operating costs.
Operating incomas likely irsufficient,depending upon debt ten andinterestrate, to coverboth debt repayments and anynforeseen
negative circumstancesith the biogas plan(i.e., broken equipment, unexpected downtime, etd@.his is because farm investment (i.e.,
debt) is only27%. Low investment means that ewsith an unlevered,pre-taxIRRof 12%, operating income can bao low.

Option C Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,658,475 RNG/GJ = $30.00 Farm Investment=  $1,403,183
Upgrader $2,649,383 Avg RNG Sales/Yr = $712,27 Funding Amount= $3,764,598
Nutrient Recovery $186,842 Tip FeelYr = $120,200 Funding % of CAPEX 73%
Other $673,081 Bedding Savings/YrF  $24,297
Total $5,167,782 $715,569 Total = $856,925 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $853 $853 $853 $854 $854 $855 $855 $856 $856 $857
OPEX (000s) $589 $601 $613 $625 $638 $650 $663 $677 $690 $704
Income (000s) $264 $252 $241 $229 $217 $204 $192 $179 $166 $153
Year 11 12 13 14 15 16 17 18 19 20
Rewenue (000s) $857 $857 $858 $858 $859 $860 $860 $861 $861 $862
OPEX (000s) $718 $732 $747 $762 $777 $793 $809 $825 $841 $858
Income (000s) $139 $125 $111 $97 $82 $67 $51 $36 $20 $4
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $141,355 | | %ofOPEX| 20% |

* Averagel over twenty years$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, with73% funding, ifRNG production is 10% or 20% higher than anticipéties to the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternatelywith 73% funding, if RNG production is 5% lower than anticipated, even witRNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% t@.4% An unlevered, préi  E Lww f MH: Aady Qi S02y2YAOLtte TSI

Mixed food waste tip fee accoumtfor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For exampl&3®itfunding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead fo$25/tonne, the requiredRNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ epectively. Alternately, with 78 funding, if mixed food waste tip feeasly $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, mlevered,pre-tax IRRalls from 12% t®.0% and5.4% respectivelyAn unlevered, préi | E L ww § M K
economically feasible.

Option C:Sensitivity Analysi€ RNG Production ixed Food Wastd'ip Fee

Change in RNG Production Amount Mixed Food Waste Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50
$17| - | - | - $17| - | - | -
$20 | --- $20| --- 0.4%

% $21| --- --- --- - - --- 3.1% (ZD $21| --- - - - - 0.8% | 4.8%
x | $22| - --- --- - - 3.4% | 7.2% o | $22| --- - - - 1.2% | 5.0% | 8.1%
@ $23| --- --- --- - 3.4% | 7.3% | 10.5% 5 $23| --- - - 1.6% | 5.3% | 8.2% | 10.9%
S g24| - - - 3.1% | 7.2% | 10.5%| 13.4% I s24| - --- 1.9% | 5.5% | 8.4% | 11.0%| 13.3%
$25| --- --- 2.2% | 6.7% | 10.2%| 13.3%| 16.1% $25| --- 22% | 5.7% | 8.6% | 11.1%| 13.4%]| 15.7%
$26| --- | 0.0%| 5.5% | 9.5% | 12.8%] 15.8%]| 18.5% $26| --- [ 1.9%| 55% | 8.5% | 11.1%| 13.4%| 15.7%| 17.8%
$27| --- | 3.1%| 8.0% | 11.8%)| 15.0%]| 18.0%]| 20.8% $27 | 0.5%| 4.8%| 8.0% | 10.8%| 13.2%| 15.5%| 17.6%| 19.7%
$28| --- | 5.3%]| 10.0%| 13.7%)| 17.0%]| 20.0%| 22.8% $28 | 3.1%| 6.9%| 10.0%| 12.6%| 15.0%| 17.2%| 19.4%| 21.4%
$29| --- |6.8%]| 11.4%| 15.1%)| 18.5%] 21.6%| 24.5% $29 | 4.7%| 8.4%| 11.4%| 14.0%| 164% | 18.6%| 20.7%| 22.8%
$30| - | 7.4%)| 12.0%]| 15.8%| 19.2%| 22.4%| 25.4% $30| 5.4%| 9.0%| 12.0%| 14.6%| 17.0%| 19.3%]| 21.5%| 23.5%
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This biogas plant is estimated¢ost$5.5million to build Operating costs are estimated to averag@771/year. At anRNGsaleprice
of $30/GJaveragerevenue isestimated to be$856,925/year.This biogas plantequires .3 million funding {8% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $109,153year; equal to15% of operating costs.
Operating incomas likely insufficientdepending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plan(i.e., broken equipment, unexpected downtime, etd@.hisis because farm investment (i.e.,
debt) is only22%. Low investment means that even with amlevered,pre-taxIRRof 12%, operating income can bao low.

Option D: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,889,475 RNG/GJ = $30.00 Farm Investment=  $1,182,983
Upgrader $2,008,800 Avg RNG Sales/Yr = $712,427 Funding Amount = $4,289,962
Nutrient Recovery $861,842 Tip FeelYr = $120,200 Funding % of CAPEX 78%
Other $712,828 Bedding Savings/YrF  $24,297
Total $5,472,945 $747,771 Total = $856,925 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $853 $853 $853 $854 $854 $855 $855 $856 $856 $857
OPEX (000s) $616 $628 $640 $653 $666 $680 $693 $707 $721 $736
Income (000s) $237 $225 $213 $201 $188 $175 $162 $149 $135 $121
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $857 $857 $858 $858 $859 $860 $860 $861 $861 $862
OPEX (000s) $750 $765 $781 $796 $812 $828 $845 $862 $879 $897
Income (000s) $107 $92 $77 $62 $47 $31 $15 -$1 -$18 -$35
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $109,153 | | %ofOPEX| 15% |

* Averagel over twenty years$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantevenue.This shows the importaecof RNG sales on biogas plant economic feasitfdy.

example, with 78% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with 78% funding, if RNG production is 5% lower than anticipated, evem \RittfiGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 5.3%n unlevered, préi  E Lww f MH: A&ay Qi S02y2YAOLtte TSI

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. Fopkxamith 78% funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 78% funding, iechfeod waste tip fee ienly $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, ulevered,pre-tax IRRalls from 12% to 7.9% and 1.1% respectivAlyunlevered, préi | E L ww § MK
economically feasible.

Option D:Sensitivity Analysi€ RNG Production ixed Food Wastd'ip Fee

Change in RNG Production Amount Mixed Food Waste Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50
$17| - | - | - $17| - | - | -
$20| -~ | - | - $20| - | — | -

Q$21) — | — | - Q |$21| — | — | - — | 1.9%
x | $22| - --- --- - - --- 5.6% o | $22| --- - - - 2.3% | 6.8%
S[s$23] — [ — | — | — | — |58%]100% Sls3] — | — [ — | — | = [27%] 71%[105%
S s24| - --- --- - 5.6% | 10.0%| 13.7% 1 $24| - - - 3.1% | 7.3% | 10.7%)| 13.6%
$25| --- --- --- 50% | 9.7% | 13.5%| 16.9% $25| --- --- 3.5% | 7.5% | 10.8%| 13.7%]| 16.4%
$26 | --- --- 3.1% | 8.7% | 12.9%| 16.5%] 19.9% $26 | --- 3.1% | 7.4% | 10.8%| 13.7%| 16.4%] 18.9%
27| - --- 6.7% | 11.7%)| 15.7%| 19.2%| 22.6% $27| --- | 1.6%| 6.7% | 10.3%| 13.4%| 16.2%| 18.8%| 21.3%
$28| --- | 2.0%| 9.3% | 14.0%| 18.0%]| 21.6%]| 25.0% $28| --- [4.9%| 9.3% | 12.7%| 15.7%| 18.4%| 20.9%| 23.4%
$29| --- | 4.4%| 11.1%| 15.8%| 19.9%| 23.6%| 27.1% $29| --- | 7.0%| 11.1%| 14.4%| 17.4%| 20.1%| 22.6%| 25.1%
$30| --- |5.3%| 12.0%| 16.7%)| 20.9%| 24.6%| 28.2% $30| 1.1%| 7.9%| 12.0%| 15.3%| 18.2%| 20.9%| 23.5%| 26.0%




B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario #10ption EMixed Food Waste Cleaning & RNG Compression Equipment

This biogas plant is estimatéal cost$6.0 million to build Operating costs are estimated to average $797/yddr. At an RNGaleprice

of $30/GJaveragerevenue isestimated to be$856,925/year.This biogas plantequires $.2 million funding 86% of CAPBXor an
unlevered,pre-tax IRRof 12% Averageoperating incomdor this biogas planis $59,514/year; equal to 7% of operating cos®perating
income is likely insufficientepending upon debt term and interest rate cover both debt repayments arghy unforeseen negative
circumstancesvith the biogas plani.e., broken equipment, unexpected downtime, etd@his is because farm investment (i.e., debt) is
only 14%. Low investment means that even with arlewered,pre-taxIRRof 12%, operating income can be too low.

Option E Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,385,600 RNG/GJ = $30.00 Farm Investment = $835,994
Upgrader $2,649,383 Avg RNG Sales/Yr= $712,427 Funding Amount= $5,167,800
Nutrient Recovery $186,842 Tip Feel/Yr = $120,200 Funding % of CAPEX 86%
Other $781,968 Bedding Savings/YrF  $24,297
Total $6,003,794 $797,411 Total = $856,925 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $853 $853 $853 $854 $854 $855 $855 $856 $856 $857
OPEX (000Qs $656 $670 $683 $697 $710 $725 $739 $754 $769 $784
Income (000s) $196 $184 $171 $157 $144 $130 $116 $102 $87 $72
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $857 $857 $858 $858 $859 $860 $860 $861 $861 $862
OPEX (000s) $800 $816 $832 $849 $866 $883 $901 $919 $937 $956
Income (000s) $57 $41 $26 $9 -$7 -$24 -$41 -$58 -$76 -$94
Unlevered, PreTax IRR = ‘ 12% ‘ | Average Operating Income* = | $59,514 ‘ ‘ % of OPEX ‘ 7% ‘

* Averagel over twenty years$o account
for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with86% funding, if RNG production is 10% or 20% higher than anticigdtedto the availability of higbiogaspotential
mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, witl86% funding, if RNG production is 5% lower than anticipated, even wifRNG sa& priceof $30/GJ,
unlevered,pre-tax IRRs negative.

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic fagsilsibr examplewith 86% funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJaspectively. Alternately, witB6% funding, if mixed food waste tip fee @ly $20/tonne, even with a RNG sale

price of $30/GJ, nlevered,pre-tax IRRs negative

Option E:Sensitivity Analysi§ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5%| 0% | 5% | 10% | 15% | 20% $15|$20| $25 | $30 | $35 | $40 | $45 | $50
$16| - | - | - $16| — | - | -
$17| - | - | - $17 | - | - | -
$18| - | | - $18| — | - | -
$19| - | - | - $19| - | - | -
$20| - | | - $20| — | - | -

Q21| — | — | - Q[$2L] — | — | -
@ [$22| — | - | - X |$22| — | — | - — | 0.5%
Sls3] — [~ — | — [ = | — [87% Sls3] — | | — | — | = | — [18%] 95%
F g4 - | | - — | 8.7% | 14.6% S 124 - | | - — | 27% | 9.8% | 14.6%
$25| - | | - — | 8.1% | 14.4%] 19.4% $25| — | — | - — | 3.4% | 10.1%| 14.8%] 18.7%
$26| - | - | - | 6.1% | 13.5%] 18.9%| 23.6% $26| - | - | - | 2.7% | 10.0%]| 14.7%| 18.8%| 22.4%
$27| - | - | - [11.5%| 17.7%]| 22.9%] 27.5% $27] - | | - | 9.1% | 14.4%]| 18.6%| 22.3%| 25.8%
$28| - | - | 6.6% | 15.4%| 21.3%] 26.4%] 31.1% $28| - | - | 6.6% | 13.2%| 17.9%] 21.8%| 25.4%| 28.8%
$29| - | - | 10.8%6 | 18.3%| 24.1%)] 29.3%| 34.2% $29| - | - | 10.4%] 16.1%| 20.5%| 24.4%| 28.0%| 31.4%
$30| — | - [ 12.0%| 19.7%| 25.7%] 31.0%| 36.0% $30| - | - | 12.0%] 17.5%| 21.9% | 25.8%| 29.5%| 32.9%
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B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario #10ption FMixed Food Waste Cleaning & Nutrient Recovery Equipment

This biogas plant is estimated¢ost$6.3 million to build Operating costs are estimated to avera@2$%613year. At an RNGaleprice
of $30/GJ, averagerevenue isestimated to be$856,925/year.This biogas plantequires $.8 million funding 91% of CAPBXor an
unlevered pre-taxIRRof 12% Averageoperating income for this biogas plaist$27,311/year; equal to 3% of operating cost®peraing
income is likely insufficientepending upon debt term and interest rate cover both debt repayments arghy unforeseen negative
circumstancesvith the biogas plani.e., broken equipment, unexpected downtime, etd@.his is because farm investrtgne., debt) is
only 9%. Low investment means that even with anavered pre-taxIRRof 12%, operating income can be ttmov.

Option F: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,616,600 RNG/GJ = $30.00 Farm Investment =  $546,226
Upgrader $2,008,800 Avg RNG Sales/Yr= $712,427 Funding Amount=  $5,762,731
Nutrient Recovery $861,842 Tip FeelYr = $120,200 Funding % of CAPEX 91%
Other $821,715 Bedding Savings/YrF  $24,297
Total $6,308,957 $829,613 Total = $856,925 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $853 $853 $853 $854 $854 $855 $855 $856 $856 $857
OPEX (000s) $683 $697 $710 $725 $739 $754 $769 $784 $800 $816
Income (000s) $170 $156 $143 $129 $115 $101 $86 $71 $56 $40
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $857 $857 $858 $858 $859 $860 $860 $861 $861 $862
OPEX (000s) $832 $849 $866 $883 $901 $919 $937 $956 $975 $995
Income (000s) $25 $8 -$8 -$25 -$42 -$60 -$77 -$96 -$114 -$133
Unlevered, PreTax IRR = ‘ 12% | | Average Operating Income* = | $27,311 ‘ ‘ % of OPEX ‘ 3% ‘

* Averagel over twenty years$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas ptamtoenic feasibility. For
example, with 91% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of high bioggmtential
mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $3GJ to $27/GJand <$25GJ
respectively. Alternately, with 91% funding, if RNG production is 5% lower than anticipated, evem \RittiGasale pricef $30/GJ,
unlevered,pre-tax IRRs negative.

Mixed food waste tip fee accoumtor 14%of biogas plant reenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, with 91% funding, if mixed foog Vessis fi
$35/tonne or $50/tonne instead of $25/tonne, theequired RNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$28/GJand <$2%GJ respectively. Alternately, with 91% funding, if mixed food waste tip ferlyst20/tonne, even with a RNG sale
price of $30/GJ, nlevered,pre-tax IRRs negative.

Option F:Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5%| 0% | 5% | 10% | 15% | 20% $15|$20| $25 | $30 | $35 | $40 | $45 | $50
$16| - | - | - $16| — | - | -
$17| - | - | - $17 | - | - | -
$18| - | | - $18| — | - | -
$19| - | - | - $19| - | - | -
$20| - | | - $20| — | - | -

Q21| — | — | - Q[$2L] — | — | -
@ [$22| — | - | - X |$22| — | — | -
Sls23] — [~ — | — [ = | — |55% Slsa| || — | — | =] =] — |62%
F g4 - | | - — | 5.5% | 11.4% S 124 - | | - — | 6.6% | 11.4%
$25| - | | - — | 4.9% | 11.2%] 16.2% $25| — | - | - — | 0.2% | 6.9% | 11.6%]| 15.5%
$26 | - | - | - | 2.9% | 10.3%| 15.7%] 20.4% $26| - | - | - -~ | 6.8% | 11.5%| 15.6%)] 19.2%
$27| - | - | - | 8.3% | 14.5%]| 19.7%] 24.3% $27| — | | - | 5.9% | 11.2%| 15.4%] 19.1%| 226%
$28| - | - | 3.4% | 12.2%| 18.0%] 23.2%] 27.9% $28| - | - | 3.4% | 10.0%| 14.7%]| 18.6%| 22.2%| 25.5%
$29| - | - | 7.2% | 15.1%| 20.9%)] 26.1%| 31.0% $29| - | - | 7.2% | 12.9%| 17.3%] 21.2%| 24.8%| 28.1%
$30| — | -—- [ 12.0%| 16.5%| 22.5%] 27.8%| 32.8% $30| - | - | 12.0%] 14.3%| 18.7%] 22.6%| 26.3%| 29.7%
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B.C. OrFarm Biogas Benchmark Study, Version 2

This biogas plant is estated tocost$6.2million to build Operating costs are estimated to average $922/33&. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$856,925/year.Because operating costs are greater than revenue, this biogas plant
requires>100%undingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.

This biogas plant is estimated tost$7.0million to build Operating costs are estimated to average $1,004ieak. At an RNGale
price of $30/GJaveragerevenue isestimated to beb856,925/yearBecause operating costs are greater than revenue, this biogas plant
requires>100%fundingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.

Figure B showsthe required RNGb/GJsale price foFarm Scenario #1 OptionscAG for an mlevered, pretax IRR of 12%. Where
required RNGale price i$$30/GJ, percentage of requirddndingis shownAllFarm Scenario #1 Optiong,Alrequire funding Funding
increases from 41%aqr Option A) to 91%forh LG A2y CO® hLIIA2Yy & D FYR | | NBYyQlu aKRgy
shows that even under the best circumstances (Qption A- needing the least equipmentl00 dairy cow farraco-digesting dairy
manure and mixed food wastannot beeconomically feasible in B.@ithout funding.

Figurel3: Fam Scenario #1 Requirad RNGSale Pricdor 100 Dairy Cows Mixed Food Waste

Required RNG $/GJ for 12% IRR

$30 ¢ 41% ¢ 61% ¢ 73% ¢ 78% ¢ 86% ¢ 91%
’g $29
&
o $28
Z
X $27

$26

A B C D E F G H

Farm Scenario #1: 100 Dairy Cows (Options
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Farm Scenario # 2:
150 Dairy Cows +
Mixed Food Waste

Farm Scenario #8 a 150 dairy cow farm edigesting dairy manure and mixed food waste. Farm
Scenario #2assumes the use of traditional darm biogas plat technology Estimated feedstock
volume andRenewable Natural Gas (RNfB)duction for Farm Scenario #2 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 7,506 51% 2,422
Mixed food waste 7,212 49% 35,047
Total 14,718 100% 37,470

The followingequipmentChoicesvere assessed for Farm Scenario #2:
- Option A: Naadditional equipment,
- Option B: Mixedood wastecleaningequipment,
- Option C: RN@ompressionequipment;
- Option D: Nutrientrecoveryequipment
- Option E Mixedfood wastecleaningand RNGcompressiorequipment,
- Option F: Mixedood wastecleaningand rutrient recoveryequipment,
- Option G: RN@ompression anchutrient recoveryequipment and
- Option H: Mixed food waste cleaning, RNG compression and nutgeavery equipment.

Forfull capital and operating costs for Farm Scenal@®gptionsA¢ H, see Appendix.B
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B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario2+ OptionA: No Additional Equipment

This biogas plant is estimated¢ost$4.8 million to build Operating costs are estimatéol average $20,136year. At an RNGaleprice

of $26.80GJ,averagerevenue isestimated to be$1,249588year. This biogas plarR 2 S &efjlrés fundingor an wnlevered,pre-tax
IRRof 12% Averageoperating income for this biogas plaist$629,452/year; equal to102% of operating cost®©perating income should
be sufficient,depending upon debt term and interest rat® cover both debt repayments arehyunforeseen negative circumstances

with the biogas planfi.e., broken equipment, unexpected dovimie, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,794,975 RNG/G3= $26.80 Farm Investment =  $4,814,048
Upgrader $2,111,800 Avg RNG Sales/Yr= $1,032,843 Funding Amount = $0
Nutrient Recovery $280,264 Tip Fee/Yr = $180,300 Funding % of CAPEX 0%
Other $627,009 Bedding Savings/Y=  $36,446
Total $4,814,048 $620,136 Total = $1,249,588 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,165 $1,175 | $1,185| $1,196 $1,206 $1,217 $1,227 | $1,238 $1,249 $1,260
OPEX (000s) $510 $521 $531 $542 $553 $564 $575 $586 $598 $610
Income(000s) $654 $654 $654 $654 $654 $653 $653 $652 $651 $650
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,271 $1,283 | $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (000s) $622 $635 $647 $660 $674 $687 $701 $715 $729 $744
Income (000s) $649 $648 $640 $627 $615 $602 $589 $576 $563 $549
Average Operating Income* = | $629,452] | %of OPEX| 102% |

Unlevered, PreTax IRR = \ 12% \ |

* Averageal over twenty year$o account
for inflation

"Base price (1%#éar increase up to $3GJmax)
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufdr 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibility
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
required RNG sale prictor an wnlevered,pre-tax IRRof 12% falls from $26.80/GJ t&25/GJand <$23/GJ respectilye Alternately, if
RNG production is 10% or 15% lower than anticipated, even wifRNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to
10.7% and 9.2% respectivePn nleveredpre-tax IRR M2 A ay Qi SO2y2YAOlLIffe FTShHaAirofSo

Mixed food wate tip fee accourd for 14%o0f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Kodtenne

instead of $25/tonne, the require®RNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $26.80/GJ &2¥GJand <$22/GJ
respectively. Alternately, if mixed food waste tip fe®igy $15/tonne or $10/tonne, even withraRNG sale pricef $30/GJ, mlevered,

pre-tax IRRalls from 12% to 11.7% and 10.7% respectivelywnlevered pretax IRR mH> A ay Qi SO2y2YAOFfte TS

Option A: Sensitivity Analysig€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food WasteTipFee ($/Tonne)

-15% | -10% | -5% 0% 5% | 10% | 15% | 20% $10 | $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50

$16| -- 0.6% | 1.8% | 3.0% | 4.0% $16 0.8% | 2.2% | 3.5% | 4.7% | 5.8%
$17| - 0.9% | 2.2% | 3.4% | 4.5% | 5.5% $17 09% | 23% | 3.6% | 4.8% | 59% | 7.0%
$18| - 11% | 2.4% | 3.6% | 4.8% | 5.8% | 6.9% $18 1.0% | 24% | 3.7% | 4.9% | 6.0% | 7.1% | 8.1%
$19| - | 11% | 25% | 3.8% | 5.0% | 6.1% | 7.2% | 8.2% $19| -0.3%| 1.2% | 25% | 3.8% | 4.9% | 6.1% | 7.1% | 8.2% | 9.1%
$20| 0.9%| 2.4% | 3.8% | 5.0% | 6.2% | 7.3% | 8.4% | 9.4% $20| 1.3% | 2.6% | 3.8% | 5.0% | 6.1% | 7.2% | 8.2% | 9.2% | 10.2%

(20 $21| 2.2%| 3.6% | 5.0% | 6.2% | 7.4% | 85% | 9.6% | 10.6% % $21| 2.7% | 3.9% | 51% | 6.2% | 7.3% | 8.3% | 9.3% | 10.2%| 11.2%
@ | $22| 3.4%| 4.8% | 6.1% | 7.3% | 85% | 9.6% | 10.7%| 11.8% @ | $22| 4.0% | 52% | 6.3% | 7.3% | 8.3% | 9.3% | 10.3%| 11.2%| 12.1%
5 $23 | 4.5%| 5.8% | 7.2% | 8.4% | 9.6% | 10.7%| 11.8%| 12.9% 5 $23| 53% | 6.3% | 7.4% | 8.4% | 9.4% | 10.3%| 11.3%| 12.2%| 13.1%
@ [$24]55%| 6.9% | 8.2% | 9.4% | 10.6%| 11.8%| 12.9%| 14.0% @ 1'$24] 6.4% | 7.4% | 8.5% | 9.4% | 10.4%| 11.3%| 12.2%]| 13.1%]| 14.0%
$25| 6.5%| 7.9% | 9.2% | 10.4%| 11.6%| 12.8%]| 13.9%| 15.1% $25| 7.5% | 8.5% | 9.5% | 10.4%| 11.3%| 12.2%| 13.1%]| 14.0%| 14.9%
$26 | 7.3%| 8.7% | 10.1%| 11.3%| 12.6%| 13.8%| 14.9%| 16.1% $26 | 8.5% | 9.5% | 10.4%| 11.3%| 12.2%| 13.1%| 14.0%| 14.9%| 15.7%
$27 | 8.1%| 9.5% | 10.8%| 12.1%| 13.4%| 14.6%| 15.8%| 17.0% $27 | 9.3% | 10.3%| 11.2%| 12.1%| 13.0%| 13.9%| 14.8%| 15.7%| 16.5%
$28 | 8.7%| 10.1%| 11.5%| 12.8%]| 14.1%| 15.4%| 16.6%| 17.8% $28 | 10.0%| 11.0%| 11.9%| 12.8%]| 13.7%| 14.6%| 15.5%| 16.3%| 17.2%
$29| 9.1%| 10.5%| 12.0%| 13.3%]| 14.6%]| 15.9%| 17.2%]| 18.4% $29 | 10.5%| 11.4%| 12.4%| 13.3%]| 14.2%| 15.1%]| 16.0%| 16.9%| 17.7%
$30| 9.2%| 10.7%| 12.2%| 13.6%]| 14.9%| 16.2%| 17.5%]| 18.8% $30| 10.7%| 11.7%| 12.6%| 13.6%| 14.5%| 15.4%| 16.2%| 17.1%]| 18.0%
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Farm Scenario #20ptionB: Mixed Food Waste Cleaning Equipment

This biogas plant is estimated¢ost$5.7 million to build Operating costare estimated to average/®1,978year. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$1,285,387/year. This biogas plantequires 8.0 million funding (7% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for lis biogas plants $583409year; equal to83% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas planfi.e., brolen equipment, unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,522,100 RNG/GJ = $30.00 Farm Investment = $4,679,980
Upgrader $2,111,800 Avg RNG Sales/Yr = $1,068,641 Funding Amount= $970,080
Nutrient Recovery $280,264 Tip Feel/Yr = $180,300 Funding % of CAPEX 17%
Other $735,896 Bedding Savings/Ye=  $36,446
Total $5,650,060 $701,978 Total = $1,285,387 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,279 $1,280 | $1,280| $1,281 $1,281 $1,282 $1,283 | $1,283 $1,284 $1,285
OPEX (000s) $578 $589 $601 $613 $625 $638 $651 $664 $677 $691
Income (000s) $701 $690 $679 $668 $656 $644 $632 $620 $607 $594
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $1,286 $1,286 | $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (000s) $704 $718 $733 $747 $762 $778 $793 $809 $825 $842
Income (000s) $581 $568 $554 $540 $526 $512 $497 $482 $467 $451
Unlevered, PreTax IRR= | 12% | | Average Opeating Income* = | $583,409 | %of OPEX| 83% |

* Averageal over twenty year$o account
for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example,with 17% funding, if RNG production is 10% or 20% higher than anticifadtedto the availability of high biogga®tential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectvely. Alternately, with 17% funding, if RNG production is 5% or 10% lower than anticipated, evemRhG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.5% and 9.0% respectivilyLnlevered pre-tax IRR MH:: A ay Qi S y 2 YA Ol f €

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example, with 17% funding, if mixeasted® fee is

$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 17% funding, if mixed food waste tipdaly #20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 11.0% and 10.0% respectivétyunlevered,pretax IRR M2 A Ay Q
economically feasible.

Option B:Sensitivity Analysi€ RNG Production & Mixed Food Wasiép Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 $20 $25 $30 $35 $40 $45 $50

$16| --- --- --- --- --- 0.1% | 1.4% $16 --- --- --- 0.7% | 2.2% | 3.5%
$17 | --- 0.6% | 2.0% | 3.2% $17 0.8% | 2.3% | 3.6% | 4.9%
$18| --- 0.9% | 2.3% | 3.6% | 4.8% $18 1.0% | 2.4% | 3.7% | 5.0% | 6.1%
$19| --- -—- 1.1% | 25% | 3.9% | 5.1% | 6.3% $19 1.1% | 25% | 3.8% | 5.1% | 6.2% | 7.3%
$20| --- 1.1% | 2.6% | 4.0% | 5.3% | 6.5% | 7.7% $20| -0.3%| 1.2% | 2.6% | 3.9% | 5.1% | 6.3% | 7.4% | 8.5%

% $21| 0.9%| 2.5% | 4.0% | 54% | 6.6% | 7.8% | 9.0% (ZD $21| 1.3% | 2.7% | 4.0% | 5.2% | 6.4% | 7.5% | 8.5% | 9.5%
o |$22|2.3%| 3.9% | 5.3% | 6.6% | 7.9% | 9.1% | 10.2% o | $22| 28% | 4.1% | 5.3% | 6.4% | 7.5% | 8.6% | 9.6% | 10.6%
@ $23| 3.6%| 5.1% | 6.5% | 7.8% | 9.1% | 10.3%| 11.4% 5 $23| 4.2% | 5.4% | 6.5% | 7.6% | 8.6% | 9.6% | 10.6%| 11.6%
P | $24| 4.8%| 6.3% | 7.7% | 9.0% | 10.2%)| 11.4%| 12.6% ¥ |$24| 55% | 6.6% | 7.7% | 8.7% | 9.7% | 10.7%| 11.6%]| 12.6%
$25| 5.9%| 7.4% | 8.8% | 10.1%| 11.3%| 12.6%| 13.7% $25| 6.6% | 7.7% | 8.8% | 9.8% | 10.7%| 11.7%| 12.6%]| 13.5%
$26 | 6.9%| 8.3% | 9.7% | 11.1%| 12.3% | 13.6%| 14.8% $26| 7.7% | 8.7% | 9.7% | 10.7%| 11.7%| 12.6%| 13.5%| 14.4%
$27 | 7.7%| 9.2% | 10.6%| 11.9%| 13.3%| 14.5%| 15.8% $27| 8.6% | 9.6% | 10.6%| 11.6%| 12.5%| 13.4%| 14.3%| 15.2%
$28 | 8.3%| 9.8% | 11.3%| 12.7%]| 14.0%| 15.3%| 16.6% $28 | 9.3% | 10.3%| 11.3%| 12.3%| 13.2%| 14.1%| 15.0%]| 15.9%
$29 | 8.8%| 10.3%| 11.8%| 13.2%]| 14.6%| 15.9%| 17.3% $29| 9.8% | 10.8%| 11.8%| 12.8%)| 13.7%| 14.7%| 15.6%]| 16.5%
$30| 9.0%| 10.5%| 12.0%| 13.5%]| 14.9%| 16.2%| 17.6% $30| 10.0%| 11.0%| 12.0%)| 13.0%]| 14.0%| 14.9%]| 15.8%| 16.7%
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Farm Scenario2+ OptionC. RNG Compressi Equipment

This biogas plant is estimated¢ost$5.6 million to build Operating costs are estimated to avera@®§858year. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$1,285387/year. This biogas plantequires 3.6 million funding 9% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $476,529year; equal to59% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both &bt repayments an@nyunforeseen

negative circumstancesith the biogas plani.e., broken equipment, unexpected downtime, etc.).

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,794,975 RNG/GJ = $30.00 Farm Investment = $3,949,812
Upgrader $2,779,817 Avg RNG Sales/Yr = $1,068,641 Funding Amount = $1,632,288
Nutrient Recovery $280,264 Tip Feel/Yr = $180,300 Funding % of CAPEX 29%
Other $727,045 Bedding Savings/Ye=  $36,446
Total $5,582,101 $808,858 Total = $1,285,387 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,279 $1,280 | $1,280| $1,281 $1,281 $1,282 $1,283 | $1,283 $1,284 $1,285
OPEX (000s) $666 $679 $693 $707 $721 $735 $750 $765 $780 $796
Income (000s) $613 $600 $587 $574 $561 $547 $533 $519 $504 $489
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,286 $1,286 | $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (000s) $812 $828 $844 $861 $879 $896 $914 $932 $951 $970
Income (000s) $474 $458 $443 $426 $410 $393 $376 $359 $341 $323
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $476,529] | %of OPEX| 59% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantrevenue This shows the importance of RNG sales on biogas plant economic feasibility. For
example, with 29% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of high bioggmtential

mixed food waste)the requiredRNG salerice for an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with 29% funding, if RNG production is 5% or 10% lower than anticipated, everRN® sale pricef $30/GJ,
unlevered,pre-tax IRRalls fram 12% to 10L% and &% respectivelyAn wnlevered pre-tax IRR MH: A ay Qi SO2y 2YA Ol f €

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a signifinimpact on biogas plant economic feasibility. For example, @86 funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$2/GJ respectively. Alternately, wi28% funding, if mixed food waste tip feeasly $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 18% and %% respectivelyAn wnlevered,pre-tax IRR M > A &y Qi
economically feasible.

Option C:Sensitivity Analysig RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 | $20 $25 $30 $35 $40 $45 $50

$16| --- --- --- --- --- --- --- $16| --- --- --- --- --- - 1.0%
$17| --- --- --- --- --- --- 0.6% $17| --- --- --- - - 1.1% | 2.9%
$18| --- --- --- --- --- 1.2% | 2.8% $18| --- --- --- - 1.3% | 3.0% | 4.6%
$19| --- --- --- --- 1.5% | 3.3% | 4.8% $19| -- --- --- 14% | 3.1% | 4.7% | 6.1%
$20| --- -—- -—- 1.7% | 3.5% | 5.1% | 6.6% $20| --- - 16% | 3.3% | 4.8% | 6.2% | 7.6%

% $21| --- - 1.7% | 3.6% | 5.3% | 6.8% | 8.2% (ZD $21| --- 1.7% | 3.4% | 4.9% | 6.3% | 7.7% | 8.9%
x | $22| - 15% | 3.5% | 5.3% | 6.9% | 8.4% | 9.8% o | $22|0.1%| 1.9% | 3.5% | 5.0% | 6.4% | 7.7% | 9.0% | 10.2%
@ $23| 1.2%| 3.3% | 5.1% | 6.8% | 8.4% | 9.9% | 11.3% 5 $23| 2.0%| 3.6% | 5.1% | 6.5% | 7.8% | 9.1% | 10.3%| 11.4%
P | $24|2.8%| 4.8% | 6.6% | 8.2% | 9.8% | 11.3%| 12.7% @ 1$24|3.7%| 5.2% | 6.6% | 7.9% | 9.1% | 10.3%]| 11.5%| 12.6%
$25| 4.3%| 6.2% | 8.0% | 9.6% | 11.1%| 12.6%| 14.0% $25|5.3%| 6.7% | 8.0% | 9.2% | 10.4%| 11.6%| 12.7%| 13.8%
$26 | 5.6%| 7.4% | 9.2% | 10.8%| 12.4%| 13.9%| 15.3% $26| 6.6%| 7.9% | 9.2% | 10.4%| 11.5%| 12.7%)| 13.8%| 14.9%
$27 | 6.6%| 8.5% | 10.2%| 11.9%| 13.5%| 15.0%| 16.5% $27 | 7.7%| 9.0% | 10.2%| 11.4%| 12.6%| 13.7%| 14.8%| 15.8%
$28 | 7.4%| 9.3% | 11.1%| 12.8%]| 14.4%| 16.0%| 17.5% $28 | 8.6%| 9.9% | 11.1%| 12.3%]| 13.4%| 14.5%| 15.6%| 16.7%
$29 | 7.9%| 9.9% | 11.7%| 13.4%]| 15.1%| 16.7%]| 18.3% $29 | 9.2%| 10.5%| 11.7%| 12.9%]| 14.0%| 15.2%| 16.3%| 17.3%
$30| 8.2%| 10.1%| 12.0%| 13.7%| 15.4%| 17.1%| 18.7% $30| 9.5%] 10.8%| 12.0%| 13.2%| 14.3%| 15.5%| 16.6%| 17.7%
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Farm Scenario #20ptionD: Nutrient Recovery Equipment

This biogas plant is estimated¢ost$5.9million to build Operating costs are estimated to average $852/y&&. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,285387/year. This biogas plantquires £.2 million funding 88% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plaig $432,738year; equal to 51% of operating costs.
Operating incora should be sufficiengepending upon debt term and interest rat® cover both debt repayments arahyunforeseen

negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option D: Economic Assessment

CAPEX OFEX* Revenue Investment
Digester $2,025,975 RNG/GJ = $30.00 Farm Investment = $3,636,161
Upgrader $2,111,800 Avg RNG Sales/Yr = $1,068,641 Funding Amount= $2,219,561
Nutrient Recovery $955,264 Tip Feel/Yr = $180,300 Funding % of CAPEX 38%
Other $762,683 Bedding Savings/Ye=  $36,446
Total $5,855,721 $852,649 Total = $1,285,387 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,279 $1,280 | $1,280| $1,281 $1,281 $1,282 $1,283 | $1,283 $1,284 $1,285
OPEX (000s) 72 $716 $730 $745 $760 $775 $790 $806 $822 $839
Income (000s) $577 $564 $550 $536 $522 $507 $492 $477 $462 $446
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,286 $1,286 | $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (00s) $856 $873 $890 $908 $926 $945 $963 $983 $1,002 $1,022
Income (000s) $430 $414 $397 $380 $362 $345 $327 $308 $289 $270
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $432,738] | % of OPEX| 51%

* Averageal over twentyyearsto account
for inflation




B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufdr 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 38% funding, if RNG production is 10% or 20% higher than anticida¢etb the availability of high bioggsotential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectively. Alternately, with 38% funding, if RNG production is 5% or 10% |laweariticipated, even withraRNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.0% and 7.8% respectivilyLnlevered pre-tax IRR MH:: A ay Qi SO2y 2YAO!I f €

Mixed food waste tip fee accoumtor 14%o0f biogas plant revenue. Thefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example, with 38% funding, if mixed foog Vessis fi
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale pricdor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 38% funding, if mixed food waste tipdaly B20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax RRfalls from 12% to 10.7% and 9.2% respectiv&tynlevered,pre-tax IRR M > A &y Qi
economically feasible.

Option D: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50

$17| --- --- --- --- --- --- --- $17| --- --- --- - - - 1.7%
$18| --- --- --- --- --- --- 1.7% $18| --- --- --- - - 1.9% | 3.7%
$19| --- --- --- --- 0.1% | 2.2% | 4.0% $19| -- --- --- 0.0% | 2.0% | 3.9% | 5.5%
$20| --- -—- -—- 04% | 25% | 4.4% | 6.0% $20| --- - 0.2% | 2.2% | 4.0% | 56% | 7.1%

% $21| --- - 04% | 26% | 45% | 6.3% | 7.9% (ZD $21| --- 04% | 2.3% | 4.1% | 5.7% | 7.2% | 8.6%
x | $22| - 0.1% | 25% | 45% | 6.4% | 8.0% | 9.6% o | $22| --- 05% | 25% | 42% | 5.8% | 7.3% | 8.7% | 10.1%
@ $23| --- 22% | 4.4% | 6.3% | 8.0% | 9.7% | 11.2% 5 $23 | 0.7%| 2.6% | 4.4% | 5.9% | 7.4% | 8.8% | 10.1%| 11.4%
P 1 $24| 1.7%| 4.0% | 6.0% | 7.9% | 9.6% | 11.2%| 12.8% @ 1$24|2.8%| 45% | 6.0% | 7.5% | 8.9% | 10.2%] 11.5%| 12.7%
$25| 3.4%| 5.6% | 7.6% | 9.4% | 11.1%| 12.7%| 14.3% $25|4.6%| 6.1% | 7.6% | 9.0% | 10.3%| 11.6%| 12.8%| 14.0%
$26 | 4.9%| 7.0% | 8.9% | 10.7%| 12.4%| 14.1%| 15.6% $26| 6.1%| 7.5% | 8.9% | 10.3%| 11.5%| 12.8%| 14.0%| 15.2%
$27 | 6.0%| 8.1% | 10.1%| 11.9%| 13.6%| 15.3%| 16.9% $27 | 7.3%| 8.7% | 10.1%| 11.4%| 12.6%| 13.9%| 15.1%| 16.2%
$28 | 6.9% | 9.0% | 11.0%| 12.9%]| 14.7%| 16.4%| 18.0% $28 | 8.2%| 9.7% | 11.0%| 12.3%]| 13.6%| 14.8%)| 16.0%| 17.2%
$29 | 7.5%| 9.7% | 11.7%| 13.6%]| 15.4%| 17.2%| 18.9% $29 | 8.9%| 10.4%| 11.7%| 13.0%]| 14.3%| 15.5%)| 16.7%| 17.9%
$30| 7.8%| 10.0%| 12.0%| 14.0%]| 15.8%| 17.6%| 19.3% $30| 9.2%| 10.7%| 12.0%| 13.3%| 14.6%| 15.9%| 17.1%]| 18.2%

S7
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Farm Scenario #20ption EMixed Food Waste Cleaning & RNG Compression Equipment

This biogas plant is estimated¢ost$6.4million to build. Operating costs are estimated to average $890/y@ér. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,285387/year. This biogas plantquires $.0 million funding 47% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plaig $394,687year; equal to 44% of operating costs.
Operating income may or may not be sufficiedepending upon debt term and interest rat® cover both debt repayments arghy
unforeseen negative circumstancesth the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option E:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,522,100 RNG/GJ = $30.00 Farm Investment =  $3,379,035
Upgrader $2,779,817 Avg RNG Sales/Yr = $1,068641 Funding Amount = $3,039,078
Nutrient Recovery $280,264 Tip Feel/Yr = $180,300 Funding % of CAPEX 47%
Other $835,932 Bedding Savings/Ye=  $36,446
Total $6,418,113 $890,700 Total = $1,285,387 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,279 $1,280 | $1,280| $1,281 $1,281 $1,282 $1,283 | $1,283 $1,284 $1,285
OPEX (000s) $733 $748 $763 $778 $794 $809 $826 $842 $859 $876
Income (000s) $546 $532 $517 $503 $488 $473 $457 $441 $425 $409
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,286 $1,286 | $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (000s) $894 $912 $930 $948 $967 $987 $1,006 | $1,027 $1,047 $1,068
Income (000s) $392 $375 $357 $339 $321 $303 $284 $264 $245 $225
Unlevered, PreTax IRR = 12% Average Operating Income* = | $394,687 | | %of OPEX| 44% |

* Averageal over twenty year$o account
for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufar 83% ofbiogas plantevenue.This shows the importance of RNG sales on biotsag pconomic feasibilityfFor

example, with 47% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls sm $30/GJ to $26/GJ and <$24/GJ
respectively. Alternately, with 47% funding, if RNG production is 5% or 10% lower than anticipated, everRM® sale pricaf $30/GJ,
SO2Yy2YAOLI f ¢

unlevered,pre-tax IRRalls from 12% t®.7% and 73% respectivelyAn wnlevered,pre-tax IRR M H:?

AayQi

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility xBorpée, with47% funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, wito funding, imixed food waste tip fee ignly $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to 18% and8.9% respectivelyAn wnlevered,pre-tax IRR M H:?

economically feasible.

Option E:Sensitivity Analys ¢ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount

$/GJ RNG
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Mixed Food Wastdip Fee ($/Tonne)

$15 | $20 $25 $30 $35 $40 $45 $50

$17| --- --- --- --- --- --- --- 0.3%
$18| --- --- --- --- --- --- 0.5% | 2.7%
$19| --- --- --- --- --- 0.7% | 2.9% | 4.8%
$20| --- - - 0.9% | 3.0% | 4.9% | 6.6%

o | %21 - --- --- 1.1% | 3.2% | 5.0% | 6.7% | 8.3%
E $22| --- --- 1.3% | 3.3% | 5.1% | 6.8% | 8.4% | 9.9%
5 $23| --- 14% | 3.5% | 5.3% | 6.9% | 85% | 9.9% | 11.3%
% 1 $24(1.6%| 3.6% | 5.4% | 7.0% | 8.6% | 10.0%| 11.4%| 12.8%
$25| 3.7%| 55% | 7.1% | 8.6% | 10.1%| 11.5%)| 12.8%]| 14.1%
$26| 5.4%| 7.1% | 8.6% | 10.1%| 11.5%| 12.8%| 14.1% | 15.4%
$27|6.8%| 8.4% | 9.9% | 11.3%| 12.7%| 14.0%| 15.3%]| 16.5%
$28| 7.8%| 9.4% | 10.9%| 12.3%| 13.7%]| 15.0%| 16.3%| 17.6%
$29| 8.6%| 10.1%| 11.6%| 13.1%| 14.4%]| 15.8%)| 17.1%]| 18.3%
$30 | 8.9%| 10.5%)| 12.0%| 13.4%]| 14.8%]| 16.2%| 17.5%| 18.7%
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B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario #20ption F MixedFood Waste Cleaning & Nutrient Recovery Equipment

This biogas plant is estimated¢ost$6.7million to build Operating costs are estimated to average $934/y€dr. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,285387/year. Thisbiogas plantequires $.6 million funding $4% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $350,896year; equal to 38% of operating costs.
Operating income may or may not be sufficied¢pending upordebt term and interest rateto cover both debt repayments arghy
unforeseen negative circumstancesth the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option F:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,753,100 RNG/GJ = $30.00 Farm Investment = $3,076,236
Upgrader $2,111,800 Avg RNG Sales/Yr = $1,068,641 Funding Amount = $3,615,498
Nutrient Recovery $955,264 Tip Feel/Yr = $180,300 Funding % of CAPEX 54%
Other $871,570 Bedding Savings/Y=  $36,446
Total $6,691,733 $934,491 Total = $1,285,387 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,279 $1,280 | $1,280| $1,281 $1,281 $1,282 $1,283 | $1,283 $1,284 $1,285
OPEX (000s) $769 $785 $800 $816 $833 $849 $866 $884 $901 $919
Income (000s) $510 $495 $480 $464 $449 $433 $416 $400 $383 $366
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,286 $1,286 | $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (000s) $938 $956 $976 $995 $1,015 $1,035 $1,056 | $1,077 $1,099 $1,121
Income (000s) $348 $330 $311 $293 $274 $254 $234 $214 $193 $172
Unlevered, PreTax IRR = 12% Average Operating Income* = | $350,896 | | %of OPEX| 38% |

* Averageal over twenty year$o account
for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with 54% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of higbiogaspotential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with 54% funding, if RNG production is 5% or 10% lower than anticipated, everRNiBhsale pricef $30/GJ,
SO2Yy2YAOLI f ¢

unlevered,pre-tax IRRalls from 12% to 9.4% and 6.5% respectivBlyinlevered,pre-tax IRR ™M H:?

AayQi

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less importaah RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, with 54% funding, if mixed foog Vessis fi
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 54% funding, if mixed food waste tipdaly #20/tonne or $15/tonne, even with

economically feasible.

Option F: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount

$/GJ RNG
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Aay Qi
Mixed Food Wastip Fee ($/Tonne)

$15 | $20 $25 $30 $35 $40 $45 $50

$17| — | = | | | | e | e [
$18| --- --- --- --- --- --- --- 1.1%
$19| --- --- --- --- --- --- 1.3% | 3.7%
$20| --- --- --- --- --- 1.5% | 3.8% | 5.9%

(29 $21| --- --- --- --- 1.7% | 4.0% | 6.0% | 7.8%
o | $22| -- --- --- 19% | 41% | 6.1% | 7.9% | 9.6%
5 $23| --- --- 21% | 4.3% | 6.2% | 8.0% | 9.7% | 11.3%
I s24| - 2.3% | 4.4% | 6.4% | 8.1% | 9.8% | 11.3%| 12.8%
$25| 2.5%| 4.6% | 6.5% | 8.2% | 9.9% | 11.4%)| 12.9%]| 14.3%
$26| 4.5%| 6.4% | 8.2% | 9.8% | 11.4%| 12.9%| 14.3%]| 15.7%
$27)|6.0%| 7.9% | 9.6% | 11.2%| 12.7%| 14.2%)| 15.6%]| 17.0%
$28| 7.2%| 9.1% | 10.7%| 12.3%| 13.9%| 15.3%| 16.8%]| 18.2%
$29| 8.1%| 9.9% | 11.6%| 13.2%| 14.7%| 16.2%| 17.6%]| 19.0%
$30| 8.5%| 10.3%| 12.0%| 13.6%| 15.1%]| 16.6%)| 18.1%]| 19.5%

N
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B.C. OrFarm Biogas Benchmark Study, Version 2

This biogas plant is estimated tost$6.6 million to build Operating costs are estimated to averagg0#1,371year. At an RNGsale
price of 80/GJ,averagerevenue isestimated to bebl,285387/year. This biogas planequires $.3 million funding 65% of CAPBXor
an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaist$244,016'year; equal to23% of operating costs.
Operating incomas likely irsufficient,depending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, €lhi$.is because farm investment (i.e.,
debt) is only35%. Low investment means that even with arlevered,pre-taxIRRof 12%, operating income can bao low.

Option G:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,025,975 RNG/G& $30.00 Farm Investment = $2,334,679
Upgrader $2,779,817 Avg RNG Sales/Yr = $1,068,641 Funding Amount =  $4,289,095
Nutrient Recovery $955,264 Tip Feel/Yr = $180,300 Funding % of CAPEX 65%
Other $862,718 Bedding Savings/Yr  $36,446
Total $6,623,774 $1,041,371 Total = $1,285,387 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) | $1,279 $1,280 |$1,280| $1,281 $1,281 $1,282 $1,283 | $1,283 | $1,284 $1,285
OPEX (000s) $857 $874 $892 $910 $928 $946 $965 $985 $1,004 $1,024
Income (000s) $422 $405 $388 $371 $354 $336 $317 $299 $280 $260
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,286 $1,286 | $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (000s) $1,045 $1,066 | $1,087| $1,109 $1,131 $1,154 $1,177 | $1,200 $1,224 $1,249
Income (000s) $241 $220 $200 $179 $157 $136 $113 $91 $68 $44
Unlevered, PreTax IRR= |  129% | | Average Operating Income* = | $244,016| | % of OPEX| 23% |

* Averagel over twenty years$o account
for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, with 65% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with 65% funding, if RNG production is 5% or 10% lower than anticipated, everRM® s&l priceof $30/GJ,

unlevered,pre-tax IRRalls from 12% to 8.1% and 2.9% respectivBlyinlevered,pre-tax IRR ™M H:'?

AayQi

SO2y2YAOL f ¢

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important tR&IG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, with 65% funding, if mixed foog Vessis fi
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 65% funding, if mixed food waste tipdaly B20/tonne or $15/tonne, even with

economically feasible.

Option G: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount

$/GJ RNG

-10%| 5% | 0% | 5% | 10% | 15% | 20%
$16| - | — | = | — | — | — | —
$17| - | — | — | — | — | — | -
$18| — | — | — | — | — | — | —
$19| - | — | — | — | — | — | —
$20| - | — | — | — | — | — ] 0.0%
$20| — | — | — | — | — | 06%]| 4.4%
$22| - | — | — | — |08%| 47%| 7.7%
$23[ — | — | — | 06%| 47%| 7.9% | 10.6%
$24| - | — | 0.0% | 4.4% | 7.7% | 10.6%] 13.2%
$25| - | — | 3.7%| 7.3% | 10.4%)| 13.1%)] 15.6%
$26| - | 2.2%]| 6.4% | 9.7% | 12.6%)| 15.3%]| 17.8%
$27| - | 4.6%]| 8.5% | 11.7%| 14.6%| 17.3%]| 19.8%
$28 | 1.1%)] 6.4%| 10.2%)| 13.4%| 16.3%| 19.1%| 21.6%
$29 | 2.4%)] 7.6%| 11.4%)| 14.7%| 17.7%| 20.4%| 23.1%
$30 | 2.9%)] 8.1%] 12.0%)| 15.3%| 18.3%| 21.2%| 23.9%

$/GJ RNG

Aay Qi
Mixed Food Wastip Fee ($/Tonne)
$15 | $20 | $25 $30 $35 $40 $45 $50

$17| - | — | -

$20| --- - - - - - 2.5%
$21| --- --- --- --- --- --- 2.8% | 5.8%
$22| --- --- --- --- --- 3.0% | 6.0% | 8.5%
$23| --- --- --- --- 3.3% | 6.2% | 8.7% | 10.9%
$24 | --- --- 0.0% | 3.5% | 6.4% | 8.8% | 11.1%| 13.1%
$25| --- | 0.3%| 3.7% | 6.5% | 8.9% | 11.2%| 13.2%| 15.2%
$26| --- | 3.5%| 6.4% | 8.9% | 11.1%| 13.2%| 15.2%| 17.1%
$27| 2.7%| 5.9%| 8.5% | 10.9%| 13.0%| 15.0%]| 16.9%| 18.8%
$28| 4.6%| 7.6%| 10.2%| 12.5%| 14.6%)| 16.6%| 18.5%| 20.3%
$29| 5.9%| 8.9%| 11.4%| 13.7%]| 15.8%| 17.8%]| 19.7%)| 21.6%
$30 | 6.5%] 9.4%| 12.0%| 14.2%| 16.4%)| 18.4%| 20.3%| 22.2%




B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario #20ption HMixed Food Wast€leaning, RNG Compression and Nutrient Recovery Equipment

This biogas plant is estimated tost$7.5 million to build Operating costs are estimated to averagel®B213year. At an RNGale
price of 80/GJ,averagerevenue isestimated to bebl,285387/year. This biogas planequires $.7 million funding 76% of CAPBXor
an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaist$162174/year; equal to14% ofoperating costs.
Operating incomas likely irsufficient,depending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, €t idecause farm investment (i.e.,
debt) is only24%. Low investment means that even with arlevered,pre-taxIRRof 12%, operating income can b=o low.

Option H: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,753,100 RNG/GJ = $30.00 Farm Investment= $1,761,819
Upgrader $2,779,817 Avg RNG Sales/Yr = $1,068,641 Funding Amount = $5,697,967
Nutrient Recovery $955,264 Tip Feel/Yr = $180,300 Funding % of CAPEX 76%
Other $971,605 Bedding Savings/Yr  $36,446
Total $7,459,786 $1,123,213 Total = $1,285,387 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $1,279 $1,280 | $1,280| $1,281 $1,281 $1,282 $1,283 | $1,283 $1,284 $1,285
OPEX (000s) $925 $943 $962 $981 $1,001 $1,021 $1,041 | $1,062 $1,083 $1,105
Income (000s) $354 $336 $318 $300 $281 $261 $242 $221 $201 $180
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,286 $1,286 $1,287| $1,288 $1,289 $1,289 $1,290 | $1,291 $1,292 $1,293
OPEX (000s) $1,127 $1,150 $1,173| $1,196 $1,220 $1,244 $1,269 | $1,295 $1,320 $1,347
Income (000s) $158 $137 $114 $92 $69 $45 $21 -$4 -$29 -$54
Unlevered, PreTax IRR= |  129% | | Average Operating Income* = | $162,174 | % of OPEX| 14% |

* Averagel over twenty years$o account

for inflation
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RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with 76% funding, if RNG production is 10% or 20% higher than anticjdagetb the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with 76% funding, if RNG production is 5% lower than anticipated, evem \RitthGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 5.2%\n unlevered, préi  E Lww f MH: Aay Qi S02y2YAO0Ltte TSI

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee @an have a significant impact on biogas plant economic feasibility. For example, with 76% funding, if mixed food wasts tip fee
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/@)J
<$27/GJand <$24/GJ respectively. Alternately, with 76% funding, if mixed food waste tipdaly #20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, ulevered,pre-tax IRRalls from 12% to 7.9% and 0.8% respectivAly.unlevered,pre-tax IRR MmH> A &y Qi
economically feasible.

Option H: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food WasteTip Fee ($/Tonne)
-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50
$17| - | - | - $17| — | — | -
Q |$21] — | — | - Q |$21] — | — | - — | 1.7%
x | $22| - --- --- - - --- 5.6% o | $22| --- - - - - 2.2% | 6.8%
S[s$23] — [ — | — | — | — |58%]100% Sls23] — | — [ — | — [ = [26%] 7.0%|105%
S s24| - --- --- - 5.6% | 10.0%| 13.7% 1 $24| - - - 3.0% | 7.3% | 10.7%)| 13.6%
$25| --- --- --- 4.9% | 9.7% | 13.5%]| 17.0% $25| --- --- 3.4% | 7.5% | 10.8%| 13.8%| 16.5%
$26 | --- --- 3.0% | 8.7% | 12.9%| 16.6%]| 19.9% $26 | --- 3.0% | 7.4% | 10.8%| 13.7%| 16.5%/| 19.0%
$27 | --- --- 6.7% | 11.7%)| 15.7%| 19.3%| 22.7% $27| --- | 1.4%| 6.7% | 10.4%| 13.5%| 16.3%| 18.9%| 21.4%
$28| --- [1.9%]| 9.3% | 14.1%)| 18.1%]| 21.7%]| 25.1% $28| --- | 4.8%| 9.3% | 12.7%| 15.7%| 18.5%] 21.0%| 23.5%
$29| --- | 4.3%| 11.1%| 15.9%| 20.0%| 23.7%| 27.2% $29| --- [ 6.9%| 11.1%| 14.5%| 17.4%| 20.2%| 22.7%| 25.2%
$30| --- |5.2%| 12.0%| 16.8%)| 20.9%| 24.8%| 28.4% $30| 0.8%| 7.9%| 12.0%| 15.3%| 18.3%| 21.0%| 23.6%| 26.1%
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Figure B shows the required RNG $/GJ sale price fesrm Scenario #@ptions A¢ G for an mlevered, pretax IRR of 12%. Where
required RNG sale price is >$30/GJ, percentage of required funding is also $hbene.required RNG sale price is <$30/GJ, a bar
representig+/- 5% isshown to account for price uncertaint@nlyFarm Scenariozh LJG A 2y | R 2 S a y This bidgsipldnk NB
requires $25.46 $28.14/GJFarm Scenario2tOptionsB ¢ H require funding.Funding increases frori7% §or Option B) to 76% (or
OptionH). Figure 4 shows thatonly under the best circumstance (i.©ption A- needing the least equipmengre 150 dairy cow farrs
co-digesting dairy manure and mixed food wastmonomically feasiblen B.C. without funding.

Figurel4: Farm ScenarioZ Required RNG Sale Prider 150 Dairy Cows Mixed Food Waste

Required RNG $/GJ for 12% IRR
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Farm Scenario # 3:
200 Dairy Cows +
Mixed Food Waste

Farm Scenario #3 is a 200 dairy cow farmtig@sting dairy manure and mixed food waste. Farm
Scenario #&assumes the use of traditional darm biogas plant technologystimated feedstock
volume andRenewable Natural Gas (RNfB)duction for Farm Scenario #3 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 10,008 51% 3,229
Mixed food waste 9,616 49% 46,730
Total 19,624 100% 49,959

The followingequipmentChoicesvere assessed for Farm Scenario #3:
- Option A: Naadditional equipment,
- Option B: Mixedood wastecleaningequipment,
- Option C: RN@ompressionequipment;
- Option D: Nutrientrecoveryequipment,
- Option E: Mixedood wastecleaningand RNGcompressiorequipment,
- Option F: Mixedood wastecleaningand rutrient recoveryequipment,
- Option G: RN@ompression anchutrient recoveryequipment and
- Option H: Mixed food waste cleaning, RNG comgimsand nutrient recovery equipment.

Forfull capital and operating costs for Farm ScenaB@#ptionsA ¢ H, see Appendix.C
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Farm Scenario3#+ OptionA: No Additional Equipment

This biogas plant is estimated¢ost$5.7million to build Operating csts are estimated to average $710,923ar. At an RNGaleprice

of $22.66GJ,averagerevenue isestimated to be$1,474199%ear.¢ KA & 0 A 2 3 | FequidesHuyidingoR ah $nieye@dipre-tax
IRRof 12% Averageoperating income for this biogas pieis $763,278year; equal to 107% of operating costs. Operating income should
be sufficient,depending upon debt term and interest rat® cover both debt repayments arehyunforeseen negative circumstances

with the biogas plant (i.e., broken equipmennexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,207,625 RNG/G3= $22.66 Farm Investment = $5,726,801
Upgrader $2,399,600 Avg RNG Sales/Yr = $1,185,205 Funding Amount = $0
Nutrient Recovey  $373,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 0%
Other $745,891 Bedding Savings/¥=  $48,595
Total $5,726,801 $710,923 Total = $1,474,199 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,357 $1,368 | $1,380| $1392 $1,404 $1,416 $1,428 | $1,440 $1,453 $1,466
OPEX (000s) $585 $597 $609 $621 $633 $646 $659 $672 $686 $699
Income (000s) $772 $772 $771 $771 $770 $770 $769 $768 $767 $766
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,478 $1,491 | $1,504 | $1,517 $1,531 $1,544 $1,558 | $1,571 $1,585 $1,599
OPEX (000s) $713 $728 $742 $757 $772 $788 $803 $819 $836 $853
Income (000s) $765 $764 $762 $760 $759 $757 $754 $752 $749 $747
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $763,276 | | %of OPEX| 107% |
*
Averagel over twenty yearso account "Base price (1%#éar increase up to $3GJmax)

for inflation
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RNG sales account for @0ofbiogas plantevenue.This shows the importance of RNG sales on biogas planbauorfeasibility.For

example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $22.66/GJ t&21/GJand <$19YGJ respectively. Alternately, if

RNG production is 1086 15% lower than anticipatedhe requiredRNG sale pric®r anunlevered pre-tax IRRcreases from $22.66/GJ

to >$25/GJand >$26/GJrespectively.Furthermore, if only 50% ddstimated mixedfood waste is available (4,808 instead 616
tonnes/year) RNG productiomill be approximately 45% lower. If RNG production is 45% lower, even miRiN& sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 2.7%\n wlevered,pre-tax IRRI#"> A Ay Qi SO2y2YAOFfte FSIFaAof Sc

Option A: Sensitivity Analysig RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$16 | --- 0.1% | 1.5% | 2.8% | 4.0% | 51% | 6.2% | 7.2% | 8.1%
$17 | - 0.1% | 1.6% | 29% | 42% | 54% | 65% | 7.5% | 8.6% | 9.5%
$18 | --- 1.5% | 29% | 43% | 55% | 6.7% | 7.8% | 8.8% | 9.9% | 10.9%
$19 | --- 1.3% | 28% | 42% | 55% | 6.7% | 7.9% | 9.0% | 10.1% | 11.1% | 12.1%
$20 | --- -- | 0.8%| 25% | 40% | 54% | 6.7% | 7.9% | 9.1% | 10.2%| 11.3% | 12.4% | 13.4%

% $21 | --- - | 0.2% | 2.0%| 3.6% | 51% | 6.5% | 7.8% | 9.0% | 10.2% | 11.4% | 12.5% | 13.5% | 14.6%
x | $22| -- - | 13%| 3.1%| 47% | 6.2% | 7.5% | 8.8% | 10.1% | 11.3% | 12.5% | 13.6% | 14.7% | 15.8%
@ $23 | --- - | 05%| 24%| 41% | 57% | 7.2% | 8.6% | 9.9% | 11.1% | 12.4% | 13.5% | 14.7% | 15.8% | 16.9%
g4 | - - | 1.5% | 3.4%| 5.1% | 6.7% | 8.1% | 9.5% | 10.9% | 12.1% | 13.4% | 14.6% | 15.8% | 16.9% | 18.1%
$25| --- | 04% | 2.5% | 4.3% | 6.0% | 7.6% | 9.1% | 10.5% | 11.8% | 13.1% | 14.4% | 15.6% | 16.8% | 18.0% | 19.2%
$26 | --- | 1.2% | 3.3% | 51% | 6.8% | 8.4% | 9.9% | 11.3% | 12.7% | 14.1% | 15.3% | 16.6% | 17.9% | 19.1% | 20.3%
$27 | --- | 1.8% | 3.9% | 5.8% | 7.5% | 9.1% | 10.7% | 12.1% | 13.5% | 14.9% | 16.2% | 17.5% | 18.8% | 20.0% | 21.3%
$28 | --- | 23% | 4.4% | 6.3% | 8.1% | 9.7% | 11.3% | 12.8% | 14.2% | 15.6% | 17.0% | 18.3% | 19.6% | 20.9% | 22.2%
$29 | 0.1% | 2.5% | 4.7% | 6.6% | 8.4% | 10.1% | 11.7%| 13.2% | 14.7% | 16.2% | 17.6% | 18.9% | 20.3% | 21.6% | 22.9%
$30 | 0.2% | 2.7% | 4.8% | 6.8% | 8.6% | 10.3% | 11.9% | 13.5% | 15.0% | 16.4% | 17.9% | 19.3% | 20.6% | 22.0% | 23.3%
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Mixed food waste tip fee accoumtfor 16% of biogas plant revenue. Thereforettadugh less important than RNG sales, food waste tip

B.C. OrFarm Biogas Benchmark Study, Version 2

fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®&NG sale pricor an wnlevered, pre-tax IRR of 12% falls from $22.66/GJ &2¥GJand <3.8GJ
respectively. Alternately, if mixed food waste tip femidy $10/tonne or $0/tonne,the requiredRNG sale prictor an wlevered,pre-

taxIRR of 12% increases from $22.66/GJ#264GJand >$27/GJ respectively.

Option A: Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)

$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50

$16 1.1% 2.6% 4.0% 5.3% 6.5% 7.7% 8.8% 9.9%
$17 1.2% 2.7% 4.1% 5.4% 6.6% 7.8% 8.9% 10.0% 11.0%
$18 1.3% 2.8% 4.2% 5.5% 6.7% 7.8% 8.9% 10.0% 11.1% 12.1%
$19 | 1.5% | 2.9% 4.3% 5.5% 6.7% 7.9% 9.0% 10.1% 11.1% 12.2% 13.2%
$20 | 3.0% | 4.4% 5.6% 6.8% 8.0% 9.1% 10.1% 11.2% 12.2% 13.2% 14.2%

g $21 | 45% | 5.7% 6.9% 8.0% 9.1% 10.2% 11.2% 12.3% 13.3% 14.2% 15.2%
@ | $22 | 5.8% | 7.0% 8.1% 9.2% 10.3% 11.3% 12.3% 13.3% 14.3% 15.2% 16.2%
5 $23 | 7.0% | 8.2% 9.3% 10.3% 11.3% 12.4% 13.3% 14.3% 15.3% 16.2% 17.1%
@ $24 | 82% | 9.3% 10.4% 11.4% 12.4% 13.4% 14.4% 15.3% 16.2% 17.2% 18.1%
$25 | 9.4% | 10.4% | 11.5% 12.5% 13.4% 14.4% 15.3% 16.3% 17.2% 18.1% 19.0%
$26 | 10.4%| 11.4% | 12.4% 13.4% 14.4% 15.3% 16.3% 17.2% 18.1% 19.0% 19.9%
$27 | 11.3%| 12.3% | 13.3% 14.3% 15.3% 16.2% 17.2% 18.1% 19.0% 19.9% 20.8%
$28 | 12.1%| 13.1% | 14.1% 15.1% 16.0% 17.0% 17.9% 18.8% 19.8% 20.7% 21.6%
$29 | 12.6%| 13.6% | 14.6% 15.6% 16.6% 17.6% 18.5% 19.4% 20.4% 21.3% 22.2%
$30 | 12.9%| 13.9% | 14.9% 15.9% 16.9% 17.9% 18.8% 19.7% 20.7% 21.6% 22.5%
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Farm Scenario3# OptionB: Mixed Food Waste Cleaning Equipment

This biogas plant isstimated tocost$6.6million to build Operating costs are estimated to average $792/y&&r. At an RNGaleprice

of $26.50GJ,averagerevenue isestimated to be$1,656824year.¢ KA & 0 A 2 3 | FequidesHuyidingoRah $nieye@dipre-tax
IRRof 12% Averageoperating income for this biogas plaist$864,059year; equal to 109% of operating costs. Operating income should
be sufficient,depending upon debt term and interest rat® cover both debt repayments arehyunforeseen negative circurtences
with the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,934,750 RNG/G3= $26.50 Farm Investment = $6,562,813
Upgrader $2,399,600 Avg RNG Sales/¥  $1,367,830 Funding Amount = $0
Nutrient Recovery $373,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 0%
Other $854,778 Bedding Savings/Y=  $48,595
Total $6,562,813 $792,765 Total = $1,656,824 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,539 $1,553 | $1,566| $1,580 $1,594 $1,608 $1,622 | $1,636 $1,650 $1,665
OPEX (000s) $653 $666 $679 $692 $706 $720 $735 $750 $765 $780
Income(000s) $887 $887 $887 $887 $887 $887 $887 $886 $886 $885
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,680 $1,695 | $1,710| $1,717 $1,718 $1,719 $1,720 | $1,721 $1,722 $1,724
OPEX (000s) $795 $811 $828 $844 $861 $878 $896 $914 $932 $951
Income(000s) $884 $883 $882 $873 $857 $841 $824 $808 $790 $773
| Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $864,059 | %of OPEX| 109% |
*
Averagel over twenty yearso account "Base price (1%gar increase up to $3GJImax)

for inflation
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RNG sales account for @3ofbiogas plantevenue.This slows the importance of RNG sales on biogas plant economic feasibdity.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
requiredRNG sale pricir an wnlevered,pre-tax IRRf 12% falls from $260/GJ to$24/GJand $22/GJ respectively. Alternately, if RNG
production isonly 3% lower than anticipated, the requirddNG sale pricéor an wnlevered,pre-tax IRRncreases from $250GJ to
>$28/GJ.Furthermore, if only 8% of estimated mixed food waste is availatd@ {0instead 0f9,616 tonnes/year)RNG production will
be approximately @% lower. If RNG production i€% lower, even with @RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from
12% t00.8%.An nlevered,pretax IRR M2 A ay Qi SO2y2YAOFtfe FSIFLairAofSo

Option B:Sensitivity Analysi€ RNG Production

Change in RNG Production Amount
-40% -35% -30% -25% | -20% | -15% | -10% -5% 0% 5% 10% 15% 20%
$16 0.1% | 1.4% | 25% | 3.6% | 4.6%
$17 1.7% | 2.8% | 3.9% | 50% | 6.0%
$18 05% | 1.8% | 3.0% | 42% | 53% | 6.3% | 7.3%
$19 04% | 1.8% | 3.1% | 43% | 54% | 65% | 7.5% | 8.5%
$20 01% | 1.7% | 3.0% | 43% | 55% | 6.6% | 7.7% | 87% | 9.7%
% $21 14% | 28% | 42% | 54% | 6.6% | 7.8% | 88% | 9.9% | 10.9%
[ $22 09% | 25% | 3.9% | 53% | 65% | 7.7% | 88% | 9.9% | 11.0% | 12.0%
@ $23 0.3% 2.0% | 3.6% | 50% | 6.3% | 7.5% | 87% | 9.9% | 11.0% | 12.1% | 13.1%
| %24 1.4% 3.0% | 46% | 60% | 7.3% | 85% | 9.7% | 10.9% | 12.0% | 13.1% | 14.2%
$25 0.5% 2.4% 40% | 55% | 6.9% | 82% | 9.5% | 10.7% | 11.9% | 13.0% | 14.1% | 15.2%
$26 1.4% 3.2% 48% | 6.3% | 7.7% | 9.1% | 10.3% | 11.6% | 12.8% | 13.9% | 15.1% | 16.2%
$27 2.0% 3.8% 55% | 7.0% | 8.4% | 9.8% | 11.1% | 12.4% | 13.6% | 14.8% | 15.9% | 17.1%
$28 0.4% 2.5% 4.3% 6.0% | 7.5% | 9.0% | 10.4% | 11.7% | 13.0% | 14.3% | 155% | 16.7% | 17.9%
$29 0.6% 2.8% 4.6% 6.3% | 7.9% | 9.4% | 10.8% | 12.2% | 13.5% | 14.8% | 16.1% | 17.3% | 18.5%
$30 0.8% 2.9% 4.8% 6.5% | 8.1% | 9.6% | 11.0% | 12.4% | 13.7% | 15.1% | 16.3% | 17.6% | 18.8%
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Mixed food waste tip fee accoustfor 15% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from 6B30/GJ to $25/GJand <R2/GJ
respectively. Alternately, if mixed food waste tip fee is orllg/@®nne or $/tonne, even with a RNG sale pricef $30/GJunlevered,

pre-taxIRRfalls from12%to 11.9% and 10% respectivelyAn wnlevered pretax IRR M2 A ay Qi SO2y2YA Ol fte TS
Option B:Sensitivity Analysig Mixed Food Wastd'ip Fee
Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 - - - - --- 0.1% 1.6% 2.8% 4.1% 5.2% 6.3%
$17 --- --- --- --- 0.3% 1.7% 2.9% 4.1% 5.3% 6.4% 7.4%
$18 --- --- --- 0.4% 1.8% 3.0% 4.2% 5.4% 6.4% 7.5% 8.5%
$19 --- --- 0.5% 1.9% 3.1% 4.3% 5.4% 6.5% 7.5% 8.5% 9.5%
$20 -—- 0.6% 2.0% 3.2% 4.4% 5.5% 6.6% 7.6% 8.6% 9.5% 10.5%
% $21 0.8% 2.1% 3.3% 4.5% 5.6% 6.6% 7.6% 8.6% 9.6% 10.5% 11.4%
14 $22 2.2% 3.4% 4.6% 5.6% 6.7% 7.7% 8.7% 9.6% 10.6% 11.5% 12.3%
5 $23 3.5% 4.6% 57% 6.8% 7.8% 8.7% 9.7% 10.6% 11.5% 12.4% 13.3%
N $24 4.7% 5.8% 6.8% 7.8% 8.8% 9.7% 10.7% 11.5% 12.4% 13.3% 14.1%
$25 5.9% 6.9% 7.9% 8.8% 9.8% 10.7% 11.6% 12.5% 13.3% 14.2% 15.0%
$26 6.9% 7.9% 8.8% 9.8% 10.7% 11.6% 12.5% 13.3% 14.2% 15.0% 15.8%
$27 7.7% 8.7% 9.6% 10.6% 11.5% 12.4% 13.2% 14.1% 14.9% 15.8% 16.6%
$28 8.4% 9.3% 10.3% 11.2% 12.1% 13.0% 13.9% 14.8% 15.6% 16.4% 17.3%
$29 8.8% 9.8% 10.8% 11.7% 12.6% 13.5% 14.4% 15.3% 16.1% 17.0% 17.8%
$30 9.0% 10.0% 11.0% 11.9% 12.8% 13.7% 14.6% 15.5% 16.4% 17.2% 18.0%
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Farm Scenario3+ Opion C RNG Compression Equipment

This biogas plant is estimated¢ost$6.6million to build Operating costs are estimated to average $913/p&&. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,713849%year. This biogas plantequires $.1 million funding 2% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $800,048year; equal to 88% of operating costs.
Operating income should be sufficiedgpending upon debt term and interesite, to cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,207,625 RNG/GJ = $30.00 Farm Investment = $6,421,540
Upgrader $3,095,052 Avg RNG Sales/Yr = $1,424,855 Funding Amount= $104,856
Nutrient Recovery $373,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 2%
Other $850,035 Bedding Savings/Y=  $48,595
Total $6,526,397 $913,803 Total = $1,713,849 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,705 $1,706 | $1,707| $1,708 $1,709 $1,709 $1,710 | $1,711 $1,712 $1,713
OPEX (000s) $752 $767 $783 $798 $814 $830 $847 $864 $881 $899
Income(000s) $953 $939 $924 $909 $894 $879 $863 $847 $831 $814
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,714 $1,715 | $1,716| $1,717 $1,718 $1,719 $1,720 | $1,721 $1,722 $1,724
OPEX (000s) $917 $935 $954 $973 $992 $1,012 $1,033 | $1,053 $1,074 $1,096
Income(000s) $797 $780 $762 $744 $726 $707 $688 $668 $648 $628
| Unlevered, PreTax IRR = 12% | Average Operating Income* = | $800,046 | | %of OPEX|  88%

* Averageal over twenty year$o account

for inflation
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RNG sales accoufdr 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility

example, with 2% funding, if RNG production is 10% or 20% higher than antiqipagéestb the availability of high bioggm®tential mixed

food wage), the requiredRNG sale prictor an wlevered,pre-tax IRRf 12% falls from $30/GJ tdbr6/GJand <$24/GJ respectively.
Alternately, with 2% funding, if RNG production is 5% or 10% lower than anticipated, evem®iGasale pricef $30/GJ, nlevered,

pre-tax IRRalls from 12% to 10.5% and 9.0% respectivdiyinleveredpretax IRR M A ady Qi SO2y2YA Ol ftfe& TSI

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example, with 2% funding, if mixed food Wessis tip
$35/tonne or $50/tonne instead of $25/tonne, the requirdRNG sale prictor an wnlevered,pre-tax IRR of 12% falls fronB$/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 2% funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 11.0% and 10.0% respectivétyunlevered,pretax IRR M2 A Ay Q
economically feasible.

Option C:Sensitivity Analysig RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 $20 $25 $30 $35 $40 $45 $50

$16| --- --- --- --- --- 0.5% | 1.7% $16| -- --- --- --- 1.1% | 2.5% | 3.8%
$17| - --- --- --- 1.0% | 2.3% | 3.4% $17| - --- --- 1.2% | 2.6% | 3.9% | 5.1%
$18| --- 1.3% | 2.6% | 3.8% | 5.0% $18| --- 13% | 2.7% | 3.9% | 5.1% | 6.3%
$19| --- --- 14% | 2.8% | 4.1% | 5.3% | 6.4% $19| - 0.0% | 1.4% | 2.8% | 4.0% | 52% | 6.3% | 7.4%
$20| --- 14% | 29% | 4.2% | 54% | 6.6% | 7.7% $20| 0.1% | 1.6% | 2.9% | 4.1% | 5.3% | 6.4% | 7.5% | 8.5%

% $21| 1.3%| 2.8% | 4.2% | 55% | 6.7% | 7.9% | 9.0% (ZD $21| 1.7% | 3.0% | 4.2% | 5.4% | 6.5% | 7.5% | 8.6% | 9.5%
o |$22|2.6%| 4.1% | 54% | 6.7% | 7.9% | 9.1% | 10.2% o | $22| 3.1% | 4.3% | 54% | 6.5% | 7.6% | 8.6% | 9.6% | 10.5%
@ $23| 3.8%| 5.3% | 6.6% | 7.9% | 9.1% | 10.3%| 11.4% 5 $23| 4.4% | 55% | 6.6% | 7.7% | 8.7% | 9.6% | 10.6%| 11.5%
P | $24 | 5.0%| 6.4% | 7.7% | 9.0% | 10.2%)| 11.4%| 12.5% @ |$24| 5.6% | 6.7% | 7.7% | 8.7% | 9.7% | 10.7%| 11.6%]| 12.5%
$25| 6.0%| 7.4% | 8.8% | 10.1%| 11.3%| 12.5%| 13.6% $25| 6.7% | 7.8% | 8.8% | 9.8% | 10.7%| 11.6%| 12.5%]| 13.4%
$26 | 7.0%| 8.4% | 9.7% | 11.0%| 12.3%| 13.5%| 14.6% $26| 7.8% | 8.8% | 9.7% | 10.7%| 11.6%| 12.5%| 13.4%| 14.3%
$27 | 7.7%| 9.2% | 10.6%| 11.9%| 13.1%| 14.4%| 15.6% $27| 8.6% | 9.6% | 10.6%| 11.5%| 12.4%| 13.3%| 14.2%| 15.1%
$28 | 8.4%| 9.8% | 11.2%| 12.6%]| 13.9%| 15.2%| 16.4% $28 | 9.3% | 10.3%| 11.2%| 12.2%| 13.1%| 14.0%| 14.9%]| 15.8%
$29 | 8.8%| 10.3%| 11.7%| 13.1%| 14.5% | 15.8%| 17.0% $29| 9.8% | 10.8%| 11.7%| 12.7%| 13.6%| 14.5%| 15.4%]| 16.3%
$30| 9.0%| 10.5%| 12.0%| 13.4%]| 14.7%| 16.0%| 17.3% $30| 10.0%| 11.0%| 12.0%| 12.9%| 13.8%| 14.8%| 15.7%| 16.5%
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Farm Scenario3# OptionD: Nutrient Recovery Equipment

This biogas plant is estimated¢ost$6.8million to build Operating costs are estimated to averd$69,184year. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,713849year. This biogas plantequires $.8 million funding (1% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plaig $74466%year; equal to 77% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpectiegvntime, etc.).

Option D: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,438,625 RNG/GJ = $30.00 Farm Investment= $6,007,167
Upgrader $2,399,600 Avg RNG Sales/Yr = $1,424,855 Funding Amount= $761,308
Nutrient Recovery $1,048,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 11%
Other $881,565 Bedding Savings/Y=  $48,595
Total $6,768,475 $969,184 Total = $1,713,849 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,705 $1,706 | $1,707| $1,708 $1,709 $1,709 $1,710 | $1,711 $1,712 $1,713
OPEX (000s) $798 $814 $830 $847 $864 $881 $898 $916 $935 $953
Income(000s) $907 $892 $877 $861 $845 $829 $812 $795 $777 $760
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,714 $1,715 | $1,716| $1,717 $1,718 $1,719 $1,720 | $1,721 $1,722 $1,724
OPEX (000s) $972 $992 $1,012| $1,032 $1,053 $1,074 $1,095 | $1,117 $1,139 $1,162
Income(000s) $742 $723 $704 $685 $665 $645 $625 $604 $583 $561
| Unlevered, PreTax IRR= |  12% | | Average Operatingncome* = | $744,665 | %of OPEX|  77%

* Averageal over twenty year$o account
for inflation
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RNG sales accoufdr 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 1% funding, if RNG production is 10% or 20% higher than anticifgdtedto the availability of high biogamtential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectivelyAlternately, with 11% funding, if RNG production is 5% or 10% lower than anticipated, even Ritl&asale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.5% and 8.8% respectivilyLnlevered pre-tax IRR MH:: A ay Qi SO2y 2YAO!I f €

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example, with 11% funding, if mixed fotig Vessie

$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 11% funding, if mixed food waste tip fee is only $20/tditfgtonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 10% and 9% respectivelyAn wnlevered,pre-tax IRR M > A &y Qi
economically feasible.

Option D: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10% | -5% 0% 5% 10% | 15% | 20% $15 $20 $25 $30 $35 $40 $45 $50

$16 --- --- --- --- 0.8% $16 --- --- --- --- 1.6% | 3.1%
$17 1.4% | 2.7% $17 0.2% | 1.7% | 3.2% | 4.5%
$18 0.3% | 1.8% | 3.2% | 4.4% $18 0.3% | 1.9% | 3.3% | 4.6% | 5.9%
$19 04% | 2.0% | 3.4% | 4.8% | 6.0% $19 04% | 2.0% | 3.4% | 4.7% | 5.9% | 7.1%
$20 | -1.4%| 0.4% | 2.1% | 3.6% | 5.0% | 6.2% | 7.5% $20 | -1.1%| 0.6% | 2.1% | 3.5% | 4.8% | 6.0% | 7.2% | 8.3%

% $21| 0.3% | 2.0% | 3.6% | 5.0% | 6.4% | 7.6% | 8.8% (ZD $21| 0.7% | 2.2% | 3.6% | 4.9% | 6.1% | 7.2% | 8.4% | 9.4%
o |$22| 1.8%| 3.4% | 5.0% | 6.4% | 7.7% | 9.0% | 10.2% o | $22| 23%| 3.7% | 5.0% | 62% | 7.3% | 8.4% | 9.5% | 10.5%
@ $23| 3.2% | 4.8% | 6.2% | 7.6% | 9.0% | 10.2%| 11.4% 5 $23| 3.8% | 5.1% | 6.2% | 7.4% | 8.5% | 9.5% | 10.6%| 11.6%
P | $24| 4.4%| 6.0% | 7.5% | 8.8% | 10.2%]| 11.4%| 12.6% ¥ 1$24| 51%| 6.3% | 7.5% | 8.6% | 9.6% | 10.6%| 11.6%]| 12.6%
$25| 5.6% | 7.2% | 8.6% | 10.0%)| 11.3%| 12.6%]| 13.8% $25| 6.4% | 7.5% | 8.6% | 9.7% | 10.7%| 11.7%| 12.6%| 13.6%
$26| 6.6% | 8.2% | 9.6% | 11.0%)| 12.4%| 13.7%]| 14.9% $26| 7.5% | 8.6% | 9.6% | 10.7%| 11.7%| 12.6%| 13.6%| 14.5%
$27 | 7.5% | 9.0% | 10.5%| 11.9%)| 13.3%] 14.6%| 15.9% $27 | 8.4% | 9.5% | 10.5%| 11.5%| 12.5%| 13.5%| 14.4%| 15.4%
$28| 8.2% | 9.8% | 11.3%| 12.7%)| 14.1%| 15.5%]| 16.8% $28| 9.2% | 10.2%| 11.3%| 12.3%)| 13.3%| 14.2%| 15.2%]| 16.1%
$29 | 8.6% | 10.3%| 11.8%| 13.3%)| 14.7%| 16.1%| 17.5% $29| 9.7% | 10.8%| 11.8%| 12.8%)| 13.8%| 14.8%| 15.7%]| 16.7%
$30| 8.8% | 10.5%| 12.0%| 13.6%)| 15.0%| 16.4%| 17.8% $30| 9.9% | 11.0%| 12.0%| 13.1%] 14.1%| 15.0%] 16.0%| 17.0%
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Farm Scenario3# Option EMixed Food Waste Cleaning & RNG Compressidpragnt

B.C. OrFarm Biogas Benchmark Study, Version 2

This biogas plant is estimated¢ost$7.4million to build Operating costs are estimated to average $995/d&r. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,713849year. This biogas plantequires 3.5 million funding(21% of CAPEXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plaig $718,204year; equal to 72% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt reayments angnyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option E:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,934,750 RNG/GJ = $30.00 Farm Investment =  $5,850406
Upgrader $3,095,052 Avg RNG Sales/Yr = $1,424,855 Funding Amount = $1,512,003
Nutrient Recovery $373,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 21%
Other $958,922 Bedding Savings/Y=  $48,595
Total $7,362,409 $995,645 Total = $1,713,849 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,705 $1,706 | $1,707| $1,708 $1,709 $1,709 $1,710 | $1,711 $1,712 $1,713
OPEX (000s) $820 $836 $853 $870 $887 $905 $923 $941 $960 $979
Income(000s) $886 $870 $854 $838 $821 $805 $787 $770 $752 $734
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,714 $1,715 | $1,716| $1,717 $1,718 $1,719 $1,720 | $1,721 $1,722 $1,724
OPEX (000s) $999 $1,019 | $1,039| $1,060 $1,081 $1,103 $1,125 | $1,148 $1,171 $1,194
Inoome (000s) $715 $696 $677 $657 $637 $616 $595 $574 $552 $530
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $718,204] | %ofOPEX| 72% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufdr 83% ofbiogas fant revenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 2% funding, if RNG production is 10% or 20% higher than anticifgdtedto the availability of high biogamtential

mixed food waste)the requied RNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectively. Alternately, with6 funding, if RNG production is 5% or 10% lower than anticipated, evenniRiN@ sale pricef $30/GJ,
unlevered,pre-tax RRfallsfrom 12% to 10.86 and 8% respectivelyAn wnlevered pre-tax IRR MH:: A ay Qi SO2y 2YAO!I f €

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have significant impact on biogas plant economic feasibility. For example, WAthf@nding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, witt2 funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% td.0.9% and 8% respectivelyAn wnlevered,pretax IRR M 12 A Ay Qi

economically feasible.

Option E:Sensitivity Analysi§ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 | $20 $25 $30 $35 $40 $45 $50

$16 | --- === === --- --- --- 0.2% $16| --- -8.6% | -5.2% | -2.7% | -0.7%| 1.1% | 2.6%
$17| -- --- --- === === 0.8% | 2.2% $17| -- 4.9% | -2.5% | -0.5% | 1.2% | 2.7% | 4.1%
$18 | --- = | 1.2% | 2.7% | 4.1% $18| -- - | -2.3%| -0.4%| 1.3% | 2.8% | 42% | 5.5%
$19| --- --- === 15% | 3.0% | 4.4% | 5.7% $19| --- -0.2% | 1.5% | 2.9% | 4.3% | 5.6% | 6.8%
$20| - --- 1.6% | 3.2% | 4.6% | 6.0% | 7.2% $20| --- 0.0% | 1.6% | 3.1% | 44% | 5.7% | 6.9% | 8.1%

% $21| - 15% | 3.2% | 4.7% | 6.1% | 7.4% | 8.7% (ZD $2110.1%| 1.7% | 3.2% | 45% | 5.8% | 7.0% | 8.2% | 9.3%
@ | $22|1.2%| 3.0% | 4.6% | 6.1% | 7.5% | 8.8% | 10.0% o | $22|1.8%| 3.3% | 4.6% | 5.9% | 7.1% | 8.2% | 9.3% | 10.4%
@ $23 | 2.7%| 4.4% | 6.0% | 7.4% | 8.8% | 10.1%| 11.3% 5 $23| 3.4%| 4.7% | 6.0% | 7.1% | 8.3% | 9.4% | 10.4%| 11.5%
¥ 1$24| 4.1%| 5.7% | 7.2% | 8.7% | 10.0%| 11.3%] 12.6% @ 1 $24|4.8%| 6.0% | 7.2% | 8.4% | 9.4% | 10.5%]| 11.5%| 12.5%
$25| 5.3%| 6.9% | 8.4% | 9.8% | 11.2%| 12.5%| 13.8% $25|6.1%| 7.3% | 8.4% | 9.5% | 10.6%| 11.6%| 12.6%| 13.6%
$26 | 6.4%| 8.0% | 9.5% | 10.9%| 12.3%| 13.6%]| 14.9% $26| 7.3%| 8.4% | 9.5% | 10.5%| 11.6%| 12.6%| 13.6%| 14.5%
$27 | 7.2%| 8.9% | 10.4%| 11.9%| 13.3%| 14.6%| 16.0% $27 | 8.2%| 9.3% | 10.4%| 11.4%| 12.5%| 13.5%| 14.4%| 15.4%
$28 | 7.9%| 9.6% | 11.2%| 12.7%| 14.1%| 15.5%| 16.9% $28| 9.0%| 10.1%| 11.2%| 12.2%| 13.2%| 14.2%)| 15.2%| 16.2%
$29 | 8.4%/| 10.1%| 11.7%| 13.2%| 14.7%| 16.2%| 17.6% $29 | 9.5%| 10.6%| 11.7%| 12.8%]| 13.8%| 14.8%)| 15.8%| 16.7%
$30 | 8.6%| 10.3%| 12.0%| 13.5%| 15.0%| 16.5%]| 17.9% $30| 9.8%| 10.9%| 12.0%| 13.0%| 14.1%| 15.1%)] 16.1%]| 17.0%
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Farm Scenario3# Option F Mixed Food Waste Cleaning & Nutrient Recovery Equipment
This biogas plant is estimated tost$7.6 million to build Operating costs arestimated to average $1,051,096ar. At an RNGale
price of 80/GJ,averagerevenue isestimated to bebl,71384%year. This biogas planequires £.2million funding 28% of CAPEIor
an wnlevered,pre-tax IRRof 12% Averageoperating income for tts biogas plants $662,823year; equal to 63% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., brokeequipment, unexpected downtime, etc.).

Option F:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,165,750 RNG/GJ = $30.00 Farm Investment = $5,442,409
Upgrader $2,399,600 Avg RNG Sales/Yr = $1,424,855 Funding Amount = $2,162,0B
Nutrient Recovery $1,048,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 28%
Other $990,452 Bedding Savings/Ye=  $48,595
Total $7,604,487 $1,051,026 Total = $1,713,849 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,705 $1,706 | $1,707| $1,708 $1,709 $1,709 $1,710 | $1,711 $1,712 $1,713
OPEX (000s) $865 $882 $900 $918 $936 $955 $974 $994 $1,014 $1,034
Income(000s) $840 $824 $807 $790 $772 $754 $736 $717 $698 $679
Year 11 12 13 14 15 16 17 18 19 20
Rewenue (000s) $1,714 $1,715 $1,716| $1,717 $1,718 $1,719 $1,720 | $1,721 $1,722 $1,724
OPEX (000s) $1,055 $1,076 $1,097| $1,119 $1,142 $1,164 $1,188 | $1,211 $1,236 $1,260
Income(000s) $659 $639 $619 $598 $577 $555 $533 $510 $487 $463
| Unlevered,PreTaxIRR= | 12% | | Average Operating Income* = | $662,823| | % of OPEX| 63% |

* Averageal over twenty year$o account

for inflation
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RNG sales accoufdr 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant ecorieasibility.For

example, with 2860 funding, if RNG production is 10% or 20% higher than anticifgdtedto the availability of high biogg®tential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/Gbt<$26/GJand <$24/GJ
respectively. Alternately, with 28 funding, if RNG production is 5% or 10% lower than anticipated, evenniiN@ sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 18% and 8% respectivelyAn wnlevered pre-tax IRR MH:: A ay Qi SO2y 2YAO!I f €

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For exantpl@8%i funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, wi2 funding, if mixed foodiaste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 10% and %% respectivelyAn wnlevered,pre-tax IRR M > A &y Qi
economically feasible.

Option F: Sensitivity Analysi€ RNG Poduction & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 | $20 $25 $30 $35 $40 $45 $50

$16| --- --- --- --- --- --- --- $16| --- --- --- --- --- - 1.6%
$17| --- --- --- --- --- --- 1.2% $17| --- --- --- - - 1.8% | 3.4%
$18| --- --- --- --- 0.0% | 1.8% | 3.3% $18| --- --- --- 0.1% | 1.9% | 3.5% | 5.0%
$19| --- -—- -—- 04% | 2.1% | 3.7% | 5.2% $19| -- - 0.3% | 2.0% | 3.6% | 5.1% | 6.4%
$20| --- -—- 0.5% | 2.3% | 4.0% | 5.5% | 6.9% $20| --- 05% | 2.2% | 3.7% | 5.2% | 6.5% | 7.8%

% $21| --- 04% | 2.3% | 40% | 56% | 7.1% | 8.4% (ZD $21 | --- 0.6% | 2.3% | 3.8% | 53% | 6.6% | 7.9% | 9.1%
o |$22|0.0%| 2.1% | 4.0% | 5.6% | 7.1% | 8.6% | 9.9% o | $22|0.8%| 2.4% | 4.0% | 5.4% | 6.7% | 8.0% | 9.2% | 10.3%
@ $23| 1.8%| 3.7% | 5.5% | 7.1% | 8.6% | 10.0%| 11.3% 5 $23| 2.6%| 4.1% | 5.5% | 6.8% | 8.0% | 9.2% | 10.4%| 11.5%
P | $24|3.3%| 5.2% | 6.9% | 8.4% | 9.9% | 11.3%| 12.7% @ 1$24|4.2%| 5.6% | 6.9% | 8.1% | 9.3% | 10.5%]| 11.6%| 12.7%
$25| 4.7%| 6.5% | 8.2% | 9.7% | 11.2%| 12.6%| 14.0% $25| 5.6%| 6.9% | 8.2% | 9.4% | 10.5%| 11.6%| 12.7%| 13.8%
$26 | 5.9%| 7.7% | 9.3% | 10.9%| 12.4%| 13.8%| 15.2% $26| 6.9%| 8.1% | 9.3% | 10.5%| 11.6%| 12.7%| 13.8%| 14.8%
$27 | 6.9%| 8.7% | 10.3%| 11.9%| 13.4%| 14.9%| 16.3% $27 | 7.9%| 9.2% | 10.3%| 11.5%| 12.6%| 13.7%| 14.7%)| 15.7%
$28 | 7.6%| 9.5% | 11.2%| 12.8%]| 14.3%| 15.9%| 17.3% $28 | 8.8%| 10.0%| 11.2%| 12.3%]| 13.4%| 14.5%| 15.5%| 16.6%
$29 | 8.2%| 10.0%| 11.8%| 13.4%]| 15.0%| 16.6%| 18.1% $29 | 9.4%| 10.6%| 11.8%| 12.9%| 14.0%| 15.1%)| 16.2%| 17.2%
$30| 8.4%| 10.3%| 12.0%| 13.7%]| 15.4%| 16.9%| 18.5% $30| 9.6%| 10.9%| 12.0%| 13.2%| 14.3%| 15.4%)| 16.5%]| 17.5%
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Farm Scenani#3 - Option G RNG Compression and Nutrient Recovery Equipment

This biogas plant is estimated tost$7.6 million to build Operating costs are estimated to average $1,172y . At an RNGale
price of 80/GJ,averagerevenue isestimated to bebl,713,84%year. This biogas planequires .9million funding 89% of CAPEIor
an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaist$541,78%year; equal to 46% of operating costs.
Operating income may or may not be suffidiedepending upon debt term and interest rat® cover both debt repayments arghy
unforeseen negative circumstancesth the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option G:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,438,625 RNG/GJ = $30.00 Farm Investment = $4,619,910
Upgrader $3,095,052 Avg RNG Sales/Yr = $1,424,855 Funding Amount = $2,948,161
Nutrient Recovery $1,048,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 39%
Other $985,709 Beddng Savings/Yr=  $48,595
Total $7,568,070 $1,172,064 Total = $1,713,849 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,705 $1,706 | $1,707| $1,708 $1,709 $1,709 $1,710 | $1,711 $1,712 $1,713
OPEX (000s) $965 $984 $1,004| $1,@4 $1,044 $1,065 $1,086 | $1,108 $1,130 $1,153
Income(000s) $740 $722 $703 $684 $664 $644 $624 $603 $582 $560
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,714 $1,715 $1,716| $1,717 $1,718 $1,719 $1,720 | $1,721 $1,722 $1,724
OPEX (008 $1,176 $1,200 $1,224| $1,248 $1,273 $1,298 $1,324 | $1,351 $1,378 $1,405
Income(000s) $538 $515 $492 $469 $445 $421 $396 $370 $344 $318
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $541,785| | % of OPEX|  46% |

* Averaged over twenty year$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, with39% funding, if RNG production is 10% or 20% higher théoigated (due to the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with®6 funding, if RNG production is 584.6% lower than anticipated, even with RNG sale pricaf $30/GJ,
SO2y2YAOLI f

unlevered,pre-tax IRRalls from 12% to 8% and7.4% respectivelyAn wnlevered,pre-tax IRR M H:?

AayQi

Mixed food waste tip fee accoumfor 14%o0f biogas plantevenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic fagsilsibr example, with @6 funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonnehé requiredRNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJaspectively. Alternately, with®%6 funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nleverd, pre-tax IRRalls from 12% to 18% and 0% respectivelyAn wnlevered,pre-tax IRR M H?

economically feasible.

Option G: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount

$/GJ RNG
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Mixed Food Wastip Fee ($/Tonne)

$15 ] $20 | $25 | $30 | $35 | $40 | $45 | $50

$17| --- --- --- --- --- - --- 0.7%
$18| --- - - - - 0.9% | 3.0%
$19| --- --- --- --- --- 1.1% | 3.2% | 5.0%
$20| --- --- --- --- 1.3% | 3.3% | 5.1% | 6.7%

(29 $21| --- --- --- 1.5% | 3.5% | 5.2% | 6.9% | 8.4%
o | $22| --- --- 1.7% | 3.6% | 5.3% | 7.0% | 85% | 9.9%
5 $23| --- 1.8% | 3.7% | 55% | 7.1% | 8.5% | 10.0%| 11.3%
@ 1$24|2.0%| 3.9% | 56% | 7.1% | 8.6% | 10.0%]| 11.4%| 12.7%
$25|4.0%| 5.7% | 7.2% | 8.7% | 10.1%| 11.5%)| 12.8%]| 14.0%
$26| 5.6%| 7.2% | 8.7% | 10.1%| 11.5%| 12.8%| 14.0%]| 15.3%
$27)|6.9%| 8.4% | 9.9% | 11.3%| 12.6%]| 13.9%| 15.2%| 16.4%
$28| 7.9%| 9.5% | 10.9%| 12.3%| 13.6%]| 14.9%)| 16.2% | 17.4%
$29| 8.6%| 10.2%| 11.6%| 13.0%| 14.4%| 15.7%)| 16.9%]| 18.1%
$30 | 9.0%| 10.5%)| 12.0%| 13.4%]| 14.7%]| 16.0%| 17.3%| 18.5%
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B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario3# Option HMixed Food Wast€leaning, RNG Compression and Nutrient Recovery Equipment
This biogas plant is estimated tost$8.4million to build Operating costs are estimated to average $1,253)@. At an RNGale

price of 80/GJ,averagerevenue isestimated to bebl,71384%year. This biogas planequires $.4million funding 62% of CAPEIor

an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaist$459,943year; equal to 37% of operating costs.
Operating income may or may not be sufficiedepending upon debt term and interest rat® cover both debt repayments arghy
unforeseen ngative circumstancewith the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option H: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,165,750 RNG/GJ = $30.00 Farm Investment = $4,045,200
Upgrader $3,095,052 AvgRNG Sales/Yr = $1,424,855 Funding Amount = $4,358,882
Nutrient Recovery $1,048,685 Tip Feel/Yr = $240,399 Funding % of CAPEX 52%
Other $1,094,596 Bedding Savings/Ye=  $48,595
Total $8,404,082 $1,253,906 Total = $1,713,849 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,705 $1,706 | $1,707| $1,708 $1,709 $1,709 $1,710 | $1,711 $1,712 $1,713
OPEX (000s) $1,032 $1,053 | $1,074| $1,095 $1,117 $1,140 $1,162 | $1,186 | $1,209 $1,233
Income (000s) $673 $653 $633 $612 $591 $570 $548 $526 $503 $480
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,714 $1,715 | $1,716| $1,717 $1,718 $1,719 $1,720 | $1,721 $1,722 $1,724
OPEX (000s) $1,258 $1,283 | $1,309| $1,335 $1,362 $1,389 $1,417 | $1,445 $1,474 $1,504
Income(000s) $456 $432 $407 $382 $356 $330 $303 $276 $248 $220
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $459,943 | % of OPEX| 37% |

* Averageal over twenty year$o account

for inflation
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an RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to 13% and 81% respectivelyAn wnlevered,pre-tax IRR12z

B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales accoufar 83% ofbiogas plahrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with52% funding, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential
mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with 32 funding, if RNG production is 5% or 10% lower than anticipated, evennRiNG sale pricaf $30/GJ,

unlevered,pre-tax IRRalls from 12% to 9% and 61% respectivelyAn wnlevered,pre-tax IRR M H:?

AayQi

SO2y2YAOLI f

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have aignificant impact on biogas plant economeasibility. For example, with 82 funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ wpectively. Alternately, with 32 funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

economically feasible.

Option H: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount

$/GJ RNG
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Mixed Food Wastip Fee ($/Tonne)

$15 ] $20 | $25 | $30 | $35 | $40 | $45 | $50

$17| — | -
$18| --- - - - - - 0.9%
$19| --- --- --- --- --- --- 1.1% | 3.5%
$20| --- --- --- --- --- 1.3% | 3.7% | 5.7%

(29 $21| --- --- --- --- 15% | 3.8% | 59% | 7.7%
o | $22| --- --- --- 1.7% | 4.0% | 6.0% | 7.8% | 9.5%
5 $23| --- --- 19% | 4.1% | 6.1% | 7.9% | 9.6% | 11.2%
I s24| - 2.1% | 4.3% | 6.3% | 8.1% | 9.7% | 11.3%| 12.9%
$25| 2.3%| 4.4% | 6.4% | 8.2% | 9.8% | 11.4%| 12.9%| 14.4%
$26| 4.3%| 6.3% | 8.1% | 9.8% | 11.4%| 12.9%| 14.4%]| 15.8%
$27|5.9%| 7.8% | 9.5% | 11.2%| 12.8%| 14.2%)| 15.7%| 17.1%
$28| 7.2%| 9.0% | 10.7%| 12.4%| 13.9%| 15.4%)] 16.8%]| 18.3%
$29| 8.0%| 9.9% | 11.6%| 13.2%| 14.8%| 16.3%| 17.7%]| 19.1%
$30| 8.4%| 10.3%| 12.0%| 13.6%)| 15.2%| 16.7%)| 18.2%]| 19.6%

N
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Figure B shows the required RNG $/GJ sale priceFarm Scenario #3 OptionscAG for an mlevered, pretax IRR of 12%. Where

required RNG sale price is >$30/GJ, percentage of required funding is sWdiveme required RNG sale price is <$30/GJ, a bar
representing + 5% is shown to account for price uncertainty. Cdym Scenario3OptiorsAand BR 2 y QG NB |j dieshitifoga® dzy RA Y
plantsrequire $21.53- $23.79GJand $25.18 $27.83/GJ respectivelfrarm ScenariadOptionsC¢ Hrequire funding. Funding increases

from 2% (for OptiorQ) to 52% (for Option H). Figurésshows that only under the best circumstances (i.e., Optieméeding the least
equipment or Option B only needing nxedfood waste cleaningequipment) are200dairy cow farms caligesting dairy manure and

mixed food wasteeconomically feasible in B.C. without funding.

Figurel5: Farm Scenario3* Requirad RNGSale Pricdor 200 Dairy Cows Mixed Food Waste

Required RNG $/GJ for 12% IRR
$30 ¢ 2% ¢ 11% ¢ 21% ¢ 28% ¢ 39% ¢ 52%

$29
$28

. $27

3
& $26

N—r

S $25
o
$24
$23
$22

$21
A B C D E F G H

Farm Scenario #3: 200 Dairy Cows (Optionsth
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Farm Scenario # 4:
300 Dairy Cows +
Mixed Food Waste

Farm Scenario #4 is a 300 dairy cow farndig@sting dairy manure and mixed food waste. Farm
Scenario #4ssumes the use of traditional darm biogas plant technologystimated feedstock
volume andRenewable Natural Gas (RNf&yduction for Fam Scenario #4 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductioriGJN eal)
Dairy manure 15,012 51% 4,844
Mixed food waste 14,424 49% 70,095
Total 29,436 100% 74,939

The followingequipmentChoicesvere assessed for Farm Scenario #4:
- Option A: Naadditional equipment,
- Option B: Mixedood wastecleaningequipment,
- Option C: RN@ompressionequipment;
- Option D: Nutrientrecoveryequipment
- Option E: Mixedood wastecleaningand RNGcompressiorequipment,
- Option F: Mixedood wastecleaningand rutrient recoveryequipment,
- Option G: RN@ompression anchutrient recoveryequipment and
- Option H: Mixed food waste cleaning, RNG compression and nutrient recovery equipment.

For fullcapital and operating costs for Farm Scenad®ptionsA ¢ H, see Appendix.D
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Farm Scenario4+ OptionA: No Additional Equipment

This biogas plant is estimated¢ost$6.6million to build Operating costs are estimated to average $872/@8&. At an RNGaleprice

of $16.86GJ,averagerevenue isestimatedto be $1,756160year.¢ KA & 0 A 2 3 | FequidesHuyidingoRah $nieye@dipre-tax
IRRof 12% Averageoperating income for this biogas plaist$883,227year; equal to 101% of operating costs. Operating income should
be sufficient,depending upordebt term and interest ratgto cover both debt repayments arehyunforeseen negative circumstances
with the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2590,875 RNG/G3= $16.86 Farm Investment =  $6,645,002
Upgrader $2,681,500 Avg RNG Sales/Yr = $1,322,669 Funding Amount = $0
Nutrient Recovery $507,144 Tip Feel/Yr = $360,599 Funding % of CAPEX 0%
Other $865,483 Bedding Savings/Yr=$72,892
Total $6,645,002 $872,933 Total = $1,756,160 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,622 $1,635 | $1,648| $1,662 $1,676 $1,689 $1,703 | $1,718 $1,732 $1,746
OPEX (000s) $719 $733 $748 $763 $778 $793 $809 $825 $842 $859
Income(000s) $903 $902 $901 $899 $898 $896 $894 $892 $890 $3888
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,761 $1,776 | $1,790| $1,806 $1,821 $1,836 $1,852 | $1,867 $1,883 $1,899
OPEX (000s) $876 $893 $911 $930 $948 $967 $986 $1,006 $1,026 $1,047
Income(000s) $885 $882 $879 $876 $873 $869 $865 $861 $857 $853
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $883,227 | | %of OPEX| 101% |

* Averageal over twenty year$o account

. P .
for inflation Base prie (1%/ar increase up to $3GJImax)
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RNG sales account for %bofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG production is 10% higher than anticipgtiee to the availabilityof high biogagpotential mixed food waste)the
requiredRNG sale prictor an wnlevered,pre-tax IRRf 12% falls from $16.86/GJ to <$16/GJ. Alternately, if RNG production is 10% or
20% lower than anticipated, the requirdNG sale pricir an wlevered pre-tax IRRncreases from $16.86/GJ to >$18/GJ and >$21/GJ
respectively. Furthermore, if only 50% of estimated mixed food waste is available (7,212 insteatPdftbiAnes/year)RNG production

will be approximately 45% lower. If RNG production is 45#er, even with a RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls

from 12% to 10%An wnlevered,pretax IRR MmH#: A ay Qi SO2y2YAOlLtfte FSIFaAoftSo

Option A: Sensitivity Analysig RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$16 --- --- --- 1.3% | 3.0% | 45% | 59% | 7.2% | 85% | 9.7% | 10.8%| 11.9%| 13.0%| 14.1%| 15.1%
$17 --- - 09% | 2.7% | 4.3% | 5.8% | 7.2% | 8.6% | 9.8% | 11.0%| 12.2%| 13.4%| 14.5%| 15.6% | 16.6%
$18 --- 0.1% | 22% | 3.9% | 5.6% | 7.1% | 85% | 9.8% | 11.1%| 12.4%| 13.6% | 14.7%| 15.9% | 17.0%| 18.1%
$19 --- 14% | 3.4% | 51% | 6.7% | 8.3% | 9.7% | 11.0%| 12.4%| 13.6% | 14.9%| 16.1% | 17.3%| 18.4% | 19.6%

$20 | 04% | 2.6% | 4.5% | 6.2% | 7.9% | 9.4% | 10.8%| 12.2% | 13.6%| 14.9%| 16.1%| 17.4%| 18.6%| 19.8% | 21.0%
$21 | 1.5% | 3.7% | 5.6% | 7.3% | 8.9% | 10.5%| 11.9%| 13.4% | 14.7%| 16.1%| 17.4%| 18.7%| 19.9%| 21.2% | 22.4%
$22 | 2.6% | 4.7% | 6.6% | 8.3% | 10.0%| 11.5% | 13.0% | 14.5% | 15.9%| 17.3%| 18.6%| 19.9%| 21.2%| 22.5% | 23.8%
$23 | 3.6% | 5.7% | 7.5% | 9.3% | 11.0%| 12.6% | 14.1%| 15.6% | 17.0%| 18.4%| 19.8%| 21.2%| 22.5%| 23.8% | 25.1%
$24 | 45% | 6.6% | 8.5% | 10.3%| 11.9%| 13.6% | 15.1% | 16.6% | 18.1%| 19.6%| 21.0%| 22.4%| 23.8%| 25.1% | 26.5%
$25 | 54% | 7.5% | 9.4% | 11.2%| 12.9% | 14.5% | 16.1% | 17.7%| 19.2%| 20.7%| 22.2%| 23.6%| 25.0%| 26.5% | 27.9%
$26 | 6.2% | 8.3% | 10.2%| 12.0% | 13.8% | 15.5% | 17.1%| 18.7% | 20.2% | 21.8% | 23.3%| 24.8%| 26.3% | 27.7%| 29.2%
$27 | 6.8% | 8.9% | 10.9%| 12.8% | 14.6% | 16.3% | 18.0%| 19.6% | 21.2%| 22.8% | 24.4%| 25.9%| 27.5%| 29.0% | 30.5%
$28 | 7.3% | 9.5% | 11.5%| 13.4% | 15.3%| 17.0%| 18.8%| 20.5% | 22.1% | 23.8%| 25.4%| 27.0%| 28.6% | 30.1%| 31.7%
$29 | 7.6% | 9.9% | 11.9%| 13.9%| 15.8%| 17.6% | 19.4%| 21.1% | 22.8% | 24.5%| 26.2%| 27.9%| 29.5%| 31.1%| 32.8%
$30 | 7.8% | 10.0%| 12.1%| 14.1%| 16.0%| 17.9% | 19.7%| 21.5%| 23.2%| 25.0%| 26.7%| 28.3%/| 30.0% | 31.7% | 33.4%

$/GJ RNG
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Mixed food waste tip fee accoumtfor 21% of biogas plant revenue. Therefore, although less important than 83, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For exampibeedffood waste tip fee is $80nne instead of

$25/tonne, the requiredRNG sale pricir an wnlevered,pre-taxIRR of 12% falls froml6.86GJto <$16/GJ Alternately, if mixed food
waste tip fee is only $10/tonne or $0/tonne, the requirBiNG sale prictor an wlevered,pre-taxIRR of 12% increases froh@B6/GJ

to >$19/GJand >$2/GJ respectively.

Option A: Sensitivity Analysig Mixed FoodWasteTip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 3.3% 5.0% 6.6% 8.0% 9.5% 10.8% 12.2% 13.4% 14.7% 15.9% 17.1%
$17 5.1% 6.7% 8.1% 9.5% 10.9% 12.2% 13.5% 14.8% 16.0% 17.2% 18.4%
$18 6.8% 8.2% 9.6% 11.0% 12.3% 13.6% 14.8% 16.0% 17.2% 18.4% 19.6%
$19 8.3% 9.7% 11.0% 12.3% 13.6% 14.9% 16.1% 17.3% 18.5% 19.6% 20.8%
$20 9.8% 11.1% 12.4% 13.7% 14.9% 16.1% 17.3% 18.5% 19.7% 20.8% 22.0%
% $21 11.2% 12.5% 13.7% 15.0% 16.2% 17.4% 18.6% 19.7% 20.9% 22.0% 23.2%
o $22 12.5% 13.8% 15.0% 16.2% 17.4% 18.6% 19.8% 20.9% 22.0% 23.2% 24.3%
@ $23 13.8% 15.1% 16.3% 17.5% 18.6% 19.8% 20.9% 22.1% 23.2% 24.3% 25.5%
N $24 15.1% 16.3% 17.5% 18.7% 19.8% 21.0% 22.1% 23.2% 24.4% 25.5% 26.6%
$25 16.4% 17.6% 18.7% 19.9% 21.0% 22.2% 23.3% 24.4% 25.5% 26.6% 27.7%
$26 17.6% 18.7% 19.9% 21.0% 22.2% 23.3% 24.4% 25.5% 26.6% 27.7% 28.8%
$27 18.7% 19.8% 21.0% 22.1% 23.3% 24.4% 25.5% 26.6% 27.7% 28.8% 29.9%
$28 19.6% 20.8% 22.0% 23.1% 24.3% 25.4% 26.5% 27.6% 28.7% 29.9% 31.0%
$29 20.4% 21.6% 22.8% 23.9% 25.1% 26.2% 27.3% 28.5% 29.6% 30.7% 31.8%
$30 20.8% 22.0% 23.2% 24.4% 25.5% 26.7% 27.8% 28.9% 30.1% 31.2% 32.3%
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Farm Scenario4+ OptionB: Mixed Food Waste Cleaning Equipment

This biogas plant is estimated¢ost$7.8 million to build Operating costs are estimated to avera@®$790year. At an RNGaleprice

of $19.92/GJ,averagerevenue isestimated to be$1,996038year.¢ KA & 0 A 2 3 I &FequidesHuyidingoR &h $nieve@dipre-tax
IRRof 12% Averageoperating income for this biogas plaig $1,034248year; equal to 18% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,580,500 RNG/G3= $19.92 Farm Investment = $7,782,823
Upgrader $2,681,500 Avg RNG Sales/Yr= $1,562,546 Furding Amount = $0
Nutrient Recovery $507,144 Tip FeelYr = $360,599 Funding % of CAPEX 0%
Other $1,013,679 Bedding Savings/¥e  $72,892
Total $7,782,823 $961,790 Total = $1,996,038 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Rewenue (000s) $1,840 $1,855 | $1,871| $1,886 $1,902 $1,918 $1,935 | $1,951 $1,968 $1,985
OPEX (000s) $792 $808 $824 $840 $857 $874 $892 $909 $928 $946

Income(000s) $1,048 $1,048 | $1,047| $1,046 $1,045 $1,044 $1,043 | $1,042 $1,040 $1,038

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $2,001 | $2,019 |$2,036] $2,054 | $2,071 | $2,089 | $2,107 | $2,126| $2,144 | $2,163
OPEX (000s) |  $965 $984 | $1,004| $1,024 | $1,045 | $1066 | $1,087 | $1,100| $1,131 | $1,153
Income(000s) | $1,036 | $1,034 |$1,032| $1,029 | $1027 | $1,0%4 $1,020 [ $1,017| $1,013 [ $1,009

| Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $1,034,248| | % of OPEX| 108% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales accoufar 78% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the

required RNG sale prictor an wnlevered,pre-tax IRRof 12% falls from $19.92/GJ t&X9/GJand <$T/GJ respectively. Alternately, if

RNG production is 10% 20% lower than anticipated, the requirdRING sale pricer an wlevered pre-tax IRRhcreases frm $19.92GJ

to >$2/GJ and >$2/GJ respectively. Furthermore, if only 50% of estimated mixed food waste is availa®l® (nstead of 1424
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiiGasa& priceof $30/GJ,
unlevered,pre-tax IRRalls from 12% t®.0%.An wnlevered,pretax IRR MmH: Aay Qi SO2y2YAOlLtte FSIFaAAOT

Option B:Sensitivity Analysi€ RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$16 | --- --- --- --- --- 06% | 21% | 3.5% | 47% | 59% | 7.0% | 81% | 9.2% | 10.2%| 11.1%

$17 | - --- --- --- 04% | 2.0% | 3.5% | 4.8% | 6.1% | 7.3% | 8.4% | 9.5% | 10.5% | 11.5% | 12.5%

$18 | - --- --- 00% | 1.7% | 3.3% | 47% | 6.1% | 7.3% | 85% | 9.7% | 10.8% | 11.8% | 12.9% | 13.9%

$19 | - --- --- 1.3% | 3.0% | 45% | 59% | 7.3% | 85% | 9.7% | 10.9% | 12.0% | 13.1% | 14.2% | 15.2%

$20 | - - | 0.6%| 25% | 41% | 56% | 7.0% | 84% | 9.7% | 10.9% | 12.1% | 13.2% | 14.3% | 15.4% | 16.5%
% $21 | - - | 1L.7%| 3.6% | 52% | 6.7% | 81% | 9.5% | 10.8% | 12.0% | 13.2% | 14.4% | 155% | 16.7% | 17.8%
@ | $22| --- | 08%| 2.8%| 4.6% | 6.2% | 7.7% | 9.2% | 10.5%| 11.8% | 13.1% | 14.3% | 15.5% | 16.7% | 17.9% | 19.0%
5 $23 | - | 1.8%| 3.8%| 56% | 7.2% | 8.7% | 10.2%| 11.5% | 12.9% | 14.2% | 15.4% | 16.7% | 17.9% | 19.0% | 20.2%
&

$24 | 0.6% | 2.8% | 4.7% | 6.5% | 8.1% | 9.7% | 11.1%| 12.5% | 13.9% | 15.2% | 16.5% | 17.8% | 19.0% | 20.2% | 21.4%
$25 | 1.6% | 3.7% | 5.6% | 7.4% | 9.0% | 10.6% | 12.1% | 13.5% | 14.9% | 16.2% | 17.5% | 18.8% | 20.1% | 21.4% | 22.6%
$26 | 2.3% | 4.5% | 6.4% | 8.2% | 9.8% | 11.4% | 12.9% | 14.4% | 15.8% | 17.2% | 18.6% | 19.9% | 21.2% | 22.5% | 23.8%
$27 |1 2.9% | 51% | 7.1% | 8.9% | 10.6% | 12.2% | 13.7% | 15.2% | 16.7% | 18.1% | 19.5% | 20.9% | 22.2% | 23.6% | 24.9%
$28 | 3.4% | 5.6% | 7.6% | 9.4% | 11.1% | 12.8% | 14.4% | 159% | 17.4% | 18.9% | 20.3% | 21.8% | 23.2% | 24.5% | 25.9%
$29 | 3.7% | 5.9% | 7.9% | 9.8% | 11.6% | 13.3% | 14.9% | 16.5% | 18.0% | 19.5% | 21.0% | 22.5% | 23.9% | 25.3% | 26.8%
$30 | 3.8% | 6.0% | 8.1% | 10.0% | 11.8% | 13.5% | 15.1% | 16.7% | 18.3% | 19.8% | 21.4% | 22.8% | 24.3% | 25.8% | 27.2%

92



B.C. OrFarm Biogas Benchmark Study, Version 2

Mixed food waste tip fee accoumtfor 18% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant ecdadeasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wlevered,pre-tax IRR of 12% falls froml$8.92/GJ to$18/GJand <$5/GJ
respectively. Alternately, if mixed food @ tip fee is only $10/tonne or $0/tonne, the requir@®NG sale pricr an wnlevered,pre-
taxIRR of 12% increases froh®92GJ to $22/GJand >$2/GJ respectively.

Option B:Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food WasteTip Fee ($Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- 1.2% 2.8% 4.3% 57% 7.0% 8.3% 9.5% 10.7% 11.8% 13.0%
$17 1.3% 2.9% 4.4% 5.8% 7.1% 8.4% 9.6% 10.8% 11.9% 13.0% 14.1%
$18 3.1% 4.5% 5.9% 7.2% 8.5% 9.7% 10.8% 12.0% 13.1% 14.1% 15.2%
$19 4.6% 6.0% 7.3% 8.5% 9.7% 10.9% 12.0% 13.1% 14.2% 15.2% 16.3%
$20 6.1% 7.4% 8.6% 9.8% 10.9% 12.1% 13.2% 14.2% 15.3% 16.3% 17.4%
% $21 7.4% 8.7% 9.9% 11.0% 12.1% 13.2% 14.3% 15.3% 16.4% 17.4% 18.4%
o $22 8.7% 9.9% 11.1% 12.2% 13.3% 14.3% 15.4% 16.4% 17.4% 18.4% 19.4%
5 $23 10.0% 11.1% 12.2% 13.3% 14.4% 15.4% 16.5% 17.5% 18.5% 19.5% 20.5%
N $24 11.2% 12.3% 13.4% 14.4% 15.5% 16.5% 17.5% 18.5% 19.5% 20.5% 21.5%
$25 12.3% 13.4% 14.5% 15.5% 16.5% 17.5% 18.5% 19.5% 20.5% 21.5% 22.5%
$26 13.4% 14.5% 15.5% 16.5% 17.6% 18.6% 19.5% 20.5% 21.5% 22.5% 23.4%
$27 14.4% 15.4% 16.5% 17.5% 18.5% 19.5% 20.5% 21.5% 22.4% 23.4% 24.4%
$28 15.2% 16.3% 17.3% 18.3% 19.3% 20.3% 21.3% 22.3% 23.3% 24.3% 25.2%
$29 15.8% 16.9% 17.9% 19.0% 20.0% 21.0% 22.0% 23.0% 24.0% 250% 25.9%
$30 16.1% 17.2% 18.3% 19.3% 20.3% 21.4% 22.4% 23.4% 24.4% 25.3% 26.3%
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Farm Scenario4+ OptionC RNG Compression Equipment

This biogas plant is estimated tost$7.7 million to build Operating costs are estimated to averageZR9617/year. At an RNGale
price of £2.78GJ,averagerevenue iestimated to be$2,220268year.¢ KA & 0 A 2 3 I &equits fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,010,650year; equal to84% of gerating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option C Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,590,875 RNG/G3= $22.78 Farm Investment = $7,680,145
Upgrader $3,581,820 Avg RNG Sales/Yr = $1,786,777 Funding Amount = $0
Nutrient Recovery $507,144 Tip Feel/Yr = $360,599 Furding % of CAPEX 0%
Other $1,000,306 Bedding Savings/¥=  $72,892
Total $7,680,145 $1,209,617 Total = $2,220,268 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,043 $2,061 | $2,078| $2,096 | $2,114 $2,133 $2,151 | $2,169| $2188 $2,207
OPEX (000s) $996 $1,016 |$1,036| $1,057 | $1,078 $1,099 $1,121 | $1,144| $1,167 $1,190

Income(000s) $1,048 $1,045 | $1,043| $1,040 $1,037 $1,033 $1,030 | $1,026 | $1,022 $1,017

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) | $2,226 $2,246 | $2,266| $2,285 $2,305 $2,326 $2,346 | $2,367 $2,388 $2,409
OPEX (000s) $1,214 $1,238 | $1,263| $1,288 $1,314 $1,340 $1,367 | $1,394 $1,422 $1,451

Income(000s) $1,013 $1,008 | $1,003| $997 $992 $986 $979 $973 $966 $958

| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,010,650) | %of OPEX  84% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for #0ofbiogas plantrevenue.This shows the importance &NG sales on biogas plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
requiredRNG sale pricir an wlevered pre-tax IRRf 12% fall§rom $2278/GJ to $21/GJand $9GJ respectively. Alternately, if RNG
production is 10% or 15% lower than anticipated, the requRiG sale prictr an wnlevered,pre-tax IRRncreases from $2Z8/GJ to

>$25/GJ and >$2@J respectively. Furthermore, @inly 50% of estimated mixed food waste is availafl22 instead of 1424
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiiGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% t®.5% An wnlevered,pretax IRR M1 Aay Qi SO2y2YAOlLttée FSIFaAAOT

Option C:Sensitivity Analysig€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$16 0.8% | 24% | 3.8% | 5.0% | 6.2% | 7.4%
$17 1.0% | 2.6% | 41% | 54% | 6.7% | 7.9% | 9.0%
$18 1.0% | 2.7% | 4.2% | 5.6% | 7.0% | 8.2% | 9.4% | 10.5%
$19 0.8% | 2.6% | 4.2% | 5.7% | 7.1% | 8.4% | 9.6% | 10.8%| 12.0%
$20 0.4% | 24% | 4.1% | 56% | 7.1% | 8.5% | 9.8% | 11.0%| 12.2%| 13.4%

% $21 1.9% | 3.8% | 54% | 7.0% | 8.4% | 9.8% | 11.1%| 12.3%]| 13.6%| 14.8%
x | $22 1.2% | 3.2% | 5.0% | 6.7% | 8.2% | 9.6% | 11.0%| 12.3%| 13.6%| 14.9%| 16.1%
5 $23 --- --- --- 0.3% 25% | 45% | 6.2% | 7.9% | 9.4% | 10.8%| 12.2%| 13.6%| 14.9%| 16.1%| 17.4%
| $24 --- --- --- 1.6% | 3.8% | 5.6% | 7.4% | 9.0% | 10.5%| 12.0%| 13.4%| 14.8%| 16.1%)| 17.4%| 18.6%
$25 0.4% | 2.8% | 49% | 6.7% | 8.5% | 10.1%| 11.6%| 13.1%| 14.5%| 15.9%| 17.3%| 18.6%| 19.9%
$26 1.4% | 3.8% | 58% | 7.7% | 9.4% | 11.1%| 12.6%| 14.1%| 15.6%| 17.0%| 18.4%| 19.8%| 21.1%
$27 2.2% | 45% | 6.6% | 8.5% | 10.3%| 11.9%| 13.5%| 15.1%| 16.6%| 18.0%| 19.5%| 20.9%| 22.2%
$28 0.0% | 2.8% | 51% | 7.2% | 9.2% | 11.0%| 12.7%| 14.3%| 15.9%| 17.4%| 18.9%| 20.4%| 21.9%| 23.3%
$29 0.3% | 3.1% | 55% | 7.7% | 9.6% | 11.5%| 13.2%| 14.9%| 16.5%| 18.1%| 19.6%| 21.2%| 22.7%| 24.1%
$30 0.5% | 3.3% | 57% | 7.8% | 9.8% | 11.7%| 13.5%| 15.2%| 16.8%| 18.4%| 20.0%| 21.5%| 23.1%| 24.6%
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Mixed food waste tip fee accoumtfor 16% of biogas plant revenue. Theretg although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $2Z8/GJ to $21/GJand <$19GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-
taxIRR of 12% increases from $22GJ to $25/GJand >$28GJ respectively.

Option C:Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- --- --- --- 0.6% 2.4% 4.0% 5.4% 6.8% 8.2% 9.4%
$17 - --- --- 0.8% 2.5% 4.1% 5.5% 6.9% 8.2% 9.5% 10.7%
$18 --- --- 0.9% 2.6% 4.2% 5.6% 7.0% 8.3% 9.6% 10.8% 11.9%
$19 - 1.1% 2.8% 4.3% 5.7% 7.1% 8.4% 9.6% 10.8% 12.0% 13.1%
$20 1.2% 2.9% 4.4% 5.8% 7.2% 8.5% 9.7% 10.9% 12.1% 13.2% 14.3%
% $21 3.0% 4.5% 5.9% 7.3% 8.5% 9.8% 11.0% 12.1% 13.2% 14.3% 15.4%
x $22 4.6% 6.0% 7.3% 8.6% 9.8% 11.0% 12.2% 13.3% 14.4% 15.5% 16.5%
@ $23 6.1% 7.4% 8.7% 9.9% 11.1% 12.2% 13.3% 14.4% 15.5% 16.6% 17.6%
N $24 7.5% 8.8% 10.0% 11.1% 12.3% 13.4% 14.5% 15.5% 16.6% 17.6% 18.7%
$25 8.8% 10.0% 11.2% 12.3% 13.4% 14.5% 15.6% 16.6% 17.7% 18.7% 19.7%
$26 10.0% 11.2% 12.3% 13.4% 14.5% 15.6% 16.6% 17.7% 18.7% 19.7% 20.7%
$27 11.0% 12.2% 13.3% 14.4% 15.5% 16.6% 17.6% 18.7% 19.7% 20.7% 21.7%
$28 11.9% 13.0% 14.2% 15.3% 16.4% 17.4% 18.5% 19.5% 20.5% 21.6% 22.6%
$29 12.5% 13.7% 14.8% 15.9% 17.0% 18.1% 19.2% 20.2% 21.2% 22.3% 23.3%
$30 12.8% 14.0% 15.1% 16.2% 17.3% 18.4% 19.5% 20.5% 21.6% 22.6% 23.6%
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Farm Scenario4+ OptionD: Nutrient Recovery Equipment

This biogas plant is estimated tost $7.7 million to build Operating costs are estimated to averagelB2,688year. At an RNGale
price of £250/GJ,averagerevenue iestimated to be$2,198372year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,015,684year; equal to86% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option D: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,821,875 RNG/G3= $22.50 Farm Investment = $7,686,675
Upgrader $2,681,500 Avg RNG Sales/Yr = $1,764881 Funding Amount = $0
Nutrient Recovery $1,182,144 Tip Feel/Yr = $360,599 Funding % of CAPEX 0%
Other $1,001,156 Bedding Savings/Ye  $72,892
Total $7,686,675 $1,182,688 Total = $2,198,372 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,024 $2,041 | $2,058| $2,076 $2,094 $2,112 $2,130 $2,148 $2,167 $2,186
OPEX (000s) $974 $993 $1,013| $1,033 $1,054 $1,075 $1,096 $1,118 $1,141 $1,163

Income(000s) $1,050 $1,048 | $1,045| $1,043 $1,040 $1,037 $1,033 | $1,030| $1,026 $1,022

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) | $2,205 $2,224 | $2,243| $2,263 $2,282 $2,302 $2,323 | $2,343 $2,364 $2,385
OPEX (000s) $1,187 $1,210 | $1,235| $1,259 $1,285 $1,310 $1,336 | $1,363 $1,390 $1,418

Income(000s) $1,018 $1,013 | $1,008| $1,003 $998 $992 $986 $980 $973 $967

| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,015,684] | %of OPEX  86% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for #0ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential mixedfood waste) the

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $280/GJ to $21/GJand <$19/GJ respectively. Alternately, if

RNG production is 10% 20% lower than anticipated, the requirdRING sale pric®r an wlevered pre-tax IRRhcreases from $280/GJ

to $25/GJ and >$YGJ respectively. Furthermore, if only 50% of estimated mixed food waste is availadl® (nstead of 1424
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lowenvéh an RNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% td..2%.An wnlevered,pretax IRR M1 Aay Qi SO2y2YAOlLttée FSIFaAAOT

Option D: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$16 | --- 0.1% | 1.5% | 3.0% | 43% | 55% | 6.7% | 7.8%
$17 | - 0.0% | 1.7% | 3.2% | 46% | 59% | 7.1% | 83% | 9.4%
$18 | --- 01% | 1.7% | 3.3% | 48% | 6.1% | 7.4% | 8.6% | 9.8% | 10.9%
$19 | --- - | -04% | 15% | 32% | 48% | 6.2% | 7.6% | 8.8% | 10.1% | 11.2% | 12.4%
$20 | --- 1.1% | 3.0% | 46% | 6.1% | 7.6% | 8.9% | 10.2% | 11.4% | 12.6% | 13.8%

% $21 | --- -- | 05%| 25% | 43% | 59% | 7.4% | 8.8% | 10.2% | 11.5% | 12.7% | 13.9% | 151%
x | $22| - - | 1.9%| 3.8% | 55% | 7.1% | 8.6% | 10.1% | 11.4% | 12.7% | 14.0% | 15.2% | 16.4%
@ $23 | --- - | 1.0%| 3.1%| 50% | 6.7% | 83% | 9.8% | 11.2% | 12.6% | 13.9% | 15.2% | 16.5% | 17.7%
Sl g24| - --- --- 2.3% | 4.3%| 6.1% | 7.8% | 9.4% | 10.9% | 12.4%| 13.8% | 15.1% | 16.4% | 17.7% | 19.0%
$25 | --- - | 1.1%| 3.4% | 54% | 7.2% | 8.9% | 10.5% | 12.0% | 13.5% | 14.9% | 16.3% | 17.6% | 18.9% | 20.2%
$26 | --- - | 21%| 4.3% | 6.3% | 8.1% | 9.8% | 11.5% | 13.0% | 14.5% | 15.9% | 17.3% | 18.7% | 20.1% | 21.4%
$27 | --- | 0.2% | 2.8% | 51% | 7.1% | 8.9% | 10.7% | 12.3% | 13.9% | 15.4% | 16.9% | 18.4% | 19.8% | 21.2% | 22.6%
$28 | --- | 0.7% | 3.4% | 5.7% | 7.7% | 9.6% | 11.4% | 13.1% | 14.7% | 16.2% | 17.8% | 19.3% | 20.7% | 22.2% | 23.6%
$29 | --- | 1.1%| 3.7% | 6.1% | 8.1% | 10.1% | 11.9% | 13.6% | 15.3% | 16.9% | 18.4% | 20.0% | 21.5% | 23.0% | 24.4%
$30 | --- | 1.2% | 3.9% | 6.2% | 8.3% | 10.3% | 12.1% | 13.9% | 155% | 17.2% | 18.8% | 20.3% | 21.9% | 23.4% | 24.9%
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Mixed food waste tip fee accoumtfor 16% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed$bedp fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®RNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $BR/GJ to $21/GJand <$18/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/totime requiredRNG sale prictr an wnlevered,pre-
taxIRR of 12% increases from $&AGJ to $25GJand >$27/GJ respectively.

Option D: Sensitivity Analysi€ Mixed Food Wastd'ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- --- --- --- 1.3% 3.0% 4.5% 5.9% 7.3% 8.6% 9.8%
$17 --- --- --- 1.4% 3.1% 4.6% 6.0% 7.4% 8.7% 9.9% 11.1%
$18 --- --- 1.6% 3.2% 4.7% 6.1% 7.5% 8.7% 10.0% 11.2% 12.3%
$19 --- 1.7% 3.3% 4.8% 6.2% 7.6% 8.8% 10.0% 11.2% 12.4% 13.5%
$20 1.8% 3.4% 4.9% 6.3% 7.6% 8.9% 10.1% 11.3% 12.4% 13.5% 14.6%
% $21 3.6% 5.0% 6.4% 7.7% 9.0% 10.2% 11.3% 12.5% 13.6% 14.7% 15.8%
x $22 5.1% 6.5% 7.8% 9.0% 10.2% 11.4% 12.5% 13.7% 14.7% 15.8% 16.9%
@ $23 6.6% 7.9% 9.1% 10.3% 11.5% 12.6% 13.7% 14.8% 15.9% 16.9% 17.9%
@ $24 7.9% 9.2% 10.4% 11.5% 12.7% 13.8% 14.8% 15.9% 16.9% 18.0% 19.0%
$25 9.2% 10.4% 11.6% 12.7% 13.8% 14.9% 15.9% 17.0% 18.0% 19.0% 20.0%
$26 10.4% 11.6% 12.7% 13.8% 14.9% 15.9% 17.0% 18.0% 19.0% 20.1% 21.1%
$27 11.4% 12.6% 13.7% 14.8% 15.9% 16.9% 18.0% 19.0% 20.0% 21.0% 22.0%
$28 12.3% 13.4% 14.5% 15.6% 16.7% 17.8% 18.8% 19.8% 20.9% 21.9% 22.9%
$29 12.9% 14.1% 15.2% 16.3% 17.4% 18.4% 19.5% 20.5% 21.6% 22.6% 23.6%
$30 13.2% 14.4% 15.5% 16.6% 17.7% 18.8% 19.8% 20.9% 21.9% 22.%% 24.0%
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Farm Scenario4 Option EMixed Food Waste Cleaning & RNG Compression Equipment

This biogas plant is estimated tost$8.8million to build Operating costs are estimated to average $1,298ydr. At an RNGale
price of $£5.99GJ averagerevenue iestimated to be$2,455827year.¢ KA & 0 A 2 3 I &equits fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,157,352year; equal to 89% of operating costs. Operating income
should te sufficient,depending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option E:Economic Assessment

CAPEX OPEX* Revene Investment
Digester $3,580,500 RNG/G3= $25.95 Farm Investment = $8,817,966
Upgrader $3,581,820 Avg RNG Sales/Yr = $2,022,335 Funding Amount = $0
Nutrient Recovery $507,144 Tip Feel/Yr = $360,599 Funding % of CAPEX 0%
Other $1,148,502 Bedding Savings/Ye  $72,892
Total $8,817,966 $1,298,475 Total = $2,455,827 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10

Revenue (000s)| $2,269 $2,289 | $2,309| $2,329 $2,349 $2,370 $2,391 | $2,412 $2,433 $2,454
OPEX (000s) $1,069 $1,090 |$1112| $1,134 $1,157 $1,180 $1,204 | $1,228| $1,252 $1,277

Income(000s) $1,201 $1,199 | $1,197| $1,195 $1,192 $1,190 $1,187 | $1,184 $1,181 $1,177

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $2,476 $2,498 | $2,520| $2,542 $2,565 $2,579 $2,580 | $2582 $2,584 $2,585
OPEX (000s) $1,303 $1,329 | $1,356| $1,383 $1,410 $1,438 $1,467 | $1,497 $1,527 $1,557

Income(000s) $1,173 $1,169 | $1,165| $1,160 $1,155 $1,140 $1,113 | $1,085 $1,057 $1,028

| Unlevered, PreTax IRR= | 12% | | Average Operating Income* | $1,157,352] | %of OPEX  89% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for @2ofbiogas plantevenue.This shows the importance of RNG sales on biogas ptamtomic feasibilityFor
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential mixed food waste}he
required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $25.95/GJ &$24/GJand <$22/GJ respectively. Alternately, if
RNG production is only 5% lower than anticipated, the reqURBI& sale pricir an wnlevered,pre-tax IRRncreases from $25.95/GJ to
>$27/GJ. Furthermore, if only0&0 of estimated mixed food waste is availaf8¢654 instead of 1,424 tonnes/year)RNG production
will be approximately 35% lower. If RNG production is 35% lower, even witN& sale pricef $30/GJ, nlevered,pre-tax IRRalls
from 12% to 2.0%An wlevered,pretax IRR M2 A ay Qi fe&Oey 2 YA OF f f &

Option E:Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% 15% 20%

$16 | - 0.3% | 1.6% | 29% | 4.1%
$17 | - 06% | 21% | 3.4% | 46% | 57%
$18 | - 0.8% | 23% | 3.6% | 49% | 6.1% | 7.2%
$19 | - 0.8% | 24% | 3.8% | 51% | 6.3% | 7.5% | 8.6%
$20 | --- -- | 06%| 23% | 38% | 52% | 6.5% | 7.7% | 8.8% | 10.0%

% $21 | - - | 03%| 21%| 3.6% | 51% | 6.5% | 7.7% | 9.0% | 10.1% | 11.2%
x | $22 | -- 1.6% | 3.4% | 49% | 6.3% | 7.7% | 9.0% | 10.2% | 11.4% | 12.5%
@ $23 | - 1.1% | 2.9% | 4.6% | 6.1% | 7.5% | 8.8% | 10.1% | 11.4% | 12.5% | 13.7%
Sl s24| - - | 03%| 23% | 41% | 5.7% | 7.2% | 8.6% | 10.0% | 11.2% | 12.5% | 13.7% | 14.9%
$25 | - 1.5% | 3.4% | 52% | 6.8% | 83% | 9.7% | 11.0% | 12.3% | 13.6% | 14.8% | 16.0%
$26 | - - | 02% | 24% | 44% | 6.1% | 7.7% | 9.2% | 10.6% | 12.0% | 13.3% | 14.6% | 15.9% | 17.1%
$27 | - 1.0% | 3.2% | 5.1% | 6.9% | 8.5% | 10.0% | 11.5% | 12.9% | 14.3% | 15.6% | 16.9% | 18.1%
$28 | - 1.5% | 3.7% | 5.7% | 7.5% | 9.1% | 10.7% | 12.2% | 13.6% | 15.0% | 16.4% | 17.7% | 19.0%
$29 | - 1.9% | 4.1% | 6.1% | 7.9% | 9.6% | 11.2% | 12.7% | 14.2% | 15.6% | 17.0% | 18.4% | 19.7%
$30 | - - | 20% | 43% | 6.3% | 8.1% | 9.8% | 11.4%| 13.0% | 14.5% | 159% | 17.3% | 18.7% | 20.1%
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Mixed food waste tip fee accoumtfor 15% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biog&mnt economic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wlevered,pre-tax IRR of 12% falls from $25.95/GJ3@4/GJand <$22/GJ
respectively. Alternately, if med food waste tip fee is only $10/tonne or $0/tonne, even withRNG sale pricef $30/GJ, nlevered,

B.C. OrFarm Biogas Benchmark Study, Version 2

pre-tax IRRalls from 12% to 11.4% and 9.2% respectiwiyinleveredpre-tax IRR MH#: A ady Qi SO2y 2YA Ol f ¢
Option E:Sensitivity Analysig Mixed Food Wastd'ip Fee
Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 - - - - --- --- 0.5% 2.1% 3.5% 4.8% 6.1%
$17 - - - - --- 0.6% 2.2% 3.6% 4.9% 6.1% 7.3%
$18 - - - - 0.8% 2.3% 3.7% 5.0% 6.2% 7.4% 8.5%
$19 --- --- --- 0.9% 2.4% 3.8% 5.1% 6.3% 7.5% 8.6% 9.7%
$20 -—- -—- 1.0% 2.5% 3.9% 5.2% 6.4% 7.5% 8.6% 9.7% 10.8%
% $21 --- 1.2% 2.6% 4.0% 5.3% 6.5% 7.6% 8.7% 9.8% 10.8% 11.8%
14 $22 1.3% 2.7% 4.1% 5.3% 6.5% 7.7% 8.8% 9.8% 109% 11.9% 12.9%
5 $23 2.8% 4.2% 5.4% 6.6% 7.7% 8.8% 9.9% 10.9% 11.9% 12.9% 13.9%
N $24 4.3% 5.5% 6.7% 7.8% 8.9% 10.0% 11.0% 12.0% 13.0% 13.9% 14.9%
$25 5.6% 6.8% 7.9% 9.0% 10.0% 11.0% 12.0% 13.0% 14.0% 14.9% 15.8%
$26 6.7% 7.8% 8.9% 10.0% 11.0% 12.0% 13.0% 14.0% 14.9% 15.8% 16.8%
$27 7.7% 8.8% 9.8% 10.9% 11.9% 12.9% 13.9% 14.8% 15.8% 16.7% 17.6%
$28 8.4% 9.5% 10.6% 11.6% 12.7% 13.6% 14.6% 15.6% 16.5% 17.4% 18.4%
$29 8.9% 10.0% 11.1% 12.2% 13.2% 14.2% 15.2% 16.1% 17.1% 18.0% 18.9%
$30 9.2% 10.3% 11.4% 12.4% 13.5% 14.5% 15.4% 16.4% 17.4% 18.3% 19.2%
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Farm Scenario4+ Option F Mixed Food Waste Cleaning & Nutrient Recovery Equipment

This biogas plant is estimated tost$8.8million to build Operating costs are estimated to average2¥1,546 year. At an RNGale
price of $£5.62GJ,averagerevenue iestimated to be$2,435964year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plai®t$1,164,419year; equal to92% ofoperating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option F:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,811,500 RNG/G3= $25.62 Farm Investment = $8,824,497
Upgrader $2,681,500 Avg RNG Sales/Yr = $2,002,473 Funding Amount = $0
Nutrient Recovery $1,182,144 Tip Feel/Yr = $360,599 Funding % of CAPEX 0%
Other $1,149,353 Bedding Savings/Ye  $72,892
Total $8,824,497 $1,271,546 Total = $2,435,964 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10

Revenue (000s)| $2,246 $2,265 | $2,285| $2,305 $2,325 $2,345 $2,366 | $2,386 | $2,407 $2,429
OPEX (000s) $1,047 $1,068 | $1,089| $1,111 $1,133 $1,156 $1,179 | $1,202 $1,226 $1,251

Income(000s) $1,199 $1,198 | $1,196| $1,194 $1,192 $1,190 $1,187 | $1,184 $1,181 $1,178

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) | $2,450 $2,472 | $2,494| $2,516 $2,538 $2,561 $2,580 | $2,582 $2,584 $2,585
OPEX (000s) $1,276 $1,301 | $1,327| $1,354 $1,381 $1,409 $1,437 | $1,466 $1,495 $1,525

Income(000s) $1,174 $1,170 | $1,166| $1,162 $1,157 $1,152 $1,143 | $1,116 $1,089 $1,061

| UnleveredPreTax IRR= | 12% | | Average Operating Income* = | $1,164,419| | %of OPEX  92% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for @&ofbiogas plantrevenue.This show the importance of RNG sales on biogas plant economic feasiboity.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential mixed food waste}he
required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $25.62/GJ &$24/GJand <$22/GJ respectively. Alternately, if
RNG production is only 5% lower than anticipated, the reqURBI& sale prickr an wnlevered,pre-tax IRRhcreases from $25.62/GJ to
>$27/GJ. Furthermore, if only0&0 of estimated mixed food waste is available (8,654 instead dP44onnes/year)RNG production
will be approximately 35% lower. If RNG production is 35% lower, even witN& sale pricef $30/GJ, nlevered,pre-tax IRRalls
from 12% to 26%.An wlevered,pretax IRR M2 A ay Qi SO2y2YAOFtfte FSIFLairofSo

Option F: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$16| - 0.9% | 2.2% | 3.4% | 4.5%
$17| - 1.2% | 2.6% | 3.8% | 5.0% | 6.1%
$18| - 14% | 2.8% | 4.1% | 53% | 6.5% | 7.6%
$19| - 14% | 29% | 43% | 55% | 6.7% | 7.9% | 9.0%
$20| - 1.2% | 2.8% | 4.3% | 5.6% | 6.9% | 8.1% | 9.2% | 10.3%

% $21| - 0.9% | 2.6% | 4.1% | 55% | 6.9% | 8.1% | 9.3% | 10.5%| 11.6%
x |$22| - 0.3% | 2.2% | 3.8% | 53% | 6.7% | 8.1% | 9.3% | 10.5%| 11.7%| 12.8%
@ $23| - 1.6% | 3.4% | 50% | 6.5% | 7.9% | 9.2% | 10.5%| 11.7%| 12.9%| 14.0%
24| - 0.9% | 2.8% | 45% | 6.1% | 7.6% | 9.0% | 10.3%| 11.6%| 12.8%| 14.0%| 15.2%
$25| - 2.0% | 3.9% | 5.6% | 7.2% | 8.6% | 10.0%| 11.4%| 12.7%| 13.9%| 15.1%]| 16.3%
$26| - 0.9% | 3.0% | 4.8% | 6.5% | 8.1% | 9.6% | 11.0%| 12.4%| 13.7%| 14.9%| 16.2%| 17.4%
$27| - -09% | 1.6% | 3.7% | 5.6% | 7.3% | 8.9% | 10.4%| 11.8%| 13.2%| 14.6%| 15.9%| 17.2%| 18.4%
$28| - 04% | 21% | 42% | 6.1% | 7.9% | 9.5% | 11.1%| 12.5%| 14.0%| 15.4%]| 16.7%| 18.0%| 19.3%
$29| - 0.0% | 2.5% | 4.6% | 6.5% | 8.3% | 10.0%| 11.5%| 13.1%| 14.5%| 15.9%| 17.3%]| 18.7%| 20.0%
$30| - 0.1% | 2.6% | 4.8% | 6.7% | 8.5% | 10.2%| 11.8%| 13.3%| 14.8%| 16.2%| 17.6%| 19.0%| 20.4%
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Mixed food waste tip fee accoumtfor 15% of biogas plant revenue. Therefore, although less important than RNG salesyé&stel tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $25.62/@ <$24/GJand <$2/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, even wiRNG sale pricef $30/GJ, alevered,
pre-tax IRRalls from 12% to 17% and %% respectivelyAn wnlevered pre-tax IRR M 12 edodoyhidlly feasible.

Option F: Sensitivity Analysig Mixed Food Wastdlip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- --- --- --- --- 1.1% 2.6% 4.0% 5.3% 6.5%
$17 --- --- --- --- --- 1.2% 2.7% 4.1% 5.3% 6.6% 7.7%
$18 --- --- --- --- 1.3% 2.8% 4.2% 5.4% 6.6% 7.8% 8.9%
$19 --- --- - 1.5% 2.9% 4.3% 5.5% 6.7% 7.9% 9.0% 10.0%
$20 -—- 0.0% 1.6% 3.0% 4.3% 5.6% 6.8% 7.9% 9.0% 10.1% 11.1%
% $21 0.2% 1.7% 3.1% 4.4% 5.7% 6.9% 8.0% 9.1% 10.1% 11.2% 12.2%
x $22 1.8% 3.2% 4.5% 5.8% 6.9% 8.1% 9.1% 10.2% 11.2% 12.2% 13.2%
5 $23 3.3% 4.6% 5.8% 7.0% 8.1% 9.2% 10.3% 11.3% 12.3% 13.2% 14.2%
@ $24 4.7% 5.9% 7.1% 8.2% 9.3% 10.3% 11.3% 12.3% 13.3% 14.2% 15.2%
$25 6.0% 7.1% 8.3% 9.3% 10.4% 11.4% 12.4% 13.3% 14.3% 15.2% 16.1%
$26 7.1% 8.2% 9.3% 10.3% 11.4% 12.4% 13.3% 14.3% 15.2% 16.1% 17.1%
$27 8.0% 9.1% 10.2% 11.2% 12.2% 13.2% 14.2% 15.1% 16.1% 17.0% 17.9%
$28 8.8% 9.9% 10.9% 12.0% 13.0% 14.0% 14.9% 15.9% 16.8% 17.7% 18.6%
$29 9.3% 10.4% 11.5% 12.5% 13.5% 14.5% 15.5% 16.4% 17.4% 18.3% 19.2%
$30 9.6% 10.7% 11.7% 12.8% 13.8% 14.8% 15.8% 16.7% 17.7% 18.6% 19.5%
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Farm Scenario4 Option G RNG Compression and Nutrient Recovery Equipment
This biogas plant is estimated tost$8.7 million to build. Operating costs are estimated to average519373year. At an RNGale

price of 80/GJ,averagerevenue isestimated to be$2,570,774/year. This biogas planequires $.1 million funding % of CAPBXor

an wnlevered,pre-tax IRRof 12% Average operating income for this biogas plaist$1,051,401year; equal to69% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option G:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,821,875 RNG/GJ = $30.00 Farm Investment = $8,596,837
Upgrader $3,581,820 Avg RNG Sales/Yr = $2,137,282 Funding Amount = $124,982
Nutrient Recovery $1,182,144 Tip Feel/Yr = $360,599 Funding % of CAPEX 1%
Other $1,135,979 Bedding Savings/Ye  $72,892
Total $8,721,818 $1,519,373 Total = $2,570,774 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,558 $2,559 | $2,560| $2,562 $2,563 $2,564 $2,565 | $2,567 $2,568 $2,570
OPEX (000s) $1,251 $1,276 | $1,301| $1,327 $1,354 $1,381 $1,408 $1,437 $1,465 $1,495
Income(000s) $1,307 $1,283 | $1,259| $1,234 $1,209 $1,183 $1,157 $1,130 $1,103 $1,075
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $2,571 $2,572 | $2,574| $2,575 $2,577 $2,579 $2,580 $2,582 $2,584 $2,585
OPEX (000s) $1,525 $1,555 |$1,586| $1,618 $1,650 $1,683 $1,717 $1,751 $1,786 $1,822
Income(000s) $1,046 $1,017 $988 $958 $927 $895 $863 $831 $797 $763
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,051,401] | %of OPEX  69% |

* Averageal over twenty year$o account

for inflation
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RNG sales accoufdr 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 1% funding, if RNG production is 10% or 20% higher than antidigaéetb the availability of high bioggmtential mixed

food waste) the requiredRNGsale pricefor an wlevered,pre-tax IRRof 12% falls from $30/GJ tdb26/GJand <$24/GJaspectively.
Alternately, with 26 funding, if RNG production is 5% or 10% lower than anticipated, evenmiRN@ sale pricef $30/GJ, nlevered,

pre-tax IRRallsfrom 12% to 10.3% and 8&respectivelyAn wnleveredpretax IRR M A ady Qi SO2y2YA Ol ftfte& TSt

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a sidgigant impact on biogas plant econonfeasibility. For example, with% funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdRNG sale pricéor an wnlevered,pre-tax IRR of % falls from $30/GJ to
<$27/GJand $24/GJ respetively. Alternately, with % funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 18% and %% respectivelyAn wnlevered,pre-tax IRR M > A &y Qi
economically feasible.

Option G: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 | $20 $25 $30 $35 $40 $45 $50

$16| --- $16| - 0.7% | 2.3%
$17| --- --- --- --- --- 0.4% | 1.9% $17| --- --- --- - 0.8% | 2.4% | 3.9%
$18| --- --- - --- 0.9% | 2.4% | 3.8% $18| --- --- --- 1.0% | 2.6% | 4.0% | 5.4%
$19| --- -—- -—- 1.2% | 2.7% | 4.2% | 5.5% $19| -- - 1.1% | 2.7% | 4.1% | 54% | 6.7%
$20| --- -—- 1.2% | 29% | 4.4% | 5.8% | 7.1% $20| --- 1.2% | 2.8% | 4.2% | 5.5% | 6.8% | 8.0%

% $21| --- 12% | 29% | 4.5% | 5.9% | 7.3% | 8.6% (ZD $21| --- 14% | 29% | 4.3% | 5.6% | 6.9% | 8.1% | 9.2%
o [$22(0.9%| 2.7% | 4.4% | 59% | 7.3% | 8.7% | 10.0% o | $22|1.5%| 3.0% | 4.4% | 5.7% | 6.9% | 8.1% | 9.3% | 10.4%
@ $23| 2.4%| 4.2% | 5.8% | 7.3% | 8.7% | 10.0%| 11.3% 5 $23 | 3.1%| 4.5% | 5.8% | 7.0% | 8.2% | 9.3% | 10.4%| 11.5%
¥ | $24|3.8%| 55% | 7.1% | 8.6% | 10.0%| 11.3%| 12.6% @ 1$24|4.6%| 5.9% | 7.1% | 8.3% | 9.4% | 10.5%]| 11.5%| 12.6%
$25| 5.1%| 6.8% | 8.3% | 9.8% | 11.2%| 12.5%] 13.8% $25| 6.0%| 7.2% | 8.3% | 9.4% | 10.5%| 11.6%| 12.6%| 13.6%
$26 | 6.2%| 7.9% | 9.4% | 10.9%| 12.3%| 13.7%| 15.0% $26| 7.1%| 8.3% | 9.4% | 10.5%| 11.6%| 12.6%| 13.6%| 14.6%
$27 | 7.1%| 8.8% | 10.4%| 11.9%| 13.3%| 14.7%| 16.0% $27 | 8.1%| 9.3% | 10.4%| 11.4%| 12.5%| 13.5%| 14.5%| 15.5%
$28 | 7.8%| 9.5% | 11.1%| 12.7%]| 14.2%| 15.6%| 17.0% $28 | 8.9%| 10.0%| 11.1%| 12.2%]| 13.3%| 14.3%)| 15.3%| 16.3%
$29 | 8.3%| 10.1%| 11.7%| 13.3%]| 14.8%| 16.3%| 17.7% $29 | 9.4%| 10.6%| 11.7%| 12.8%]| 13.8%| 14.9%| 15.9%| 16.8%
$30| 8.5%| 10.3%| 12.0%| 13.6%]| 15.1%| 16.6%| 18.0% $30| 9.7%| 10.9%| 12.0%| 13.0%| 14.1%| 15.1%)| 16.1%]| 17.1%
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Farm Scenario4+ Option HMixed Food Wast€leaning, RNG Compression and Nutrient Recovery Equipment
This biogas plant is estimated tost$9.9million to build Operating costs are estimated &verage $1,608,23@ear. At an RNGale
price of 80/GJ,averagerevenue isestimated to beb2,57Q774/year. This biogas planequires $.9million funding (9% of CAPEMor
an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plai®t$962,543year; equal to 60% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen

negative circumstancesith the biogas plant (i.e., broken equipment,axpected downtime, etc.).

Option H: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,811,500 RNG/GJ = $30.00 Farm Investment = $7,942,351
Upgrader $3,581,820 Avg RNG Sales/Yr = $2,137,282 Funding Amount = $1,917,288
Nutrient Reovery $1,182,144 Tip Feel/Yr = $360,599 Funding % of CAPEX 19%
Other $1,284,176 Bedding Savings/¥e  $72,892
Total $9,859,640 $1,608,230 Total = $2,570,774 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,558 $2,559 | $2,560| $2,562 $2,563 $2,564 $2,565 | $2,567 $2,568 $2,570
OPEX (000s) $1,324 $1,350 | $1,377| $1,405 $1,433 $1,462 $1,491 | $1,521 $1,551 $1,582
Income(000s) $1,234 $1,209 | $1,183| $1,157 $1,130 $1,103 $1,075 | $1,046 $1,017 $988
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $2,571 $2,572 | $2,574| $2,575 $2,577 $2,579 $2,580 | $2,582 $2,584 $2,585
OPEX (000s) $1,614 $1,646 | $1,679| $1,712 $1,747 $1,782 $1,817 | $1,854 $1,891 $1,929
Income(000s) $957 $927 $895 $863 $830 $797 $763 $728 $63 $657
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $962,543 | % of OPEX| 60% |

* Averageal over twenty year$o account

for inflation
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RNG sales accoufdr 83% ofbiogas plantevenue.This shows the importance of RNG salasbiogas plant economic feasibilitiyor

example, with 19% funding, if RNG production is 10% or 20% higher than anticfdagetb the availability of high bioga®tential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectively. Alternately, with 19% funding, if RNG production is 5% or 10% lower than anticipated, everRN sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.2% and 8.3% respectiviiyunlevered pre-tax IRR MH:: A ay Qi SO2y 2YAO!I f €

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic fégsil-or example, with 19% funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$24/GJ respectively. Alternately, with 18#tding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to 10.8% and 9.5% respectivityinlevered,pretax IRR M 12 A Ay Q
economically feasible.

Option H: Sensitvity Analysis¢ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastélip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 | $20 $25 $30 $35 $40 $45 $50

$16| --- --- --- --- --- --- --- $16| --- --- --- --- --- - 1.2%
$17| --- --- --- --- --- --- 0.7% $17| --- --- --- - - 1.3% | 3.0%
$18| --- --- --- --- --- 1.3% | 3.0% $18| --- --- --- - 1.5% | 3.2% | 4.7%
$19| --- --- --- --- 17% | 3.4% | 4.9% $19| -- --- --- 1.6% | 3.3% | 4.8% | 6.2%
$20| --- -—- -—- 1.9% | 3.6% | 5.2% | 6.7% $20| --- - 18% | 3.4% | 49% | 6.3% | 7.7%

% $21| --- - 19% | 3.7% | 5.4% | 6.9% | 8.3% (ZD $21| --- 0.1% | 1.9% | 3.5% | 5.0% | 6.4% | 7.7% | 9.0%
x | $22| - 1.7% | 3.6% | 54% | 7.0% | 8.4% | 9.9% o | $22|0.3%| 2.0% | 3.6% | 5.1% | 6.5% | 7.8% | 9.1% | 10.3%
@ $23| 1.3%| 3.4% | 52% | 6.9% | 8.4% | 9.9% | 11.3% 5 $23|2.2%| 3.8% | 5.2% | 6.6% | 7.9% | 9.1% | 10.3%| 11.5%
P | $24|3.0%| 4.9% | 6.7% | 8.3% | 9.9% | 11.3%| 12.7% @ 1$24|3.9%| 5.3% | 6.7% | 8.0% | 9.2% | 10.4%]| 11.6%| 12.7%
$25| 4.4%| 6.3% | 8.0% | 9.7% | 11.2%| 12.7%| 14.1% $25| 5.4%| 6.8% | 8.0% | 9.3% | 10.5%| 11.6%| 12.7%| 13.8%
$26 | 5.7%| 7.5% | 9.2% | 10.9%| 12.4%| 13.9%| 15.3% $26| 6.7 | 8.0% | 9.2% | 10.4%| 11.6%| 12.7%| 13.8%| 14.9%
$27 | 6.7%| 8.5% | 10.3%| 11.9%| 13.5%| 15.0%| 16.5% $27 | 7.8%| 9.1% | 10.3%| 11.5%| 12.6%| 13.7%| 14.8%| 15.9%
$28 | 7.5%| 9.4% | 11.1%| 12.8%]| 14.4%| 16.0%| 17.5% $28 | 8.7%| 9.9% | 11.1%| 12.3%]| 13.4%| 14.6%| 15.6%| 16.7%
$29 | 8.0%| 9.9% | 11.8%| 13.5%]| 15.1%| 16.7%| 18.3% $29 | 9.3%| 10.5%| 11.8%| 12.9%| 14.1%| 15.2%)| 16.3%| 17.4%
$30| 8.3%| 10.2%| 12.0%| 13.8%]| 15.5%| 17.1%]| 18.7% $30| 9.5%| 10.8%| 12.0%| 13.2%| 14.4%| 15.5%)| 16.6%| 17.7%
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Figure B shows the required RNG $/GJ sale priceFarm Scenario4Options A¢ G for an mlevered, pretax IRR of 12%. Where
required RNG sale price is >$30/GJ, percentage of required funding is sWiveme required RNG salerige is <$30/GJ, a bar
representing + 5% is shown to account for price uncertairfjarm Scenario#Options ACFR2 Y Qi NBIlj dZANBE Fdzy RAy 3 o
requirean RNG sale price from $16.0$27.29/GJ.Farm Scenario4OptionsG andH require fundng. Fundings low at 26 (for Option

G) to 19% (for Option H). Figureééshows thateven withmixedfood wastecleaning RNGcompressioror nutrient recovery equipment

300 dairy cow farms caligesting dairy manure and mixed food wastn beeconomicallyfeasible in B.C. without funding.

Figurel6: Farm Scenario4+ Required RNG Sale Prider 300 Dairy Cows Mixed Food Waste

Required RNG $/GJ for 12% IRR
$30 ¢ 1% ¢ 19%

A B C D E F G H
Farm Scenario #4: 300 Dairy Cows (Optiong$
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Farm Scenario # 5:
400 Dairy Cows +
Mixed Food Waste

Farm Scenario #5 is a 400 dairy cow farmdigesting dairy manure and mixed fevaste. Farm
Scenario #@assumes the use of traditional darm biogas plant technologystimated feedstock
volume andRenewable Natural Gas (RNfB)duction for Farm Scenario #5 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 20,017 51% 6,459
Mixed food waste 19,232 49% 93,460
Total 39,249 100% 99,919

The followingequipmentChoicesvere assessed for Farm Scenario #5:
- Option A: Naadditional equipment,
- Option B: Mixedood wastecleaningequipment,
- OptionC: RN@ompressiorequipment,
- Option D: Nutrientrecoveryequipment
- Option E: Mixedood wastecleaningand RNGcompressiorequipment,
- Option F: Mixedood wastecleaningand rutrient recoveryequipment,
- Option G: RN@ompression andhutrient recoveryequipment, and
- Option H: Mixed food waste cleaning, RNG compression and nutrient recovery equipment.

Forfull capital and operating costs for Farm Scenab@gptionsA ¢ H, see Appendix.E
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Farm Scenario%# OptionA: No Additional Equipment

This biogas pl#t is estimated tocost$8.0million to build Operating costs are estimated to average $1,044&3. At an RNGale
price of #4.58GJ averagerevenue istimated to be$2,102846year.¢ KA & 0 A 2 3 I &equits fugdindoRaa @lavgrenipre-
taxIRRof 12% Averageoperating income for this biogas plaist$1,058,30%ear; equal to 101% of operating costs. Operating income
should be sufficientdepending upon debt term and interest ratéo cover both debt repayments andny unforeseen negatie
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,163,125 RNG/G3= $14.58 Farm Investment = $7,971,006
Upgrader $3,093,500 Avg RIG Sales/Yr = $1,524,857 Funding Amount = $0
Nutrient Recovery $676,192 Tip Feel/Yr = $480,799 Funding % of CAPEX 0%
Other $1,038,189 Bedding Savings/Y=  $97,189
Total $7,971,006 $1,044,537 Total = $2,102,846 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,946 $1,961 | $1,977| $1,993 | $2,009 $2,025 $2,041 | $2,058| $2,074 $2,091
OPEX (000s) $860 $877 $895 $912 $931 $949 $968 $988 $1,007 $1,028
Income(000s) $1,086 $1,084 | $1,082| $1,080 | $1,078 $1,075 $1,073 | $1,070| $1,067 $1,064
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $2,108 $2,126 | $2,143| $2,161 $2,178 $2,196 $2,215 $2,233 $2,252 $2,271
OPEX (000s) $1,048 $1,069 | $1,090| $1,112 $1,134 $1,157 $1,180 $1,204 $1,228 $1,253
Income(000s) $1,060 $1,056 | $1,053| $1,048 $1,044 $1,039 $1,034 $1,029 $1,024 $1,018
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $1,058,309) | % of OPEX 101% |

* Averageal over twenty year$o account

for inflation

"Base price (1%#éar increaseup to $30GJmax)
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RNG sales account for %3ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high biag-potential mixed food waste}he
required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $4.58GJ to $14/GJand <$B/GJ respectively. Alternately, if
RNG production is 10% or 20% lower than anticipated, the req&®N@ sale pricer an wnlevered pre-tax IRRhcreases from $4.58/GJ

to >$16/GJ and >$18J respectively. Furthermore, if only 50% of estimated mixed food wastedilable (9,616 instead of ,232
tonnes/year),RNG production will be approximately 45% lower. If RNG ptanue 45% lowerthe requiredRNG sale pricéor an
unlevered,pre-tax IRPf 12% increases from $14.58/GJ %26/GJ

Option A: Sensitivity Analysig RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12| --- --- --- --- 03% | 1.8% | 3.2% | 45% | 5.7% | 6.8% | 7.9% | 8.9% | 9.9% | 10.8%| 11.8%
$13| --- --- --- 05% | 21% | 35% | 49% | 6.1% | 7.3% | 8.5% | 9.5% | 10.6%| 11.6%| 12.6%| 13.6%
$14| --- --- 03% | 2.1% | 3.6% | 51% | 6.4% | 7.7% | 8.9% | 10.0%| 11.1%| 12.2%| 13.3% | 14.3%| 15.3%
$15| --- --- 1.8% | 3.5% | 51% | 6.5% | 7.9% | 9.1% | 10.3%| 11.5%| 12.7%| 13.8%| 14.9%| 15.9%| 17.0%
$16| --- 14% | 3.2% | 49% | 6.4% | 7.9% | 9.2% | 10.5%| 11.8%| 13.0%| 14.1%| 15.3%)| 16.4%| 17.5%| 18.6%

$17| 0.6% | 2.7% | 45% | 6.1% | 7.7% | 9.1% | 10.5%| 11.8%| 13.1%| 14.4%| 15.6%| 16.8% | 17.9%] 19.1%| 20.2%
$18| 1.8% | 3.9% | 57% | 7.3% | 8.9% | 10.3% | 11.8%| 13.1%| 14.4%| 15.7%| 17.0%| 18.2%| 19.4%] 20.6%| 21.8%
$19| 3.0% | 5.0% | 6.8% | 8.5% | 10.0% | 11.5% | 13.0% | 14.4%| 15.7%| 17.0%| 18.3%| 19.6%/| 20.9%| 22.1%| 23.3%
$20| 4.1% | 6.0% | 7.9% | 9.5% | 11.1% | 12.7% | 14.1%| 15.6%| 17.0%| 18.3%| 19.7%| 21.0%| 22.3%| 23.6%| 24.9%
$21| 51% | 7.1% | 8.9% | 10.6% | 12.2% | 13.8% | 15.3% | 16.8%| 18.2%| 19.6%| 21.0%| 22.4%| 23.7%| 25.0%| 26.4%
$22| 6.0% | 8.0% | 9.9% | 11.6% | 13.3% | 14.9% | 16.4% | 17.9%)| 19.4%| 20.9%| 22.3%| 23.7%| 25.1%]| 26.5%| 27.9%
$23| 7.0% | 9.0% | 10.8% | 12.6% | 14.3% | 15.9% | 17.5% | 19.1%)| 20.6%| 22.1%| 23.6%| 25.0%| 26.5%| 27.9%| 29.4%
$24| 7.9% | 9.9% | 11.8% | 13.6% | 15.3% | 17.0% | 18.6% | 20.2%)| 21.8%| 23.3%| 24.9%| 26.4%| 27.9%| 29.4%| 30.9%
$25| 8.7% | 10.7% | 12.7% | 14.5% | 16.3% | 18.0% | 19.7% | 21.3%)| 22.9%| 24.5%| 26.1%| 27.7%| 29.2%| 30.8%| 32.3%
$26| 9.5% | 11.6% | 13.5% | 15.4% | 17.2% | 19.0% | 20.7% | 22.4%)| 24.1%| 25.7%| 27.4%| 29.0%| 30.6%| 32.2%| 33.8%
$27| 10.1% | 12.3% | 14.3% | 16.2% | 18.1% | 19.9% | 21.7% | 23.4%)| 25.2%| 26.9%| 28.6%)| 30.2%| 31.9%| 33.6%| 35.2%
$28| 10.7% | 12.9% | 14.9% | 16.9% | 18.8% | 20.7% | 22.6% | 24.4%)| 26.2%| 27.9%| 29.7%| 31.4%| 33.2%| 34.9%| 36.6%
$29| 11.1% | 13.3% | 15.4% | 17.5% | 19.4% | 21.4% | 23.3% | 25.1%| 27.0%| 28.8%| 30.6%)| 32.4%| 34.2%| 36.0%| 37.8%
$30| 11.3% | 13.5% | 15.7% | 17.7% | 19.8% | 21.7% | 23.7% | 25.6%)| 27.5%| 29.3%| 31.2%| 33.0%| 34.9%| 36.7%| 38.5%

$/GJ RNG
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Mixed food waste tip fee accoumtor 23% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

B.C. OrFarm Biogas Benchmark Study, Version 2

fee can have a significant impact on biogas plant economic feasibility. For example, if mixecspedpfee is $35/tonne or $4@nne
instead of $25/tmne, the requiredRNG sale prictor an wnlevered,pre-tax IRR of 12% falls froml8.58/GJ to $13GJand <#2/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% increases from458/GJ to $17/GJand >$19GJ respectively.

Option A: Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 - 0.1% 2.4% 4.3% 6.2% 7.9% 9.5% 11.0% 12.5% 13.9% 15.3%
$13 0.3% 2.5% 4.5% 6.3% 8.0% 9.5% 11.1% 12.5% 14.0% 15.3% 16.7%
$14 2.7% 4.6% 6.4% 8.1% 9.6% 11.1% 12.6% 14.0% 15.4% 16.8% 18.1%
$15 4.7% 6.5% 8.1% 9.7% 11.2% 12.7% 14.1% 15.5% 16.8% 18.1% 19.4%
$16 6.6% 8.2% 9.8% 11.3% 12.7% 14.1% 15.5% 16.9% 18.2% 19.5% 20.8%
$17 8.3% 9.9% 11.4% 12.8% 14.2% 15.6% 16.9% 18.2% 19.5% 20.8% 22.1%
$18 10.0% 11.4% 12.9% 14.3% 15.6% 17.0% 18.3% 19.6% 20.9% 22.1% 23.4%
% $19 11.5% 12.9% 14.3% 15.7% 17.0% 18.3% 19.6% 20.9% 22.2% 23.4% 24.7%
o $20 13.0% 14.4% 15.7% 17.1% 18.4% 19.7% 20.9% 22.2% 23.5% 24.7% 26.0%
@ $21 14.5% 15.8% 17.1% 18.4% 19.7% 21.0% 22.3% 23.5% 24.8% 26.0% 27.2%
N $22 15.9% 17.2% 18.5% 19.8% 21.0% 22.3% 23.5% 24.8% 26.0% 27.3% 28.5%
$23 17.2% 18.5% 19.8% 21.1% 22.3% 23.6% 24.8% 26.1% 27.3% 28.5% 29.7%
$24 18.6% 19.8% 21.1% 22.4% 23.6% 24.9% 26.1% 27.3% 28.5% 29.8% 31.0%
$25 19.9% 21.2% 22.4% 23.6% 24.9% 26.1% 27.3% 28.6% 29.8% 31.0% 32.2%
$26 21.2% 22.4% 23.7% 24.9% 26.1% 27.4% 28.6% 29.8% 31.0% 32.2% 33.4%
$27 22.%% 23.6% 24.9% 26.1% 27.3% 28.6% 29.8% 31.0% 32.2% 33.4% 34.6%
$28 23.5% 24.7% 26.0% 27.2% 28.5% 29.7% 30.9% 32.1% 33.4% 34.6% 35.8%
$29 24.4% 25.6% 26.9% 28.2% 29.4% 30.6% 31.9% 33.1% 34.3% 35.6% 36.8%
$30 24.9% 26.1% 27.4% 28.7% 29.9% 31.2% 32.4% 33.7% 34.9% 36.1% 37.4%
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Farm Scenario%# OptionB: Mixed Food Waste Cleaning Equipment

This biogas plant is estimated tost$9.1million to build Operating costs are estimated to average $1,1333%. At an RNGale
price of $6.86GJ,averagerevenue isestimated to be$2,341,019year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgrenipre-
taxIRRof 12% Averageoperating income for this biogas plaist$1,207,62%year; equal to 107% of operating costs. Operating income
should be suffient, depending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,152,750 RNG/G3= $16.86 Farm Investment = $9,108,827
Upgrader $3,093,500 Avg RNG Sales/Yr= $1,763,031 Funding Amount = $0
Nutrient Recovery $676,192 Tip Feel/Yr = $480,799 Funding % of CAPEX 0%
Other $1,186,386 BeddingSavings/Yr=  $97,189
Total $9,108,827 $1,133,394 Total = $2,341,019 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,162 $2,180 | $2,197| $2,215 $2,234 $2,252 $2,271 | $2,290| $2,309 $2,328
OPEX (000s) $933 $952 $971 $990 $1,010 $1,030 $1,051 | $1,072| $1,093 $1,115

Income(000s) $1,229 $1,228 | $1,227| $1,225 $1,224 $1,222 $1,220 | $1,218| $1,216 $1,213

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) | $2,347 $2,367 | $2,387| $2,407 $2,427 $2,448 $2,468 | $2,489 $2,511 $2,52
OPEX (000s) $1,137 $1,160 | $1,183| $1,207 $1,231 $1,256 $1,281 | $1,306 $1,332 $1,359

Income(000s) $1,210 $1,207 | $1,204| $1,200 $1,196 $1,192 $1,188 | $1,183 $1,178 $1,173

| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,207,625| | %of OPEX| 107% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account f@6% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economidligasibr
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $6.86/GJ to $16/GJand <$13GJ respectively. Alternately, if
RNG production is 10% or 20% lower than anticipated, the req&®N@ sale pric®r an wnlevered pre-tax IRRcreases from $6.86/GJ
to >$18/GJ and >$2&J respectively. Furthermore, if only 50% of estimated mixed food wast®ailable §,616instead of B,232
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiiGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 1%.An wlevered,pre-tax IRR M 12 JodoyhiCalfly feddible.

Option B: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$12 --- --- --- --- --- --- --- 12% | 24% | 3.6% | 4.7% | 57% | 6.7% | 7.6% | 8.5%
$13 --- --- --- --- --- 0.2% | 1.6% | 29% | 4.1% | 53% | 6.4% | 7.4% | 8.4% | 9.3% | 10.2%
$14 --- --- --- --- 03% | 1.8% | 32% | 45% | 5.7% | 6.8% | 7.9% | 9.0% | 10.0%| 10.9%| 11.9%
$15 --- --- --- 02% | 1.8% | 3.3% | 4.7% | 6.0% | 7.2% | 8.3% | 9.4% | 10.5%| 11.5% | 12.5% | 13.5%
$16 --- --- --- 16% | 3.2% | 4.7% | 6.0% | 7.3% | 85% | 9.7% | 10.8%| 11.9%| 12.9% | 14.0% | 15.0%
$17 --- --- 12% | 29% | 45% | 6.0% | 7.3% | 8.6% | 9.8% | 11.0%| 12.1% | 13.3% | 14.3% | 15.4% | 16.4%
$18 --- 05% | 24% | 41% | 5.7% | 7.2% | 85% | 9.8% | 11.1% | 12.3% | 13.5% | 14.6% | 15.7% | 16.8% | 17.9%
$19 --- 1.7% | 3.6% | 53% | 6.8% | 83% | 9.7% | 11.0%| 12.3%| 13.5%| 14.7%| 15.9% | 17.0% | 18.2% | 19.3%

$20| 0.8% | 2.8% | 4.7% | 6.4% | 7.9% | 9.4% | 10.8%| 12.1% | 13.5% | 14.7%| 16.0% | 17.2%| 18.4% | 19.5%| 20.7%
$21| 1.8% | 3.9% | 5.7% | 7.4% | 9.0% | 10.5%| 11.9%| 13.3% | 14.6% | 15.9% | 17.2% | 18.4% | 19.6% | 20.9% | 22.1%
$22 | 28% | 4.9% | 6.7% | 8.4% | 10.0%| 11.5% | 12.9% | 14.3% | 15.7% | 17.0%| 18.4% | 19.6% | 20.9% | 22.2% | 23.4%
$23 | 3.8% | 5.8% | 7.6% | 9.3% | 10.9%| 12.5% | 14.0%| 15.4% | 16.8% | 18.2%| 19.5% | 20.9% | 22.2%| 23.5% | 24.7%
$24 | 4.7% | 6.7% | 8.5% | 10.2%| 11.9%| 13.5% | 15.0% | 16.4% | 17.9% | 19.3%| 20.7% | 22.1% | 23484 | 24.7% | 26.1%
$25| 55% | 7.5% | 9.4% | 11.1%| 12.8%| 14.4%| 16.0% | 17.5% | 18.9% | 20.4%| 21.8% | 23.2% | 24.6% | 26.0% | 27.4%
$26 | 6.3% | 8.3% | 10.2%]| 12.0%| 13.7%| 15.3%| 16.9%| 18.4% | 20.0% | 21.5%| 22.9% | 24.4% | 25.8% | 27.3% | 28.7%
$27 | 6.9% | 9.0% | 10.9%| 12.7%]| 14.4%| 16.1% | 17.8% | 19.4% | 209% | 22.5% | 24.0% | 25.5% | 27.0%| 28.5% | 29.9%
$28 | 7.4% | 9.5% | 11.5%] 13.3%| 15.1%| 16.8% | 18.5% | 20.2% | 21.8% | 23.4%| 25.0% | 26.5% | 28.1%| 29.6% | 31.1%
$29 | 7.7% | 9.9% | 11.9%| 13.8%| 15.6%| 17.4%| 19.1%| 20.8% | 22.5% | 24.1%| 25.8% | 27.4% | 29.0% | 30.6% | 32.1%
$30| 7.9% | 10.0% | 12.1%| 14.0%| 15.9%| 17.7%| 19.4% | 21.2% | 22.9% | 24.5% | 26.2% | 27.8% | 29.5% | 31.1%| 32.7%

$/GJ RNG
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Mixed food waste tip fee accoumtfor 21% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant entndeasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls froml6.86GJ to $15GJand <$13GJ
respectively. Alternately, if mixed foaslaste tip fee is only $10/tonne or $0/tonne, the requir®NG sale prictor an wlevered,pre-
taxIRR of 12% increases froh@86GJ to $19GJand >$21GJ respectively.

Option B: Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food Wastdlip Fee($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- 1.1% 3.0% 4.7% 6.3% 7.7% 9.2% 10.5% 11.8%
$13 --- --- 1.3% 3.1% 4.8% 6.4% 7.8% 9.2% 10.6% 11.9% 13.2%
$14 --- 1.4% 3.2% 4.9% 6.5% 7.9% 9.3% 10.7% 12.0% 13.2% 14.5%
$15 1.6% 3.4% 5.0% 6.6% 8.0% 9.4% 10.7% 12.0% 13.3% 14.5% 15.7%
$16 3.5% 5.1% 6.7% 8.1% 9.5% 10.8% 12.1% 13.3% 14.6% 15.8% 16.9%
$17 5.2% 6.8% 8.2% 9.5% 10.9% 12.1% 13.4% 14.6% 15.8% 17.0% 18.1%
$18 6.8% 8.3% 9.6% 10.9% 12.2% 13.5% 14.7% 15.9% 17.0% 18.2% 19.3%
% $19 8.3% 9.7% 11.0% 12.3% 13.5% 14.7% 15.9% 17.1% 18.2% 19.4% 20.5%
x $20 9.8% 11.1% 12.3% 13.6% 14.8% 16.0% 17.1% 18.3% 19.4% 20.5% 21.7%
@ $21 11.1% 12.4% 13.6% 14.8% 16.0% 17.2% 18.3% 19.4% 20.6% 21.7% 22.8%
N $22 12.5% 13.7% 14.9% 16.1% 17.2% 18.4% 19.5% 20.6% 21.7% 22.8% 23.9%
$23 13.7% 14.9% 16.1% 17.3% 18.4% 19.5% 20.6% 21.8% 22.9% 24.0% 25.0%
$24 15.0% 16.1% 17.3% 18.4% 19.6% 20.7% 21.8% 22.9% 24.0% 25.1% 26.2%
$25 16.2% 17.3% 18.5% 19.6% 20.7% 21.8% 22.9% 24.0% 25.1% 26.2% 27.3%
$26 17.3% 18.5% 19.6% 20.7% 21.8% 22.9% 24.0% 25.1% 26.2% 27.3% 28.3%
$27 18.4% 19.6% 20.7% 21.8% 22.9% 24.0% 25.1% 26.2% 27.2% 28.3% 29.4%
$28 19.4% 20.5% 21.6% 22.8% 23.9% 25.0% 26.1% 27.1% 28.2% 29.3% 30.4%
$29 20.1% 21.3% 22.4% 23.5% 24.7% 25.8% 26.9% 28.0% 29.1% 30.1% 31.2%
$30 20.5% 21.7% 22.8% 23.9% 25.1% 26.2% 27.3% 28.4% 29.5% 30.6% 31.7%
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Farm Scenario%# OptionC RNG Compression Equipment

This biogas plant is estimated tost$9.1million to build Operating costs arestimated to agrage $1,409,538ear. At an RNGale
price of $9.359GJ averagerevenue isstimated to be$2,601,824year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,192,287year; equal to 85% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtigte.).

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,163,125 RNG/G3= $19.35 Farm Investment = $9,069,234
Upgrader $4,048,689 Avg RNG Sales/Yr = $2,023,836 Funding Amount = $0
Nutrient Recovery $676,192 Tip FeéYr = $480,799 Funding % of CAPEX 0%
Other $1,181,229 Bedding Savings/¥r=  $97,189
Total $9,069,234 $1,409,538 Total = $2,601,824 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10

Revenue (000s)| $2,399 $2,419 | $2,439| $2,460 $2,480 $2,50L $2,522 | $2,544 | $2,565 $2,587
OPEX (000s) $1,160 $1,183 | $1,207| $1,231 $1,256 $1,281 $1,307 | $1,333| $1,359 $1,387

Income(000s) $1,239 $1,235 | $1,232| $1,228 $1,224 $1,220 $1,216 | $1,211 $1,206 $1,200

Year 11 12 13 14 15 16 17 18 19 20
Revenug(000s) $2,609 $2,631 | $2,654| $2,676 $2,699 $2,723 $2,746 | $2,770 $2,794 $2,818
OPEX (000s) $1,414 $1,443 | $1,471| $1,501 $1,531 $1,562 $1,593 | $1,625 $1,657 $1,690

Income(000s) $1,195 $1,189 | $1,182| $1,176 $1,169 $1,161 $1,153 | $1,145 $1,137 $1,18

| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,192,287| | %of OPEX  85% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account foB% ofbiogas plantrevenue. This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $9.39GJ to $18/GJand <®.7/GJ respectively. Alternately, if

RNG production is 10% or 20% lower than anticipated, the req&®N@ sale pricer an wnlevered pre-tax IRRcreases from $19.35/GJ

to >$21/GJ and BYGJ respectively. Furthermore, if only 50% of estimated mixed food waste is avdBahl® instead of 19,232
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiIGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 5%.An wlevered,pretax IRR M Aay Qi SO2y2YAOlLttée FSIFaAAOT

Option C Sensitivity Analysig€ RNG Production
Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$12| - --- --- --- --- --- --- --- --- --- --- 0.7% | 2.0% | 3.2% | 4.4%
$13| --- --- --- --- --- --- --- --- --- 0.2% | 1.6% | 3.0% | 4.2% | 5.3% | 6.4%
$14| --- --- --- --- --- --- --- --- 0.7% | 2.3% | 3.6% | 49% | 6.1% | 7.2% | 8.3%
$15| --- --- --- --- --- --- --- 11% | 27% | 41% | 54% | 6.7% | 7.9% | 9.0% | 10.1%
$16| --- --- --- --- --- --- 12% | 29% | 44% | 58% | 7.1% | 8.3% | 9.5% | 10.6%| 11.8%
$17| --- --- --- --- --- 1.1% | 29% | 45% | 59% | 7.3% | 8.6% | 9.9% | 11.1%| 12.2%| 13.3%
$18| --- --- --- --- 0.7% | 2.7% | 44% | 5.9% | 7.4% | 8.8% | 10.1%| 11.3%| 12.6% | 13.7%| 14.9%

% $19| --- --- --- 0.2% | 2.3% | 4.1% | 5.8% | 7.3% | 8.8% | 10.2%| 11.5%| 12.8%| 14.0%| 15.2%| 16.4%
@ | $20| - --- --- 1.6% | 3.6% | 54% | 7.1% | 8.6% | 10.1%| 11.5%| 12.8%| 14.1%| 15.4%]| 16.6%| 17.8%
5 $21| --- --- 0.7% | 3.0% | 49% | 6.7% | 8.3% | 9.9% | 11.3%| 12.8%]| 14.1%| 15.4%| 16.7%| 18.0%] 19.3%
22| - --- 20% | 42% | 6.1% | 7.9% | 9.5% | 11.1%| 12.6%| 14.0%]| 15.4%| 16.7%)| 18.1%| 19.4%| 20.7%
$23| - 08% | 3.2% | 53% | 7.2% | 9.0% | 10.6%| 12.2%| 13.7%]| 15.2%| 16.6%| 18.0%| 19.4%| 20.7%| 22.0%
$24| - 20% | 44% | 6.4% | 8.3% | 10.1% | 11.8%| 13.3%| 14.9%]| 16.4%| 17.8%| 19.3%| 20.7%| 22.0%| 23.4%
$25| 0.5% | 3.1% | 54% | 7.5% | 9.4% | 11.1% | 12.8% | 14.4%)| 16.0%| 17.5%| 19.0%| 20.5%| 21.9%| 23.3%| 24.8%
$26| 1.4% | 4.1% | 6.3% | 8.4% | 10.3% | 12.1% | 13.8% | 15.5%)| 17.1%| 18.6%| 20.2%| 21.7%| 23.2%| 24.6%| 26.1%
$27| 2.2% | 4.8% | 7.1% | 9.2% | 11.1% | 13.0% | 14.7% | 16.8 | 18.1%| 19.7%| 21.2%| 22.8%| 24.3%| 25.8%| 27.3%
$28| 2.7% | 54% | 7.7% | 9.8% | 11.8% | 13.7% | 15.5% | 17.2%)| 18.9%| 20.6%| 22.2%| 23.8%| 25.4%]| 27.0%| 28.5%
$29| 3.0% | 57% | 8.1% | 10.3% | 12.3% | 14.2% | 16.1% | 17.9%)| 19.6%| 21.3%| 23.0%| 24.7%| 26.3%| 27.9%| 29.5%
$30| 3.2% | 5.9% | 8.3% | 10.5% | 12.5% | 14.5% | 16.4% | 18.2%)| 20.0%| 21.7%| 23.4%| 25.1%| 26.8%| 28.4%| 30.1%
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Mixed food waste tip fee accoumnfor 186 0f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant entndeasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls fronl$.39GJ to $18/GJand <$15GJ
respectively. Alternately, if mixed foaslaste tip fee is only $10/tonne or $0/tonne, the requir®NG sale prictor an wlevered,pre-
taxIRR of 12% increases from $19G3/to $22/GJand >$2/GJ respectively.

Option C Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdlip Fee($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 1.5% 3.4% 5.1% 6.7% 8.2%
$13 1.6% 3.5% 5.2% 6.8% 8.3% 9.7%
$14 1.8% 3.6% 5.3% 6.9% 8.4% 9.8% 11.1%
$15 1.9% 3.8% 5.4% 7.0% 8.5% 9.9% 11.2% 12.5%
$16 0.1% 2.1% 3.9% 5.5% 7.1% 8.5% 9.9% 11.3% 12.6% 13.8%
$17 0.3% 2.2% 4.0% 5.6% 7.2% 8.6% 10.0% 11.3% 12.6% 13.9% 15.1%
$18 2.4% 4.1% 5.8% 7.3% 8.7% 10.1% 11.4% 12.7% 14.0% 15.2% 16.4%
g $19 4.3% 5.9% 7.4% 8.8% 10.2% 11.5% 12.8% 14.0% 15.2% 16.4% 17.6%
o $20 6.0% 7.5% 8.9% 10.2% 11.5% 12.8% 14.1% 15.3% 16.5% 17.7% 18.8%
@ $21 7.5% 9.0% 10.3% 11.6% 12.9% 14.1% 15.3% 16.5% 17.7% 18.9% 20.0%
@ $22 9.0% 10.4% 11.7% 12.9% 14.2% 15.4% 16.6% 17.7% 18.9% 20.0% 21.2%
$23 10.4% 11.7% 13.0% 14.2% 15.4% 16.6% 17.8% 18.9% 20.1% 21.2% 22.3%
$24 11.8% 13.1% 14.3% 15.5% 16.7% 17.8% 19.0% 20.1% 21.2% 22.4% 23.5%
$25 13.1% 14.3% 15.5% 16.7% 17.9% 19.0% 20.2% 21.3% 22.4% 23.5% 24.6%
$26 14.3% 15.5% 16.7% 17.9% 19.0% 20.2% 21.3% 22.4% 23.5% 24.6% 25.7%
$27 15.4% 16.6% 17.8% 19.0% 20.1% 21.2% 22.4% 23.5% 24.6% 25.7% 26.8%
$28 16.4% 17.6% 18.8% 19.9% 21.1% 22.2% 23.3% 24.5% 25.6% 26.7% 27.8%
$29 17.1% 18.3% 19.5% 20.7% 21.9% 23.0% 24.1% 25.3% 26.4% 27.5% 28.6%
$30 17.5% 18.7% 19.9% 21.1% 22.3% 23.4% 24.6% 25.7% 26.8% 27.9% 29.1%
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Farm Scenario%# OptionD: Nutrient Recovery Equipment

This biogas plant is estimated tost$9.4million to build Operating costs are estimated to average $1,43335. At an RNGak
price of #9.99GJ averagerevenue isstimated to be$2,668236year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plai®t$1,234,386'year; equal to 886 of operating costs. f@rating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option D: Economic Assessent

CAPEX OPEX* Revenue Investment
Digester $3,394,125 RNG/G3= $19.99 Farm Investment = $9,357,604
Upgrader $3,093,500 Avg RNG Sales/Yr = $2,090,248 Funding Amount = $0
Nutrient Recovery $1,651,192 Tip Feel/Yr = $480,799 Funding % of CAPEX 0%
Other $1,218,788 Bedding Savings/Y=  $97,189
Total $9,357,604 $1,433,850 Total = $2,668,236 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10

Revenue (000s)| $2,459 $2,480 | $2,501| $2,522 $2,543 $2,564 $2,586 | $2,608 | $2,630 $2,653
OPK (000s) $1,180 $1,204 | $1,228| $1,252 $1,278 $1,303 $1,329 | $1,356| $1,383 $1,411

Income(000s) $1,279 $1,276 | $1,273| $1,269 $1,265 $1,261 $1,257 | $1,252 $1,248 $1,242

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $2,676 $2,698 | $2,722| $2,7%6 $2,769 $2,793 $2,817 | $2,841 $2,866 $2,891
OPEX (000s) $1,439 $1,467 | $1,497| $1,527 $1,557 $1,588 $1,620 | $1,653 $1,686 $1,719

Income(000s) $1,237 $1,231 | $1,225| $1,218 $1,211 $1,204 $1,197 | $1,189 $1,180 $1,172

| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,234,386| | %of OPEX  86% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account f@B% ofbiogas plantrevenue.This shows the importance ®&NG sales on biogas plant economic feasibHity.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
required RNG sale pricor an wnlevered,pre-tax IRRof 12% fallfrom $19.99GJ to $19/GJand <$17GJ respectively. Alternately, if
RNG production is 10% or 20% lower than anticipated, the req&N@ sale pric®r an winlevered pre-tax IRRcreases from $9.99/GJ
to >$22/GJ and >$2@J respectively. Furthermord, anly 50% of estimated mixed food waste is availg®l§16 instead of 19,232
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiIGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to %.An wnleveredpretax IRR MmH> Aay Qi SO2y2YAOLftfté& FSFaAaotsS

Option D: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12| --- 1.2% | 2.4% | 3.6%
$13| --- 0.8% | 2.1% | 3.4% | 4.6% | 5.7%
$14| --- 14% | 28% | 4.1% | 53% | 6.5% | 7.5%
$15| --- 02% | 1.8% | 3.3% | 46% | 59% | 7.1% | 8.2% | 9.3%
$16| --- 0.3% | 2.0% | 3.6% | 5.0% | 6.3% | 7.5% | 8.7% | 9.9% | 11.0%
$17| --- 0.2% | 2.0% | 3.7% | 52% | 6.5% | 7.8% | 9.1% | 10.3%| 11.4%| 12.5%
$18| --- 1.8% | 3.6% | 5.2% | 6.6% | 8.0% | 9.3% | 10.5%| 11.7%| 12.9%| 14.0%

% $19| --- 1.4% | 3.3% | 5.0% | 6.5% | 8.0% | 9.4% | 10.7%| 11.9%| 13.2%| 14.4%| 15.5%
x |$20| -- 0.8% | 2.8% | 4.6% | 6.3% | 7.8% | 9.3% | 10.7%)| 12.0%| 13.3%| 14.5%| 15.8%| 16.9%
@ $21| --- 21% | 4.1% | 59% | 7.5% | 9.1% | 10.5%| 11.9%| 13.3%| 14.6%| 15.9%| 17.1%| 18.3%
22| - 1.2% | 3.4% | 53% | 7.1% | 8.7% | 10.3%| 11.7%| 13.2%| 14.5%| 15.9%| 17.2%| 18.5%| 19.7%
$23| --- 0.0% | 24% | 46% | 6.5% | 8.2% | 9.9% | 11.4%]| 12.9%| 14.4%| 15.8%| 17.1%]| 18.5%| 19.8%| 21.1%
$24| --- 1.2% | 3.6% | 57% | 7.5% | 9.3% | 11.0% | 12.5%| 14.0%| 15.5%| 16.9%| 18.3%| 19.7%| 21.1%| 22.4%
$25| --- 23% | 46% | 6.7% | 8.6% | 10.3% | 12.0% | 13.6%)| 15.1%]| 16.6%| 18.1%| 19.5%| 21.0%| 22.3%| 23.7%
$26| 0.6% | 3.3% | 55% | 7.6% | 9.5% | 11.3% | 13.0% | 14.6%| 16.2%| 17.7%| 19.2%| 20.7%| 22.2%| 23.6%| 25.0%
$27| 1.3% | 4.0% 6.3% | 84% | 10.3% | 12.1% | 13.9% | 15.5%| 17.2%| 18.7%| 20.3%| 21.8%| 23.3%| 24.8%| 26.2%
$28| 1.8% | 45% | 6.9% | 9.0% | 11.0% | 12.8% | 14.6% | 16.3%| 18.0%| 19.6%| 21.2%| 22.8%| 24.3%| 25.9%| 27.4%
$29| 2.2% | 4.9% | 7.3% | 9.4% | 11.4% | 13.4% | 15.2% | 16.9%| 18.7%| 20.3%| 22.0%| 23.6%| 25.2%| 26.8%| 28.3%
$30| 2.3% | 50% | 7.4% | 9.6% | 11.7% | 13.6% | 15.5% | 17.2%| 19.0%| 20.7%| 22.4%| 24.0%| 25.7%| 27.3%| 28.9%
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Mixed food waste tip fee accoumtor 18% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food Westis §35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls fronl$.99GJ to $19/GJand <$16GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, theired)®RNG sale pricr an wnlevered,pre-
taxIRR of 12% increases froh®99GJ to $22/GJand >$24GJ respectively.

Option D: Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- --- 0.6% 2.5% 4.3% 5.9% 7.4%
$13 --- --- --- --- --- 0.8% 2.7% 4.4% 6.0% 7.5% 8.9%
$14 --- --- --- --- 0.9% 2.8% 4.5% 6.1% 7.6% 9.0% 10.3%
$15 --- --- --- 1.1% 3.0% 4.6% 6.2% 7.7% 9.1% 10.4% 11.7%
$16 -—- -—- 1.3% 3.1% 4.8% 6.3% 7.8% 9.1% 10.5% 11.8% 13.0%
$17 -—- 1.4% 3.2% 4.9% 6.4% 7.8% 9.2% 10.5% 11.8% 13.1% 14.3%
$18 1.6% 3.4% 5.0% 6.5% 7.9% 9.3% 10.6% 11.9% 13.1% 14.3% 15.5%
% $19 3.5% 5.1% 6.6% 8.0% 9.4% 10.7% 11.9% 13.2% 14.4% 15.6% 16.7%
x $20 5.2% 6.7% 8.1% 9.5% 10.8% 12.0% 13.2% 14.4% 15.6% 16.8% 17.9%
@ $21 6.8% 8.2% 9.5% 10.8% 12.1% 13.3% 14.5% 15.7% 16.8% 17.9% 19.1%
N $22 8.3% 9.6% 10.9% 12.1% 13.4% 14.5% 15.7% 16.9% 18.0% 19.1% 20.2%
$23 9.7% 11.0% 12.2% 13.4% 14.6% 15.8% 16.9% 18.0% 19.1% 20.2%%0 21.3%
$24 11.0% 12.3% 13.5% 14.6% 15.8% 16.9% 18.1% 19.2% 20.3% 21.4% 22.5%
$25 12.3% 13.5% 14.7% 15.8% 17.0% 18.1% 19.2% 20.3% 21.4% 22.5% 23.6%
$26 13.5% 14.7% 15.9% 17.0% 18.1% 19.2% 20.3% 21.4% 22.5% 23.6% 24.6%
$27 14.6% 15.8% 16.9% 18.0% 19.2% 20.3% 21.4% 22.5% 23.5% 24.6% 25.7%
$28 15.5% 16.7% 17.8% 19.0% 20.1% 21.2% 22.3% 23.4% 24.5% 25.6% 26.6%
$29 16.2% 17.4% 18.6% 19.7% 20.9% 22.0% 23.1% 24.2% 25.3% 26.4% 27.4%
$30 16.6% 17.8% 18.9% 20.1% 21.2% 22.4% 23.5% 24.6% 25.7% 26.8% 27.9%
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Farm Scenario%# Option EMixed Food Waste Cleaning & RNG Compression Equipment

This biogas plant is estimated ¢ost$10.2million to build Operating costs are estimated to average $8,89%year. At an RNGale
price of £1.70GJ,averagerevente isestimated to be$2,847,070year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgrenipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,348674year; equal to90% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option E:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,152,750 RNG/G3= $21.70 Farm Investment = $10,207,056
Upgrader $4,048,689 Avg RNG Sales/Yr: $2,269,082 Funding Amount = $0
Nutrient Recover $676,192 Tip Feel/Yr = $480,799 Funding % of CAPEX 0%
Other $1,329,425 Bedding Sawmg/Yr = $97,189
Total $10,207,056 $1,498,395 Total = $2,847,070 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,622 $2,644 | $2,666| $2,689 | $2,712 $2,735 $2,759 | $2,782| $2,806 $2,831
OPEX (000s) $1,233 $1,258 | $1,283| $1,309 | $1,335 $1,362 $1,389 | $1,417| $1,445 $1,474
Income(000s) $1,388 $1,386 | $1,383| $1,380 | $1,377 $1,373 $1,370 | $1,366| $1,361 $1,357
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $2,855 $2,880 | $2,905| $2,930 $2,956 $2,981 $3,007 $3,034 $3,060 $3,087
OPEX (000s) $1,503 $1,534 | $1,564| $1,596 $1,627 $1,660 $1,693 $1,727 $1,762 $1,797
Income(000s) $1,351 $1,346 | $1,341| $1,334 $1,328 $1,321 $1,314 $1,307 $1,299 $1,291
| Unlevered, PreTaxIRR= |  12% | | Average Operating Income* = | $1,348,6% | | %of OPEX  90% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for @0ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant econorsibiliga For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
required RNG sale prictor an wnlevered,pre-tax IRRof 12% falls from $210/GJ to $20/GJand <$19/GJespectively. Alternately, if
RNG production is 10% or 20% lower than anticipated, the req&®N@ sale prider an wlevered pre-tax IRRhcreases from $210WGJ
to >$24/GJ and >$2GJ respectively. Furthermore, if only 50% of estimated mixed foodeniasavailablg9,616 instead of 19,232
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiIGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 2%.An wlevered,pre-tax IRR ™M H: 3 t edoaoyh@ally feasible.

Option E Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12| --- 0.3% | 1.5%
$13| --- 1.3% | 2.5% | 3.6%
$14| --- 0.7% | 2.0% | 3.3% | 4.4% | 5.5%
$15| --- 1.2% | 2.6% | 3.8% | 5.0% | 6.2% | 7.2%
$16| --- 1.5% | 29% | 4.2% | 55% | 6.7% | 7.8% | 8.9%
$17| --- 1.5% | 3.1% | 45% | 5.8% | 7.0% | 8.2% | 9.3% | 10.4%
$18| --- 1.5% | 3.1% | 4.6% | 59% | 7.2% | 8.5% | 9.6% | 10.8%] 11.9%

% $19| --- 1.2% | 2.9% | 45% | 59% | 7.3% | 8.6% | 9.8% | 11.0%| 12.2%| 13.3%
x | $20| -- 0.7% | 2.6% | 42% | 58% | 7.2% | 8.6% | 9.9% | 11.1%| 12.3%| 13.5%| 14.6%
@ $21 --- --- --- --- 2.0% | 3.8% 5.5% 7.0% | 85% | 9.8% | 11.1%| 12.4%]| 13.6%]| 14.8%]| 16.0%
@122 - 1.3% | 3.3% | 5.0% | 6.7% | 82% | 9.6% | 11.0%| 12.3%| 13.6%| 14.9%)| 16.1%| 17.3%
$23| --- 0.3% | 25% | 44% | 6.2% | 7.8% | 9.3% | 10.8%| 12.2%| 13.5%| 14.8%| 16.1%| 17.3%| 18.5%
$24 | --- 1.5% | 3.6% | 55% | 7.2% | 8.9% | 10.4% | 11.9%| 13.3%| 14.6%| 16.0%| 17.3%| 18.5%| 19.8%
$25| --- 0.1% | 2.5% | 4.6% | 6.5% | 8.3% | 9.9% | 11.4% | 12.9%| 14.4%)| 15.7%| 17.1%]| 18.4%)| 19.7%| 21.0%
$26 | --- 1.1% | 3.5% | 55% | 7.4% | 9.2% | 10.8% | 12.4% | 13.9%| 15.4%]| 16.8%| 18.2%| 19.6%| 20.9%| 22.2%
$27| --- 1.8% | 42% | 6.3% | 8.2% | 10.0% | 11.6% | 13.3% | 14.8%| 16.3%| 17.8%| 19.2%| 20.6%| 22.0%| 23.4%
$28| --- 23% | 4.7% | 6.8% | 8.8% | 10.6% | 12.3% | 14.0% | 15.6%| 17.1%| 18.6%| 20.1%| 21.6%)| 23.0% | 24.4%
$29| --- 26% | 51% | 7.2% | 9.2% | 11.1% | 12.8% | 14.5% | 16.2%| 17.8%| 19.3%| 20.8%| 22.3%)| 23.8%| 25.3%
$30 --- 2.8% | 5.2% | 7.4% 9.4% | 11.3% | 13.1% | 14.8% | 16.5%]| 18.1%| 19.6%| 21.2%| 22.7%| 24.2%)| 25.7%
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fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®&NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $20/J to $20/GJand <$17GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% increases from $2U3J to $24/GJand >$26GJ respectively.

Option E Sensitivity Analysi€ Mixed Food Wastd'ip Fee

$/GJ RNG

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 - --- --- --- --- --- 0.3% 2.2% 3.8% 5.3%
$13 --- --- - --- --- --- 0.5% 2.3% 3.9% 5.4% 6.8%
$14 --- --- --- --- --- 0.7% 2.4% 4.0% 5.5% 6.9% 8.2%
$15 --- --- --- --- 0.8% 2.6% 4.1% 5.6% 7.0% 8.3% 9.6%
$16 -—- -—- -—- 1.0% 2.7% 4.2% 5.7% 7.1% 8.4% 9.6% 10.8%
$17 -—- -—- 1.1% 2.8% 4.4% 5.8% 7.2% 8.4% 9.7% 10.9% 12.1%
$18 -—- 1.3% 2.9% 4.5% 5.9% 7.2% 8.5% 9.8% 11.0% 12.1% 13.2%
$19 1.4% 3.1% 4.6% 6.0% 7.3% 8.6% 9.8% 11.0% 12.2% 13.3% 14.4%
$20 3.2% 4.7% 6.1% 7.4% 8.7% 9.9% 11.1% 12.2% 13.4% 14.4% 15.5%
$21 4.8% 6.2% 7.5% 8.7% 10.0% 11.1% 12.3% 13.4% 14.5% 15.6% 16.6%
$22 6.3% 7.6% 8.8% 10.0% 11.2% 12.3% 13.5% 14.5% 15.6% 16.7% 17.7%
$23 7.6% 8.9% 10.1% 11.3% 12.4% 13.5% 14.6% 15.7% 16.7% 17.8% 18.8%
$24 9.0% 10.2% 11.3% 12.5% 13.6% 14.6% 15.7% 16.8% 17.8% 18.8% 19.8%
$25 10.2% 11.4% 12.5% 13.6% 14.7% 15.7% 16.8% 17.8% 18.9% 19.9% 20.9%
$26 11.4% 12.5% 13.6% 14.7% 15.8% 16.8% 17.8% 18.9% 19.9% 20.9% 21.9%
$27 12.4% 13.5% 14.6% 15.7% 16.7% 17.8% 18.8% 19.8% 20.8% 21.8% 22.8%
$28 13.2% 14.3% 15.4% 16.5% 17.6% 18.6% 19.7% 20.7% 21.7% 22. 7% 23.7%
$29 13.9% 15.0% 16.1% 17.2% 18.2% 19.3% 20.3% 21.4% 22.4% 23.4% 24.4%
$30 14.2% 15.3% 16.4% 17.5% 18.6% 19.6% 20.7% 21.7% 22.8% 23.8% 24.8%
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Farm Scenario%# Option F Mixed Food Waste Cleaning & Nutrient Recovery Equipment

This biogas pl# is estimated tocost$10.5million to build Operating costs are estimated to average582,708year. At an RNGale
price of $£2.32/GJ averagerevenue isstimated to be$2,912,003year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,389,295year; equal t091% of operating costs. Operating income
should be sufficientdepending upon debt term and interest ratéo cover both debt repayments andny unforeseen negatie
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option F:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,383,750 RNG/G3= $22.32 Farm Investment = $10,495,426
Upgrader $3,093,500 AvgRNG Sales/Yr = $2,334,015 Funding Amount = $0
Nutrient Recover $1,651,192 Tip Feel/Yr = $480,799 Funding % of CAPEX 0%
Other $1,366,984 Bedding Savinyr =  $97,189
Total $10,495,426 $1,522,708 Total = $2,912,003 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $2,681 $2,703 | $2,727| $2,750 | $2,773 $2,797 $2,821 | $2,846 | $2,870 $2,895
OPEX (000s) $1,253 $1,278 | $1,304| $1,330 | $1,357 $1,384 $1,412 | $1,440| $1,469 $1,498
Income(000s) $1,427 $1,425 | $1,422| $1,420 | $1417 $1,413 $1,410 | $1,406 | $1,402 $1,397
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $2,920 $2,945 | $2,971| $2,997 $3,023 $3,050 $3,077 $3,104 $3,131 $3,159
OPEX (000s) $1,528 $1,558 | $1,590| $1,621 $1,654 $1,687 $1,721 $1,755 $1,790 $1,826
Income(000s) $1,392 $1,387 | $1,382| $1,376 $1,369 $1,363 $1,356 $1,349 $1,341 $1,333
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,389,295] | %ofOPEX 91% |

* Averageal over twenty year$o account

5 : .
for inflation Base pricel®/year increase up to $3GJImax)
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RNG sales account for &0ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG production is 10% or 20% higher than anticigdtedto the availallity of high biogagpotential mixed food waste}he

required RNG sale pricr an wnlevered,pre-tax IRFof 12% falls from $232/GJ to $21/GJand <$19/GJ respectively. Alternately, if

RNG production is 10% or 20% lower than anticipated, the req&N&isale pricéor an wnlevered pre-tax IRRhcreases from $232/GJ

to >$24/GJ and >$28J respectively. Furthermore, if only 50% of estimated mixed food waste is avdBahl® instead of 19,232
tonnes/year) RNG production will be approximately 45% éwlf RNG production is 45% lower, even withRNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% t®.0%.An wnlevered,pretax IRR M 1> Aay Qi SO2y2YAOlLttée FSIFaAAOT

Option F. Sensitivity Analysi€ RNG Production

Change in RNG Productigkmount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$13| --- 0.5% | 1.7% | 2.9%
$14| --- 1.3% | 25% | 3.7% | 4.8%
$15| --- 04% | 1.8% | 3.1% | 4.3% | 5.5% | 6.6%
$16| --- 0.7% | 2.2% | 3.5% | 4.8% | 6.0% | 7.1% | 8.2%
$17| --- 0.8% | 24% | 3.8% | 51% | 6.3% | 7.5% | 8.6% | 9.7%
$18| --- 0.7% | 24% | 3.9% | 53% | 6.6% | 7.8% | 8.9% | 10.1%]| 11.2%

% $19| --- 04% | 2.2% | 3.8% | 53% | 6.6% | 7.9% | 9.1% | 10.3%| 11.5%| 12.6%
x | $20| -- 1.8% | 3.5% | 51% | 6.6% | 7.9% | 9.2% | 10.4%| 11.6%| 12.8%| 13.9%
@ $21 --- --- --- --- 13% | 3.1% | 4.8% 6.3% | 7.8% | 9.1% | 10.4%| 11.7%| 12.9%| 14.1%| 15.2%
@122 - 05% | 25% | 43% | 6.0% | 7.5% | 8.9% | 10.3%| 11.6%| 12.9%)| 14.1%| 15.3%| 16.5%
$23| --- 1.7% | 3.7% | 55% | 7.1% | 8.6% | 10.1%| 11.5%| 12.8%| 14.1%| 15.3%| 16.5%| 17.7%
$24 | --- 0.7% | 29% | 4.8% | 6.6% | 82% | 9.7% | 11.2% | 12.6%| 13.9%| 15.2%| 16.5%| 17.7%| 19.0%
$25| --- 1.8% | 3.9% | 58% | 7.6% | 9.2% | 10.7% | 12.2% | 13.6%]| 15.0%| 16.3%| 17.6%| 18.9%| 20.2%
$26| --- 03% | 27% | 48% | 6.7% | 85% | 10.1% | 11.7% | 13.2% | 14.6%| 16.0%| 17.4%| 18.7%| 20.1%| 21.4%
$27| --- 1.0% | 3.4% | 56% | 7.5% | 9.3% | 10.9% | 12.5% | 14.1% | 15.5%| 17.0%| 18.4%)| 19.8%| 21.1%| 22.5%
$28| --- 1.5% | 4.0% | 6.1% | 8.1% | 9.9% | 11.6% | 13.2% | 14.8% | 16.3%| 17.8%| 19.3%| 20.7%| 22.1%| 23.5%
$29| --- 1.9% | 43% | 6.5% | 85% | 10.3% | 12.1% | 13.8% | 15.4% | 16.9%| 18.5%| 20.0%| 21.4%| 22.9%| 24.3%
$30| --- 2.0% | 45% | 6.7% | 8.7% | 10.5% | 12.3% | 14.0% | 15.6% | 17.2%| 18.8%| 20.3%| 21.8%| 23.3%| 24.7%
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Mixed food waste tip fee accoumfor 1P6of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact ondps plant economic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®RNG sale prictor an wnlevered,pre-tax IRR of 12%afls from $22.3%&5J to $21/GJand <$18/GJ
respectively. Alternatelyif mixed food waste tip fee is only $10/tonne or $0/tonne, the requiRNG sale prictdr an wlevered,pre-
taxIRR of 12% increases from $22GJ to $25GJand >$27/GJ respectively.

Option F. Sensitivity Analysig Mixed Food Wastdl'ip Fee

Mixed FoodWasteTip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- --- --- 1.4% 3.1% 4.6%
$13 --- --- --- --- --- --- 1.6% 3.2% 4.7% 6.1%
$14 --- --- --- --- --- --- 1.7% 3.3% 4.8% 6.2% 7.5%
$15 --- --- - --- 0.1% 1.8% 3.4% 4.9% 6.3% 7.6% 8.8%
$16 -—- -—- -—- 0.2% 2.0% 3.5% 5.0% 6.4% 7.7% 8.9% 10.1%
$17 -—- -—- 0.4% 2.1% 3.7% 5.1% 6.5% 7.8% 9.0% 10.2% 11.3%
$18 -—- 0.5% 2.2% 3.8% 5.2% 6.6% 7.8% 9.1% 10.2% 11.4% 12.5%
% $19 0.7% 2.4% 3.9% 5.3% 6.6% 7.9% 9.1% 10.3% 11.5% 12.6% 13.7%
x $20 2.5% 4.0% 5.4% 6.7% 8.0% 9.2% 10.4% 11.5% 12.6% 13.7% 14.8%
@ $21 4.1% 5.5% 6.8% 8.1% 9.3% 10.4% 11.6% 12.7% 13.8% 14.8% 15.9%
@ $22 5.6% 6.9% 8.1% 9.3% 10.5% 11.6% 12.7% 13.8% 14.9% 15.9% 16.9%
$23 7.0% 8.2% 9.4% 10.6% 11.7% 12.8% 13.9% 14.9% 15.9% 17.0% 18.0%
$24 8.3% 9.5% 10.6% 11.7% 12.8% 13.9% 15.0% 16.0% 17.0% 18.0% 19.0%
$25 9.5% 10.7% 11.8% 12.9% 13.9% 15.0% 16.0% 17.0% 18.0% 19.0% 20.0%
$26 10.7% 11.8% 12.9% 13.9% 15.0% 16.0% 17.0% 18.1% 19.0% 20.0% 21.0%
$27 11.6% 12.8% 13.8% 14.9% 15.9% 17.0% 18.0% 19.0% 20.0% 21.0% 21.9%
$28 12.5% 13.6% 14.7% 15.7% 16.8% 17.8% 18.8% 19.8% 20.8% 21.8% 22.8%
$29 13.1% 14.2% 15.3% 16.4% 17.4% 18.5% 19.5% 20.5% 21.5% 22.5% 23.5%
$30 13.4% 14.5% 15.6% 16.7% 17.7% 18.8% 19.8% 20.8% 21.8% 22.8% 23.8%
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Farm Scenario%# Option G RNG Compression and Nutrient Recovery Equipment

This biogas plant is estimated ¢ost$10.5 million to build Operating costs are estimated to average7/®8852year. At an RNGale
price of $4.81/GJ averagerevenue istimated to be$3,173065year.¢ KA & 0 A 2 3 I &equids fugdindoRaa @lavgrenipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,374,213year; equal to76% of operating costs. Operag income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option G:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,394,125 RNG/G3= $24.81 Farm Investment = $10,455,833
Upgrader $4,048,689 Avg RNG Sales/Yr : $2,595,076 Funding Amount = $0
Nutrient Recover $1,651,192 Tip Feel/Yr = $480,799 Funding % of CAPEX 0%
Other $1,361,827 Bedding Saving/Yr=  $97,189
Total $10,455,833 $1,798,852 Total = $3,173,065 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $2,918 $2,943 | $2,968| $2,994 | $3,020 $3,046 $3,073 | $3,100 | $3,127 $3,154
OPEX (00%) $1,481 $1,510 | $1,541| $1,571 | $1,603 $1,635 $1,668 | $1,701| $1,735 $1,770
Income(000s) $1,437 $1,433 | $1,428| $1,423 | $1,417 $1,412 $1,405 | $1,399 | $1,392 $1,385
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $3,182 $3,210 | $3,238| $3,267 $3,206 $3,325 $3,355 $3,385 $3,415 $3,445
OPEX (000s) $1,805 $1,841 | $1,878| $1,915 $1,954 $1,993 $2,033 $2,073 $2,115 $2,157
Income(000s) $1,377 $1,369 | $1,361| $1,352 $1,342 $1,332 $1,322 $1,311 $1,300 $1,288
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,374,213 | %ofOPEX  76% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for ®&2ofbiogas plantevenue.This shows the importance of RNGesaon biogas plant economic feasibiligor
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential mixed food waste}he
required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls fron$24.81GJ to $23/GJand <$21GJ respectively. Alternately, if
RNG production is 10% lower than anticipated, the requR&tiG sale pricor an winlevered,pre-tax IRRncreases fom $24.81GJ to
>$28GJ. Furthermore, if only®%o of estimated mixed food wigsis availablg11,539instead of 19,232onnes/year) RNG poduction
will be approximately 35% lower. If RNG production5%3ower, even withraRNG sale pricef $30/GJ, nlevered,pre-tax IRRalls
from 12% t02.3%.An wlevered pre-tax IRR12% is@ i SO2y 2YA Ol f & FSIFaAofSo

Option G Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% 15% | 20%

$15 | - 1.2% | 2.6%
$16 | - 0.3% | 1.8% | 3.2% | 4.5%
$17 | - 0.7% | 23% | 3.7% | 51% | 6.3%
$18 | - 0.9% | 2.6% | 41% | 55% | 6.8% | 8.0%
$19 | - 09% | 2.6% | 42% | 57% | 7.0% | 83% | 9.6%

% $20 | - 0.7% | 2.6% | 42% | 58% | 7.2% | 85% | 9.8% | 11.0%
x | $21| - - 1 03%| 23% | 41% | 57% | 7.2% | 8.6% | 9.9% | 11.2% | 12.4%
@ $22 | --- - | 1.8%| 3.7% | 55% | 7.0% | 85% | 9.9% | 11.3% | 12.6% | 13.8%
@ 1 $23| - - | 1.2%| 3.2% | 51% | 6.8% | 83% | 9.8% | 11.2% | 12.6% | 13.9% | 15.1%
$24 | - - | 0.3%| 2.6% | 45% | 6.3% | 8.0% | 9.6% | 11.0% | 12.4% | 13.8% | 15.1% | 16.4%
$25 | - - | 1.6%| 3.8% | 5.7% | 7.5% | 9.2% | 10.7% | 12.2% | 13.6% | 15.0% | 16.4% | 17.7%
$26 | --- = 1 0.2%| 2.7% | 4.9% | 6.8% | 8.6% | 10.2% | 11.8% | 13.3% | 14.8% | 16.2% | 17.6% | 18.9%
$27 | --- - | 1.1%| 3.6% | 5.7% | 7.7% | 9.5% | 11.1% | 12.7% | 14.3% | 15.8% | 17.2% | 18.6% | 20.0%
$28 | --- = | 1.7% | 4.2% | 6.4% | 8.4% | 10.2% | 11.9% | 13.5% | 15.1% | 16.7% | 18.2% | 19.6% | 21.1%
$29 --- =" - 21% | 46% | 6.8% | 8.8% | 10.7% | 12.5% | 14.1% | 15.8% | 17.3% | 18.9% | 20.4% | 21.9%
$30 | --- - | 23%| 48% | 7.0% | 9.1% | 10.9% | 12.7% | 14.4% | 16.1% | 17.7% | 19.2% | 20.8% | 22.3%
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Mixed food waste tip fe@ccouns for 1860f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead ¢ $25/tonne, the requiredRNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $24/&l) to $23/GJand <$21GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne, the requre@ sale prictdr an wnlevered,pre-taxIRR ofl2%
increases from $24.86J to $28/GJ If mixed food waste tip fee is $0/tonne, even with RNG sale pricef $30/GJ, nlevered,pre-tax
IRRfalls from 12% to 10.29%\n wleveredpretax IRR M2 A ay Qi SO2y2YAOFtfe FSFaraofSo

Option G. Sensitivity Andysis¢ Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$13 - - - --- --- --- --- --- 0.0% 1.9%
$14 --- --- --- --- --- --- --- 0.2% 2.0% 3.7%
$15 - - --- --- --- --- 0.4% 2.2% 3.8% 5.3%
$16 - - --- --- --- --- 0.5% 2.3% 3.9% 5.4% 6.8%
$17 -—- -—- -—- - - 0.7% 2.4% 4.0% 5.5% 6.8% 8.1%
$18 - --- --- --- 0.8% 2.6% 4.1% 5.6% 6.9% 8.2% 9.5%
% $19 -—- - - 1.0% 2.7% 4.2% 5.7% 7.0% 8.3% 9.5% 10.7%
x $20 -—- - 1.1% 2.8% 4.3% 5.8% 7.1% 8.4% 9.6% 10.8% 11.9%
@ $21 -—- 1.3% 2.9% 4.4% 5.8% 7.2% 8.4% 9.7% 10.8% 12.0% 13.1%
N $22 1.4% 3.0% 4.5% 5.9% 7.3% 8.5% 9.7% 10.9% 12.0% 13.2% 14.2%
$23 3.2% 4.6% 6.0% 7.3% 8.6% 9.8% 11.0% 12.1% 13.2% 14.3% 15.4%
$24 4.7% 6.1% 7.4% 8.7% 9.9% 11.0% 12.2% 13.3% 14.3% 15.4% 16.4%
$25 6.2% 7.5% 8.7% 9.9% 11.1% 12.2% 13.3% 14.4% 15.4% 16.5% 17.5%
$26 7.5% 8.7% 9.9% 11.1% 12.2% 13.3% 14.4% 15.4% 16.5% 17.5% 18.5%
$27 8.5% 9.7% 10.9% 12.1% 13.2% 14.3% 15.4% 16.4% 17.4% 18.5% 19.5%
$28 9.4% 10.6% 11.8% 12.9% 14.0% 15.1% 16.2% 17.3% 18.3% 19.3% 20.3%
$29 10.0% 11.2% 12.4% 13.5% 14.7% 15.8% 16.8% 17.9% 19.0% 20.0% 21.0%
$30 10.2% 11.5% 12.7% 13.8% 15.0% 16.1% 17.2% 18.2% 19.3% 20.3% 21.3%
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Farm Scenario%# Option HMixed Food Wast€leaning, RNG Compression and Nutrient Recovery Equipment
This biogas plant is estimated ¢ost$11.6 million to build Operating costs are estimated to average8BY,709year. At an RIGsale

price of £7.45/GJ,averagerevenue iestimated to be$b3,366,766year.¢ K A &

0 A 2 3| &equitks fugdinfoRe? @lavegredipre-

tax IRRof 12% Averageoperating income for this biogas plai®t$1,479,057/year; equal to78% of operating csts. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option H: EconomicAssessment

CAPEX OPEX* Revenue Investment
Digester $4,383,750 RNG/G3= $27.45 Farm Investment = $11,593,654
Upgrader $4,048,689 Avg RNG Sales/Yr= $2,788,778 Funding Amount = $0
Nutrient Rec. $1,651,192 Tip Feel/Yr = $480,799 Funding % of GZEX = 0%
Other $1,510,024 Bedding Savings/Y=  $97,189
Total $11,593,654 $1,887,709 Total = $3,366,766 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s] $3,168 $3,196 | $3,224| $3,252 | $3,281 $3,310 $3,339 | $3,368 | $3,398 $3,426
OPEX (000s) $1,554 $1,585 | $1,617| $1,649 | $1,682 $1,716 $1,750 | $1,785| $1,821 $1,857
Income (000s)| $1,614 $1,611 | $1,607| $1,603 | $1,599 $1,594 $1,589 | $1,583| $1,578 $1,569
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $3,428 $3,430 | $3,432| $3,434 $3,436 $3,438 $3,440 $3,443 $3,445 $3,447
OPEX (000s) $1,894 $1,932 | $1,971| $2,010 $2,050 $2,091 $2,133 $2,176 $2,219 $2,264
Income (000s) $1,534 $1,498 | $1,461| $1,424 $1,386 $1,347 $1,307 $1,267 $1,226 $1,183
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,479,057 | %of OPEX  78% |

* Averageal over twenty year$o account

for inflation

w . 1as
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RNG sales account for ®3ofbiogas plantevenue.This shows the importancef RNG sales on biogas plant economic feasibHiby.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
required RNG sale pricor an wnlevered,pre-tax IRRof 12% &lls from $2.45GJ to $25/GJand <$23GJ respectively. Alternately, if
RNG production is 10% or 20% lower than anticipated, even wifRNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to
10.0 and 6.4% respectiveln wnlevered pretaxIRRF M2 A ady Qi SO2y2YAOFtfe& FSIFaAofSo

Option H: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$16 | --- 0.6% | 2.0%
$17 | - 1.1% | 2.6% | 3.8%
$18 | --- 1.5% | 29% | 4.3% | 55%
$19 | --- 0.0% | 1.7% | 3.2% | 4.6% | 58% | 7.1%
$20 | --- 1.7% | 3.2% | 47% | 6.0% | 7.3% | 8.5%

% $21 | --- 1.5% | 32% | 4.7% | 6.1% | 7.4% | 8.7% | 9.9%
x| $22| - 1.1% | 2.9% | 4.6% | 6.0% | 7.4% | 8.7% | 10.0%| 11.2%
5 $23 | - 0.6% | 26% | 43% | 58% | 7.3% | 8.7% | 10.0%| 11.3% | 12.5%
S I s24 | - 2.0% | 3.8% | 55% | 7.1% | 85% | 9.9% | 11.2%| 12.5%| 13.7%
$25 | --- 1.2% | 3.2% | 5.0% | 6.7% | 82% | 9.7% | 11.0%| 12.4% | 13.7% | 14.9%
$26 | --- 0.0% | 23% | 43% | 6.1% | 7.7% | 9.2% | 10.7% | 12.1% | 13.4% | 14.8%| 16.0%
$27 | - 0.9% | 3.1% | 51% | 6.9% | 8.6% | 10.1%| 11.6% | 13.0% | 14.4% | 15.8%| 17.1%
$28 | --- 1.5% | 3.7% | 57% | 7.6% | 9.3% | 10.8% | 12.4% | 13.8% | 15.2% | 16.6% | 18.0%
$29 | --- 1.8% | 41% | 6.2% | 8.0% | 9.7% | 11.4%| 12.9% | 14.4%| 15.9% | 17.3% | 18.7%
$30 | --- 2.0% | 43% | 6.4% | 82% | 10.0%| 11.6% | 13.2% | 14.7%| 16.2% | 17.6% | 19.0%
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Mixed food waste tip fee accoumfor 146 0f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogasipteconomic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $25/GJ to $26/GJand <$23GJ
respectively. Alternately, if méd food waste tip fee is only $10/tonne or $0/tonreyen with an RNG sale pricef $30/GJ, ulevered,

pre-tax IRRalls from 12% to 9.9% and 7.58&pectivelyAn wnlevered,pretax IRR M2 Aay Qi SO2y2YAOFftfte&e TSI
Option H: Sensitivity Analysig Mixed Food Wastdip Fee
Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- --- --- --- --- --- --- --- 1.3% 2.8% 4.2%
$17 --- --- --- --- --- --- --- 1.4% 2.9% 4.3% 5.6%
$18 --- --- --- --- --- --- 1.5% 3.0% 4.4% 57% 6.9%
$19 --- --- --- --- 0.0% 1.7% 3.1% 4.5% 5.8% 7.0% 8.2%
$20 --- --- --- 0.2% 1.8% 3.2% 4.6% 5.9% 7.1% 8.2% 9.4%
% $21 --- --- 0.3% 1.9% 3.4% 4.7% 6.0% 7.2% 8.3% 9.4% 10.5%
14 $22 --- 0.5% 2.0% 3.5% 4.8% 6.0% 7.2% 8.4% 9.5% 10.5% 11.6%
5 $23 0.6% 2.1% 3.6% 4.9% 6.1% 7.3% 8.4% 9.5% 10.6% 11.6% 12.6%
N $24 2.3% 3.7% 5.0% 6.2% 7.4% 8.5% 9.6% 10.7% 11.7% 12.7% 13.7%
$25 3.8% 5.0% 6.3% 7.4% 8.6% 9.7% 10.7% 11.7% 12.7% 13.7% 14.7%
$26 5.0% 6.2% 7.4% 8.5% 9.6% 10.7% 11.7% 12.7% 13.7% 14.7% 15.6%
$27 6.0% 7.2% 8.4% 9.5% 10.6% 11.6% 12.6% 13.6% 14.6% 15.6% 16.5%
$28 6.8% 8.0% 9.1% 10.2% 11.3% 12.4% 13.4% 14.4% 15.4% 16.3% 17.3%
$29 7.3% 8.5% 9.7% 10.8% 11.9% 12.9% 14.0% 15.0% 15.9% 16.9% 17.9%
$30 7.5% 8.8% 9.9% 11.0% 12.1% 13.2% 14.2% 15.2% 16.2% 17.2% 18.2%
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Figure ¥ shows the required RNG $/GJ sale priceFarm Scenario #5 OptionscAG for an mlevered, pretax IRR of 12%Where

required RNG sale price is <$30/GJ, a bar representirgfd-is shown taccount for price uncertaintyfrarm Scenario #5 OptionscAd

R2y Qi NXBIjdzA NE ¥ dzy RA Yy 3 dRNGK&eapSce iolnadlidwsas $1B.95/54itd as Niffag_RG NFBigute Y&hows
that even with mxedfood waste cleaning RNGcompressiorand nutrient recovery equipment400dairy cow farms caligesting dairy
manure and mixed food wastae economically feasible in B.C. without funding.

Figurel7: Farm Scenario3* Required RNG Sale Prider 400 Dairy Cows MixedFood Waste
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Farm Scenario # 6:
500 Dairy Cows +
Mixed Food Waste

Farm Scenario #6 is a 500 dairy cow farndig@sting dairy manure and mixed food waste. Farm
Scenario #@&ssumes the use of traditional darm biogas plant technologystimated feedstock
volume andRenewable Natural GaRNGproduction for Farm Scenario #6 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 25,021 51% 8,074
Mixed food waste 24,040 49% 116,825
Total 49,061 100% 124,898

The followingequipmentChoicesvere asgssed for Farm Scenario #6:
- Option A: Naadditional equipment,
- Option B: Mixedood wastecleaningequipment,
- Option C: RN@ompressionequipment;
- Option D: Nutrientrecoveryequipment
- Option E: Mixedood wastecleaningand RNGcompressiorequipment,
- Option F: Mixedood wastecleaningand rutrient recoveryequipment,
- Option G: RN@ompression anchutrient recoveryequipment and
- Option H: Mixed food waste cleaning, RNG compression and nutrient recovery equipment.

Forfull capital and operating costs fétarm Scenario8OptionsA ¢ H, see Appendix. F
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Farm Scenario6+ OptionA: No Additional Equipment

This biogas plant is estimated tost$8.7 million to build Operating costs are estimated to average $1,204y#3%. At an RNGale
price of #2.48GJ averagerevenue istimated to be$2,353753year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,149,018year; equal to95% of operating costs. Operating income
shoull be sufficient,depending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,278,625 RNG/G3= $12.48 Farm Investment = $8,705,093
Upgrader $3,536,400 Avg RNG Sales/Yr= $1,631,268 Funding Amount = $0
Nutrient Recovery $756,267 Tip Feel/Yr = $600,998 Funding % of CAPEX 0%
Other $1,133,801 Bedding Savings/Ye=  $121,487
Total $8,705,093 $1,204,735 Total = $2,353,753 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,183 $2,199 | $2,216| $2,234 $2,251 $2,269 $2,286 | $2,304| $2,323 $2,341
OPEX (000s) $992 $1,011 | $1,032| $1,052 $1,073 $1,095 $1,117 | $1,139| $1,162 $1,185

Income(000s) $1,191 $1,188 | $1,185| $1,181 $1,178 $1,174 $1,170 | $1,165 $1,161 $1,156

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) | $2,360 $2,378 | $2,397| $2,417 $2,436 $2,456 $2,476 | $2,496 $2,516 $2,537
OPEX (000s) $1,209 $1,233 | $1,258| $1,283 $1,308 $1,335 $1,361 | $1,389 $1,416 $1,445

Income(000s) $1,151 $1,145 | $1,140| $1,134 $1,128 $1,121 $1,114 | $1,107 $1,100 $1,092

Unlevered, PreTax IRR= |  12% | | Average Operating Incoet = | $1,149,018| | % of OPEX 95% |

* Averageal over twenty year$o account

. , 0 .
for inflation Base price (1%#ar increase up to $3GJmax)
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RNG sales account for @Oofbiogas plantevenue.This shows the importance of RNG sales on biogas ptainomic feasibilityFor
example, if RNG production586 higher than anticipate@ue to the availability of high bioggmtential mixed food waste}he required
RNG sale pricir an wnlevered,pre-tax IRRf 12% falls from $2.48/GJ to $12/GJ Alternately, if RNG production is 10% or 20% lower
than anticipated, the requireBNG sale prider an wnlevered pre-tax IRR1creases from $2.48/GJ to >$13/GJ and >3$T&h) respectively.
Furthermore, if only 50% of estimated mixed food wastavailable (1220 instead of 2,040tonnes/year),RNG production will be
approximately 45% lower. If RNG production is 45% lotierrequiredRNG sale prictor an wnlevered,pre-tax IRRncreases from
$12.48/GJ to >$22/GJ.

Option A: Sensitivity Analysi§ RNG Produimon

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$12| - --- 0.6% | 23% | 3.8% | 52% | 6.5% | 7.7% | 8.9% | 10.1%| 11.2%| 12.2% | 13.2%| 14.3% | 15.2%
$13| - 04% | 2.3% | 3.9% | 54% | 6.8% | 8.1% | 9.4% | 10.6%| 11.8% | 12.9% | 14.0% | 15.1% | 16.1% | 17.2%
$14 | - 20% | 3.8% | 54% | 6.9% | 83% | 9.7% | 11.0% | 12.2% | 13.4%| 14.6% | 15.7% | 16.8% | 17.9% | 19.0%

$15| 1.4% | 3.4% | 52% | 6.8% | 8.3% | 9.8% | 11.2%| 12.5% | 13.8% | 15.0% | 16.2% | 17.4%| 18.6% | 19.7% | 20.9%
$16 | 2.8% | 4.7% | 6.5% | 8.1% | 9.7% | 11.2%| 12.6% | 13.96 | 15.2% | 16.5% | 17.8% | 19.0%| 20.3% | 21.5% | 22.6%
$17 | 4.0% | 6.0% | 7.7% | 9.4% | 11.0%| 12.5% | 13.9% | 15.3% | 16.7% | 18.0% | 19.3% | 20.6% | 21.9% | 23.2% | 24.4%
$18 | 5.2% | 7.1% | 8.9% | 10.6%| 12.2%| 13.8% | 15.2% | 16.7% | 18.1% | 19.5% | 20.9% | 22.2% | 23.5% | 24.8% | 26.2%
$19 | 6.3% | 8.2% | 10.1%| 11.8%| 13.4%| 15.0% | 16.5% | 18.0% | 19.5% | 20.9% | 22.4% | 23.8% | 25.1% | 26.5% | 27.9%
$20 | 7.3% | 9.3% | 11.2%| 12.9%| 14.6%| 16.2% | 17.8% | 19.3% | 20.9% | 22.4% | 23.8% | 25.3% | 26.7% | 28.2% | 29.6%
$21 | 8.3% | 10.3%| 12.2%| 14.0%| 15.7%| 17.4% | 19.0% | 20.6% | 22.2% | 23.8% | 25.3% | 26.8% | 28.3% | 29.8% | 31.3%
$22 | 9.3% | 11.3%| 13.2%| 15.1%| 16.8%| 18.6% | 20.3% | 21.9% | 23.5% | 25.1% | 26.7% | 28.3%| 29.9% | 31.4% | 33.0%
$23 | 10.2%)| 12.3%| 14.3%| 16.1%| 17.9%| 19.7% | 21.5% | 23.2% | 24.8% | 26.5% | 28.2% | 29.8% | 31.4% | 33.0% | 34.7%
$24 | 11.2%)| 13.2%| 15.2%| 17.2%| 19.0%| 20.9% | 22.6% | 24.4% | 26.2% | 27.9% | 29.6% | 31.3% | 33.0% | 34.7% | 36.3%
$25 | 12.0%)| 14.2%| 16.2%| 18.2%| 20.1%| 22.0% | 23.8% | 25.6% | 27.4% | 29.2% | 31.0% | 32.8% | 34.5% | 36.3% | 38.0%
$26 | 12.9%)| 15.0%| 17.1%| 19.2%| 21.1%| 23.1% | 25.0% | 26.9% | 28.7% | 30.6% | 32.4% | 34.2% | 36.0% | 37.9% | 39.7%
$27 | 13.6%)| 15.8%| 18.0%| 20.1%| 22.1% | 24.1% | 26.1% | 28.0% | 30.0% | 31.9% | 33.8% | 35.7% | 37.6% | 39.4% | 41.3%
$28 | 14.2%)| 16.5%| 18.7%| 20.9%| 23.0%| 25.1% | 27.1% | 29.1% | 31.1%| 33.1%| 35.1%| 37.1%| 39.0% | 41.0% | 42.9%
$29 | 14.7%)| 17.1%| 19.3%| 21.6%| 23.7%| 25.9% | 28.0% | 30.1% | 32.1% | 34.2% | 36.2% | 38.3% | 40.3% | 42.3% | 44.3%
$30 | 14.9%)| 17.3%| 19.6%| 21.9%| 24.1%| 26.3% | 28.4% | 30.6% | 32.7% | 34.8% | 36.9% | 39.0% | 41.1% | 43.1% | 45.2%

$/GJ RNG
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Mixed food waste tip fee accoumfor 2846 0f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significaithpact on biogas plant economic feasibility. For example, if mixed food waste tip fe@/tigrb® instead of
$25/tonne, the requiredRNG sale pricior an wnlevered,pre-taxIRR of 12% falls froml$.48GJ to $12/GJ Alternately, if mixed food
waste tipfee is only $10/tonne or $0/tonne, the requirdRING sale pricfor an wlevered,pre-taxIRR of 12% increases froh2M48GJ

to >$15/GJand >$T7/GJ respectively.

Option A: Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 1.1% 3.5% 5.6% 7.6% 9.4% 11.2% 12.8% 14.4% 16.0% 17.6% 19.1%
$13 3.7% 5.8% 7.7% 9.5% 11.2% 12.9% 14.5% 16.1% 17.6% 19.1% 20.6%
$14 5.9% 7.8% 9.6% 11.3% 13.0% 14.6% 16.1% 17.7% 19.2% 20.7% 22.1%
$15 7.9% 9.7% 11.4% 13.1% 14.7% 16.2% 17.7% 19.2% 20.7% 22.2% 23.6%
$16 9.8% 11.5% 13.1% 14.7% 16.3% 17.8% 19.3% 20.8% 22.2% 23.7% 25.1%
$17 11.6% 13.2% 14.8% 16.3% 17.9% 19.3% 20.8% 22.3% 23.7% 25.1% 26.6%
$18 13.3% 14.9% 16.4% 17.9% 19.4% 20.9% 22.3% 23.7% 25.2% 26.6% 28.0%
% $19 14.9% 16.5% 18.0% 19.4% 20.9% 22.4% 23.8% 25.2% 26.6% 28.0% 29.4%
x $20 16.5% 18.0% 19.5% 21.0% 22.4% 23.8% 25.2% 26.7% 28.1% 29.5% 30.9%
@ $21 18.1% 19.5% 21.0% 22.4% 23.9% 25.3% 26.7% 28.1% 29.5% 30.9% 32.3%
N $22 19.6% 21.0% 22.5% 23.9% 25.3% 26.7% 28.1% 29.5% 30.9% 32.3% 33.7%
$23 21.1% 22.5% 23.9% 25.4% 26.8% 28.2% 29.6% 31.0% 32.3% 33.7% 35.1%
$24 22.6% 24.0% 25.4% 26.8% 28.2% 29.6% 31.0% 32.4% 33.7% 35.1% 36.5%
$25 24.0% 25.4% 26.8% 28.2% 29.6% 31.0% 32.4% 33.8% 35.2% 36.5% 37.9%
$26 25.4% 26.8% 28.2% 29.6% 31.0% 32.4% 33.8% 35.2% 36.5% 37.9% 39.3%
$27 26.8% 28.2% 29.6% 31.0% 32.4% 33.8% 35.2% 36.5% 37.9% 39.3% 40.7%
$28 28.1% 29.5% 30.9% 32.3% 33.7% 35.1% 36.5% 37.9% 39.2% 40.6% 42.0%
$29 29.2% 30.6% 32.0% 33.4% 34.8% 36.2% 37.6% 39.0% 40.4% 41.8% 43.2%
$30 29.8% 31.2% 32.6% 34.1% 35.5% 36.9% 38.3% 39.7% 41.1% 42.5% 43.9%
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Farm Scenario6# OptionB: Mixed Food Waste Cleaning Equipment

This biogas plant is estimated tost$9.8 million to build Operating costs are estimated to average2bB593year. At an RNGale
price of #4.32/GJ averagerevenue isstimated to be$2,594,693year.¢ KA & 0 A 2 3 I &equits fugdindoRaa @lavgredipre-
taxIRRof 12% Averageoperating income fothis biogas planis $1,301,100'year; equal to101% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.ebroken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,268,250 RNG/G3= $14.32 Farm Investment = $9,842,914
Upgrader $3,536,400 Avg RNG Sales/Yr= $1,872,208 Funding Amount = $0
Nutrient Recovery $756,267 Tip Feel/Yr = $600,998 Funding % of CAPEX 0%
Other $1,281,997 Bedding Savings/Ye=  $121,487
Total $9,842,914 $1,293,593 Total = $2,594,693 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10

Revenue (000s)| $2,401 $2,420 | $2,440| $2,459 $2,479 $2,499 $2,519 | $2,539 $2,560 $2,580
OPEX (000s) $1,065 $1,086 | $1,108| $1,130 $1,153 $1,176 $1,199 | $1,223| $1,248 $1,273

Income(000s) $1,337 $1,334 | $1,332| $1,329 $1,326 $1,323 $1,320 | $1,316 | $1,312 $1,308

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $2,601 $2,623 | $2,644| $2,666 $2,688 $2,710 $2,732 | $2,755 $2,778 $2,801
OPEX (000s) $1,298 $1,324 | $1,350| $1,377 $1,405 $1,433 $1,462 | $1,491 $1,521 $1,551

Income(000s) $1,303 $1,299 | $1,294| $1,288 $1,283 $1,277 $1,271 | $1,264 $1,257 $1,250

| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,301,100| | %of OPEX 101% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sles account for 7% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food wa®), the
requiredRNG sale pricr an wnlevered pre-tax IRRf 12% falls from $14.32/GJ t8X3/GJ and <12/GJ respectively. Alternately, if RNG
production is 10% or 20% lower than anticipated, the requRG sale prictdr an wnlevered,pre-tax IRRncreases from $14.32/GJ to
>$15/GJ and >$17/GJ respectively. Furthermore, if only 50% of estimated mixed food waste is available (12,020 insi@4@ of 24
tonnes/year),RNG production will be approximately 45% lower. If RNG production is 45% lower, theeddRNG sale pricéor an
unlevered,pre-tax IRRncreases from $14.32/GJ to >$26/GJ.

Option B: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$12 | --- --- --- --- 0.7% | 2.2% | 3.6% | 4.8% | 6.0% | 7.1% | 82% | 9.2% | 10.2%| 11.2%| 12.1%
$13| - --- --- 08% | 24% | 3.9% | 52% | 6.5% | 7.6% | 8.8% | 9.9% | 10.9% | 11.9% | 12.9%| 13.9%
$14 | - --- 0.7% | 24% | 4.0% | 54% | 6.7% | 8.0% | 9.2% | 10.4%| 11.5%| 12.6% | 13.6% | 14.6%| 15.6%
$15| - 03% | 2.2% | 3.9% | 54% | 6.8% | 8.2% | 9.5% | 10.7%| 11.9% | 13.0% | 14.1% | 15.2% | 16.3%| 17.3%
$16 | - 1.7% | 3.6% | 52% | 6.7% | 8.2% | 9.5% | 10.8% | 12.1%| 13.3% | 14.5% | 15.6% | 16.8% | 17.9% | 19.0%

$17 | 1.0% | 3.0% | 4.8% | 6.5% | 8.0% | 9.5% | 10.8% | 12.2% | 13.5%| 14.7% | 159% | 17.1% | 18.3% | 19.4% | 20.6%
$18 | 2.2% | 4.2% | 6.0% | 7.6% | 9.2% | 10.7% | 12.1% | 13.5% | 14.8%| 16.1% | 17.3% | 18.6% | 19.8% | 21.0% | 22.2%
$19 | 3.3% | 53% | 7.1% | 8.8% | 10.4%| 11.9% | 13.3% | 14.7% | 16.1% | 17.4% | 18.7% | 20.0% | 21.3% | 22.5% | 23.7%
$20 | 4.4% | 6.4% | 8.2% | 9.9% | 11.5%| 13.0% | 14.5% | 15.9% | 17.3%| 18.7% | 20.1% | 21.4% | 22.7% | 24.0% | 25.3%
$21 | 5.4% | 7.4% | 9.2% | 10.9%| 12.6%| 14.1% | 15.6% | 17.1%| 18.6% | 20.0% | 21.4% | 22.8% | 24.1% | 25.5% | 26.8%
$22 | 6.4% | 8.4% | 10.2%| 11.9%| 13.6%| 15.2% | 16.8% | 18.3%| 19.8%| 21.3% | 22.7% | 24.1% | 25.5% | 26.9% | 28.3%
$23 | 7.3% | 9.3% | 11.2%| 12.9%| 14.6%| 16.3% | 17.9%| 19.4%| 21.0%| 225% | 24.0% | 25.5% | 26.9% | 28.4% | 29.8%
$24 | 8.2% | 10.2%| 12.1%| 13.9%| 15.6%| 17.3% | 19.0% | 20.6% | 22.2%| 23.7% | 25.3% | 26.8% | 28.3% | 29.8% | 31.3%
$25 | 9.0% | 11.1%| 13.0%| 14.8%| 16.6%| 18.4% | 20.1%| 21.7%| 23.3%| 25.0% | 26.6% | 28.1% | 29.7% | 31.3% | 32.8%
$26 | 9.8% | 11.9%| 13.9%| 15.7%| 17.6% | 19.4% | 21.1%| 22.8% | 24.5%| 26.2% | 27.8% | 29.5% | 31.1% | 32.7% | 34.3%
$27 | 10.5%)| 12.6%| 14.6%| 16.6%| 18.4%| 20.3% | 22.1% | 23.8% | 25.6% | 27.3% | 29.0% | 30.7% | 32.4% | 34.1% | 35.8%
$28 | 11.0%| 13.2%| 15.3%| 17.3%| 19.2%| 21.1% | 23.0% | 24.8% | 26.6% | 28.4% | 30.2% | 31.9% | 33.7% | 35.4% | 37.2%
$29 | 11.4%)| 13.7%| 15.8%| 17.8%| 19.8%| 21.8% | 23.7%| 25.6% | 27.5%| 29.3% | 31.1% | 33.0% | 34.8% | 36.6% | 38.4%
$30 | 11.6%)| 13.9%| 16.0%| 18.1%| 20.2%| 22.1% | 24.1%| 26.0% | 27.9% | 29.8% | 31.7% | 33.6% | 35.4% | 37.3% | 39.1%

$/GJ RNG

142



Mixed food waste tip fee accoumfor 236 0f biogas plant reverel Therefore, although less important than RNG sales, food waste tip

B.C. OrFarm Biogas Benchmark Study, Version 2

fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $@5Hditenne
instead of $25/tonne, the require®&NG sale pricfor an wnlevered,pre-tax IRR of 12% falls from $14/&2 to $13GJand <$2/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% increases from $14 32 to $17/GJand >$19GJ respectively.

Option B: Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 - 0.5% 2.7% 4.7% 6.5% 8.2% 9.8% 11.3% 12.8% 14.2% 15.6%
$13 0.7% 2.9% 4.8% 6.6% 8.3% 9.9% 11.4% 12.9% 14.3% 15.7% 17.1%
$14 3.0% 4.9% 6.7% 8.4% 10.0% 11.5% 12.9% 14.4% 15.8% 17.1% 18.5%
$15 5.1% 6.8% 8.5% 10.0% 11.5% 13.0% 14.4% 15.8% 17.2% 18.5% 19.8%
$16 6.9% 8.6% 10.1% 11.6% 13.1% 14.5% 15.9% 17.2% 18.6% 19.9% 21.2%
$17 8.7% 10.2% 11.7% 13.1% 14.5% 15.9% 17.3% 18.6% 19.9% 21.2% 22.5%
$18 10.3% 11.8% 13.2% 14.6% 16.0% 17.3% 18.7% 20.0% 21.3% 22.5% 23.8%
% $19 11.8% 13.3% 14.7% 16.0% 17.4% 18.7% 20.0% 21.3% 22.6% 23.9% 25.1%
o $20 13.3% 14.7% 16.1% 17.4% 18.7% 20.1% 21.3% 22.6% 23.9% 25.2% 26.4%
@ $21 14.8% 16.1% 17.5% 18.8% 20.1% 21.4% 22.7% 23.9% 25.2% 26.4% 27.7%
N $22 16.2% 17.5% 18.8% 20.1% 21.4% 22.7% 24.0% 25.2% 26.5% 27.7% 29.0%
$23 17.6% 18.9% 20.2% 21.5% 22.7% 24.0% 25.3% 26.5% 27.7% 29.0% 302%
$24 18.9% 20.2% 21.5% 22.8% 24.0% 25.3% 26.5% 27.8% 29.0% 30.2% 31.5%
$25 20.3% 21.5% 22.8% 24.1% 25.3% 26.6% 27.8% 29.0% 30.3% 31.5% 32.7%
$26 21.6% 22.8% 24.1% 25.3% 26.6% 27.8% 29.0% 30.3% 31.5% 32.7% 34.0%
$27 22.8% 24.0% 25.3% 26.5% 27.8% 29.0% 30.3% 31.5% 32.7% 34.0% 35.2%
$28 23.9% 25.2% 26.4% 27.7% 28.9% 30.2% 31.4% 32.7% 33.9% 35.1% 36.3%
$29 24.8% 26.1% 27.4% 28.6% 29.9% 31.1% 32.4% 33.6% 34.9% 36.1% 37.4%
$30 25.3% 26.6% 27.9% 29.2% 30.4% 31.7% 33.0% 34.2% 35.5% 36.7% 38.0%
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Farm Scenario &- OptionC. RNG Compression Equipment

This biogas plant is estimated ¢ost$10.0million to build Operating costs are estimated to average632,084year. At an RNGale
price of #6.90/GJ,averagerevenue isstimated to be$2,931,755year.¢ KA & 0 A 2 3 I &equits fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,319,67/year; equal to82% of operating costs. Operating income
should be sufficientdepending upon debt term anchterest ratg to cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,278,625 RNG/G3= $16.90 Farm Investment = $10,038,869
Upgrader $4,696,458 Avg RNG Sales/Yr : $2,209,270 Funding Amount = $0
Nutrient Recover $756,267 Tip Feel/Yr = $600,998 Funding % of CAPEX 0%
Other $1,307,520 Bedding Savilyr* =  $121,487
Total $10,038,869 $1,612,084 Total = $2,931,755 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $2,708 $2,730 | $2,752| $2,775 | $2,797 $2,820 $2,844 | $2,867 | $2,891 $2,915
OPEX (000s) $1,327 $1,354 | $1,381| $1,408 | $1,436 $1,465 $1,494 | $1,524 | $1,%65 $1,586
Income(000s) $1,381 $1,376 | $1,371| $1,366 | $1,361 $1,355 $1,349 | $1,343| $1,336 $1,329
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $2,940 $2,964 | $2,989| $3,014 $3,040 $3,065 $3,091 $3,118 $3,144 $3,171
OPEX (000s) $1,618 $1,69 $1,683| $1,717 $1,751 $1,786 $1,822 $1,858 $1,895 $1,933
Income(000s) $1,322 $1,314 | $1,306| $1,298 $1,289 $1,279 $1,270 $1,260 $1,249 $1,238
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,319,671] | %ofOPEX 8% |

* Averagel over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for %bofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNGrpduction is 10% or 20% higher than anticipafdde to the availability of high bioggmtential mixed food waste}he
requiredRNG sale pricir an wnlevered pre-tax IRRf 12% falls from $16.90/GJ t8X6/GJ and <1/&J respectively. Alternately, iN&

production is 10% or 20% lower than anticipated, the requRG sale prictdr an wnlevered,pre-tax IRRncreases from $16.90/GJ to

>$18/GJ and >$2®J respectively. Furthermore, if only 50% of estimated mixed food waste is available (12,020 ofsBk@10
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% éwsarwith an RNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 9.7%\n wnlevered,pre-tax IRR Mm: Aady Qi SO2y2YAOFtté& FSIFaArof

Option C Sensitivity Analysig€ RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$12 --- --- --- --- --- --- --- --- 04% | 1.9% | 3.3% | 4.6% | 5.8% | 6.9% | 7.9%
$13 --- --- --- --- --- --- --- 11% | 2.6% | 41% | 5.4% | 6.6% | 7.8% | 8.9% | 10.0%
$14 --- --- --- --- --- --- 14% | 3.1% | 46% | 59% | 7.2% | 8.5% | 9.6% | 10.8%| 11.8%
$15 --- --- --- --- --- 1.6% | 3.3% | 49% | 6.3% | 7.7% | 9.0% | 10.2%| 11.4%| 12.5%| 13.6%
$16 --- --- --- --- 1.4% | 3.3% | 5.0% | 6.5% | 7.9% | 9.3% | 10.6% | 11.8%| 13.1%]| 14.2%| 15.4%
$17 --- --- --- 1.1% | 3.1% | 4.9% | 6.5% | 8.0% | 9.5% | 10.8%| 12.2%| 13.4%| 14.7% | 15.9%| 17.0%
$18 --- --- 04% | 2.6% | 4.6% | 6.3% | 7.9% | 9.5% | 10.9%| 12.3%| 13.6%| 14.9%| 16.2%]| 17.5%| 18.7%
% $19 --- --- 19% | 4.1% | 59% | 7.7% | 9.3% | 10.8%| 12.3%| 13.7%| 15.1%| 16.4%| 17.7%| 19.0%| 20.3%
@ | $20 --- 09% | 3.3% | 54% | 7.2% | 9.0% | 10.6%| 12.2%]| 13.6%| 15.1% | 16.5% | 17.9%| 19.2%| 20.5%| 21.8%
@ $21 --- 23% | 4.6% | 6.6% | 85% | 10.2%| 11.8%| 13.4%]| 14.9%| 16.4% | 17.9% | 19.3%| 20.7%| 22.0%| 23.4%
&

$22| 0.9% | 3.5% | 58% | 7.8% | 9.6% | 11.4%| 13.1% | 14.7%| 16.2%| 17.7%| 19.2%| 20.7%| 22.1% | 23.5%| 24.9%
$23| 2.2% | 4.7% | 6.9% | 8.9% | 10.8%| 12.5%| 14.2%| 15.9% | 17.5%| 19.0%| 20.5% | 22.0%| 23.5% | 25.0%| 26.4%
$24| 3.3% | 58% | 7.9% | 10.0% | 11.8%| 13.6%| 15.4%| 17.0%| 18.7%| 20.3%| 21.8% | 23.4%| 24.9% | 26.4%| 27.9%
$25| 4.4% | 6.8% | 9.0% | 11.0% | 12.9%| 14.7%| 16.5%| 18.2% | 19.9%| 21.5%| 23.1% | 24.7%| 26.3% | 27.8%| 29.4%
$26| 53% | 7.7% | 9.9% | 11.9% | 13.9%| 15.7%| 17.6%| 19.3%| 21.0%| 22.7%| 24.4% | 26.0%| 27.6% | 29.3%| 30.9%
$27| 6.0% | 8.4% | 10.7% | 12.8% | 14.8%]| 16.7%| 18.5%| 20.3%| 22.1%| 23.9%| 25.6% | 27.3%| 29.0%| 30.6%| 32.3%
$28 | 6.6% | 9.1% | 11.3% | 13.5% | 15.5%]| 17.5%| 19.4%| 21.3% | 23.1%| 24.9%| 26.7% | 28.5%| 30.2%| 31.9%| 33.6%
$29| 6.9% | 9.5% | 11.8% | 14.0% | 16.1%]| 18.1%| 20.1% | 22.0% | 23.9%| 25.8%| 27.6% | 29.4%| 31.2%| 33.0%| 34.8%
$30| 7.1% | 9.7% | 12.0% | 14.3% | 16.4%| 18.5%| 20.5% | 22.4% | 24.4%| 26.3%| 28.1% | 30.0% | 31.8% | 33.7%| 35.5%
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Mixed food waste tip fee accoumfor 2@%6of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed$bedp fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale pricor an wlevered,pre-tax IRR of 12% falls froml6.90GJ to$15/GJand <$13GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/totime requiredRNG sale prictr an wnlevered,pre-
taxIRR of 12% increases froh@90GJ to $19GJand >$21GJ respectively.

Option C Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- 1.1% 3.3% 5.2% 7.0% 8.7% 10.3% 11.8%
$13 --- --- --- 1.3% 3.5% 5.4% 7.1% 8.8% 10.4% 11.9% 13.3%
$14 --- --- 1.5% 3.6% 5.5% 7.2% 8.9% 10.4% 11.9% 13.4% 14.8%
$15 --- 1.7% 3.8% 5.6% 7.3% 9.0% 10.5% 12.0% 13.4% 14.8% 16.2%
$16 1.9% 3.9% 5.7% 7.4% 9.1% 10.6% 12.1% 13.5% 14.9% 16.3% 17.6%
$17 4.0% 5.9% 7.6% 9.2% 10.7% 12.2% 13.6% 15.0% 16.3% 17.7% 19.0%
$18 6.0% 7.7% 9.2% 10.8% 12.2% 13.6% 15.0% 16.4% 17.7% 19.0% 20.3%
% $19 7.8% 9.3% 10.8% 12.3% 13.7% 15.1% 16.4% 17.8% 19.1% 20.4% 21.6%
o $20 9.4% 10.9% 12.4% 13.8% 15.1% 16.5% 17.8% 19.1% 20.4% 21.7% 22.9%
@ $21 11.0% 12.4% 13.8% 15.2% 16.5% 17.9% 19.2% 20.4% 21.7% 23.0% 24.2%
N $22 12.5% 13.9% 15.3% 16.6% 17.9% 19.2% 20.5% 21.8% 23.0% 24.3% 25.5%
$23 14.0% 15.3% 16.6% 18.0% 19.3% 20.5% 21.8% 23.0% 24.3% 25.5% 26.8%
$24 15.4% 16.7% 18.0% 19.3% 20.6% 21.8% 23.1% 24.3% 25.6% 26.8% 28.0%
$25 16.8% 18.1% 19.3% 20.6% 21.9% 23.1% 24.4% 25.6% 26.8% 28.0% 29.3%
$26 18.1% 19.3% 20.6% 21.9% 23.1% 24.4% 25.6% 26.8% 28.1% 29.3% 30.5%
$27 19.3% 20.6% 21.8% 23.1% 24.3% 25.6% 26.8% 28.0% 29.3% 30.5% 31.7%
$28 20.4% 21.7% 22.9% 24.2% 25.4% 26.7% 27.9% 29.2% 30.4% 31.6% 32.8%
$29 21.2% 22.5% 23.8% 25.1% 26.4% 27.6% 28.9% 30.1% 31.3% 32.6% 33.8%
$30 21.7% 23.0% 24.3% 25.6% 26.9% 28.1% 29.4% 30.6% 31.9% 33.1% 34.4%
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Farm Scenario6# OptionD: Nutrient Recovery Equipment
This biogas plant is estimated ¢ost$10.4 million to build Operating costs are estimated to average7/db,422year. At an RNGale

price of$17.97/GJ,averagerevenue iestimated to beb3,071,96%year.¢ K A &
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0 A 2 3| &equitks fugdinfoRe? @lavegredipre-

tax IRRof 12% Averageoperating income for this biogas plaist$1,356,544/year; equal to B% of operating costs. Operatingcome
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option D: Economic Assessment

CAPK OPEX* Revenue Investment
Digester $3,509,625 RNG/G3= $17.97 Farm Investment = $10,350,385
Upgrader $3,536,400 Avg RNG Sales/Yr = $2,349,480 Funding Amount = $0
Nutrient Recover $1,956,267 Tip Feel/Yr = $600,998 Funding % of CAPEX 0%
Other $1,348,093 Bedding Savilyr* =  $121,487
Total $10,350,385 $1,715,422 Total = $3,071,965 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s), $2,835 $2,858 | $2,882| $2,906 $2,930 $2,954 $2,979 $3,004 $3,029 $3,054
OPEX (000s) $1,412 $1,440 | $1,469| $1,498 $1,528 $1,559 $1,590 | $1,622 $1,654 $1,687
Income(000s) $1,423 $1,418 | $1,413| $1,407 $1,401 $1,395 $1,389 $1,382 $1,375 $1,367
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $3,080 $3,106 | $3,133| $3,159 $3,186 $3,213 $3,241 $3,269 $3,297 $3,325
OPEX (000s) $1,721 $1,756 | $1,791| $1,827 $1,863 $1,900 $1,938 $1,977 $2,017 $2,057
Income(000s) $1,359 $1,351 | $1,342| $1,333 $1,323 $1,313 $1,302 $1,291 $1,280 $1,268
| Unlevered, PreTax IRR= | 12% AverageOperating Income* = | $1,356,544| | %ofOPEX  79% |

* Averageal over twenty year$o account

for inflation

"Base price (1%#gar increase up to $3GJImax)
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RNG sales account for %6ofbiogas plantrevenue.This shows the importance of RNG salasbiogas plant economic feasibilitiyor

example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential mixed food waste}he
requiredRNG sale pricir an wnlevered pre-tax IRRf 12% falls from $197/GJ to $17/GJ and <15/GJ respectively. Alternately, if RNG
production is 10% or 20% lower than anticipated, the requRG sale prictdr an wnlevered,pre-tax IRRncreases from $17.97/GJ to

>$19/GJ and >$22/GJ respectively. Furthermore, if only 6D&stimated mixed food waste is available (12,020 instead ¢®4t%
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiiGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 7.8%\n wnlevered,pre-tax IRR Mm: Aady Qi SO2y2YAOFtte&e FSIFaArof

Option D: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12 --- --- --- --- --- --- --- --- --- --- 11% | 2.5% | 3.8% | 5.0% | 6.2%
$13 --- --- --- --- --- --- --- --- 04% | 2.0% | 3.4% | 4.7% | 6.0% | 7.1% | 8.2%
$14 --- --- --- --- --- --- --- 09% | 25% | 4.0% | 54% | 6.7% | 7.9% | 9.1% | 10.2%
$15 --- --- --- --- --- --- 11% | 29% | 44% | 59% | 7.2% | 85% | 9.7% | 10.9%| 12.0%
$16 --- --- --- --- --- 1.1% | 3.0% | 4.6% | 6.2% | 7.6% | 8.9% | 10.2%| 11.4%| 12.6%| 13.7%
$17 --- --- --- --- 09% | 29% | 46% | 6.2% | 7.7% | 9.2% | 10.5%| 11.8%| 13.0%| 14.2%| 15.4%
$18 --- --- --- 04% | 25% | 44% | 6.2% | 7.7% | 9.2% | 10.7%| 12.0%| 13.3%| 14.6%| 15.8%| 17.0%
% $19 --- --- --- 2.0% | 4.0% | 59% | 7.6% | 9.2% | 10.7%| 12.1%| 13.5%| 14.8%]| 16.1%| 17.4%| 18.6%
@ | $20 --- --- 11% | 3.4% | 54% | 7.2% | 8.9% | 10.5%| 12.0%| 13.5%| 14.9%]| 16.2%| 17.6%| 18.9%| 20.2%
5 $21 --- 0.0% | 25% | 4.7% | 6.7% | 8.5% | 10.2%| 11.8%| 13.3%| 14.8%| 16.2%| 17.6%| 19.0%| 20.4%| 21.7%
@ | $22 -— 14% | 3.8% | 6.0% | 7.9% | 9.7% | 11.4%| 13.0%]| 14.6%]| 16.1%| 17.6%| 19.0%| 20.4%)| 21.8%| 23.2%
$23 --- 27% | 5.0% | 7.1% | 9.1% | 10.9% | 12.6%| 14.2%| 15.8%| 17.4%| 18.9%| 20.4%| 21.8%| 23.3%| 24.7%

$24| 1.1% | 3.8% | 6.2% | 8.2% | 10.2% | 12.0% | 13.7%| 15.4%]| 17.0%| 18.6%| 20.2%| 21.7%| 23.2%| 24.7%| 26.1%
$25| 2.3% | 4.9% | 7.2% | 9.3% | 11.3% | 13.1%| 14.9%| 16.6%| 18.2%| 19.9%| 21.4%| 23.0%| 24.6%| 26.1%| 27.6%
$26| 3.3% | 59% | 8.2% | 10.3% | 12.2% | 14.1%| 15.9%| 17.7%| 19.4%| 21.0%| 22.7%| 24.3%| 25.9%| 27.5%| 29.0%
$27| 4.0% | 6.6% | 9.0% | 11.1% | 13.1% | 15.0% | 16.9%| 18.7%| 20.4%| 22.2%| 23.8% | 25.5%| 27.2%| 28.8%| 30.4%
$28| 4.6% | 7.2% | 9.6% | 11.8% | 13.9% | 15.8% | 17.7%| 19.6%| 21.4%| 23.2%| 24.9%| 26.7%| 28.4%/| 30.1%| 31.7%
$29| 5.0% | 7.6% | 10.1% | 12.3% | 14.4% | 16.4% | 18.4%| 20.3%| 22.2%| 24.0%| 25.8%| 27.6%| 29.4%| 31.1%| 32.9%
$30| 5.1% | 7.8% | 10.3% | 12.5% | 14.7% | 16.7% | 18.7%| 20.7%| 22.6%| 24.4%| 26.3%| 28.1%| 29.9%| 31.7%| 33.5%

148



B.C. OrFarm Biogas Benchmark Study, Version 2

Mixed food waste tip fee accoumfor 2@%6of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic fagsibibr example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls froml$.97/GJ to $17/GJand <$4/GJ
respectively. Alternately, if mixed food waste tigefes only $10/tonne or $0/tonne, the requird®NG sale prictr an wlevered,pre-
taxIRR of 12% increases froh&397GJ to $20/GJand >$22GJ respectively.

Option D: Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- 1.1% 3.3% 5.2% 6.9% 8.5% 10.1%
$13 --- --- --- --- 1.3% 3.4% 5.3% 7.0% 8.6% 10.2% 11.6%
$14 --- --- --- 1.5% 3.6% 5.4% 7.1% 8.7% 10.3% 11.7% 13.1%
$15 --- --- 1.7% 3.7% 5.5% 7.2% 8.8% 10.3% 11.8% 13.2% 14.6%
$16 -—- 1.9% 3.8% 5.6% 7.3% 8.9% 10.4% 11.9% 13.3% 14.6% 16.0%
$17 2.0% 4.0% 5.8% 7.4% 9.0% 10.5% 11.9% 13.3% 14.7% 16.0% 17.3%
$18 4.1% 5.9% 7.5% 9.1% 10.6% 12.0% 13.4% 14.8% 16.1% 17.4% 18.7%
% $19 6.0% 7.6% 9.2% 10.7% 12.1% 13.5% 14.8% 16.1% 17.4% 18.7% 20.0%
o $20 7.7% 9.3% 10.7% 12.1% 13.5% 14.9% 16.2% 17.5% 18.7% 20.0% 21.2%
8 $21 9.3% 10.8% 12.2% 13.6% 14.9% 16.2% 17.5% 18.8% 20.0% 21.3% 22.5%
& $22 10.9% 12.3% 13.7% 15.0% 16.3% 17.6% 18.8% 20.1% 21.3% 22.6% 23.8%
$23 12.4% 13.7% 15.0% 16.3% 17.6% 18.9% 20.1% 21.4% 22.6% 23.8% 25.0%
$24 13.8% 15.1% 16.4% 17.7% 18.9% 20.2% 21.4% 22.6% 23.8% 25.0% 26.2%
$25 15.2% 16.4% 17.7% 19.0% 20.2% 21.4% 22.7% 23.9% 25.1% 26.3% 27.5%
$26 16.4% 17.7% 19.0% 20.2% 21.5% 22.7% 23.9% 25.1% 26.3% 27.5% 28.7%
$27 17.6% 18.9% 20.2% 21.4% 22.6% 23.8% 25.1% 26.3% 27.5% 28.6% 29.8%
$28 18.7% 20.0% 21.2% 22.5% 23.7% 24.9% 26.1% 27.3% 28.5% 29.7% 30.9%
$29 19.5% 20.8% 22.1% 23.3% 24.6% 25.8% 27.0% 28.2% 29.5% 30.7% 31.9%
$30 20.0% 21.3% 22.5% 23.8% 25.0% 26.3% 27.5% 28.7% 30.0% 31.2% 32.4%
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Farm Scenario #680ption EMixed Food Waste Cleaning & RNG Compression Equipment

This biogas plant is estimated ¢ost$112 million to build Operating costs are estimated to avgea$1700,942year. At an RNGale
price of #8.75/GJ,averagerevenue istimated to be$3,174,342year.¢ KA & 0 A 2 3 I &equits fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,473,400Qyear; equal to87% of operating costs. Operating income
should be sufficientdepending upon debt term and interest ratéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtinte,)e

Option E:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,268,250 RNG/G3= $18.75 Farm Investment = $11,176,691
Upgrader $4,696,458 Avg RNG Sales/Yr : $2,451,857 Funding Amount = $0
Nutrient Recover $756,267 Tip FeelYE $600,998 Funding % of CAPEX 0%
Other $1,455,716 Beddng Savinf'rs = $121,487
Total $11,176,691 $1,700,942 Total = $3,174,342 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s), $2,928 $2,952 | $2,977| $3,002 $3,027 $3,052 $3,078 | $3,103 $3,130 $3,156
OPEX (000s) $1,400 $1,428 | $1,457| $1,486 $1,516 $1,546 $1,577 $1,608 $1,640 $1,673
Income(000s) $1,528 $1,524 | $1,520| $1,516 $1,511 $1,506 $1,501 $1,495 $1,489 $1,483
Year 11 12 13 14 15 16 17 18 19 20
Revenue Q00s) $3,183 $3,210 | $3,237| $3,265 $3,293 $3,321 $3,350 $3,379 $3,408 $3,437
OPEX (000s) $1,707 $1,741 | $1,776] $1,811 $1,847 $1,884 $1,922 $1,960 $2,000 $2,040
Income(000s) $1,476 $1,469 | $1,462| $1,454 $1,446 $1,437 $1,428 $1,418 $1,408 $1,398
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,473,400) | %ofOPEX  87% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)
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RNG sales account for %7ofbiogas plantrevente. This shows the importance of RNG sales on biogas plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $185GJ to $17/GJand <$B/GJ respectively. Alternately, if

RNG production is 10% or 20% lower than anticipated, the req&®N@ sale pric®r an wnlevered pre-tax IRRcreases from $18.75/GJ

to >$20/GJ and >$23J respectively. Furthermore, if only 50% of estimated mixed food waste is avdillabdR0 instead of 2840
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiIGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 6%.An wnlevered,pretax IRR M > Aay Qi SO2y2YAOlLttée FSIFaAAOT

Option E Sensitivity Analysi€ RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12 --- --- --- --- --- --- --- --- --- --- 0.6% | 1.9% | 3.1% | 4.3% | 54%
$13 --- --- --- --- --- --- --- --- --- 14% | 2.7% | 4.0% | 52% | 6.3% | 7.4%
$14 --- --- --- --- --- --- --- 03% | 1.9% | 3.3% | 4.7% | 5.9% | 7.0% | 8.1% | 9.2%
$15 --- --- --- --- --- --- 06% | 22% | 3.7% | 51% | 6.4% | 7.6% | 8.8% | 9.9% | 10.9%
$16 --- --- --- --- --- 0.6% | 2.3% | 3.9% | 54% | 6.7% | 8.0% | 9.2% | 10.4%| 11.5%| 12.6%
$17 --- --- --- --- 03% | 2.2% | 3.9% | 55% | 6.9% | 8.2% | 9.5% | 10.7%| 11.9%| 13.1%| 14.2%
$18 --- --- --- --- 1.9% | 3.7% | 54% | 6.9% | 8.3% | 9.7% | 10.9%| 12.2% | 13.4%| 14.6%| 15.7%
% $19 --- --- --- 14% | 3.3% | 51% | 6.7% | 8.2% | 9.7% | 11.0%| 12.3%| 13.6%]| 14.8%| 16.0%| 17.2%
@ | $20 --- --- 06% | 2.7% | 4.7% | 6.4% | 8.0% | 9.5% | 10.9%| 12.3%| 13.7%| 14.9%| 16.2%| 17.4%| 18.7%
5 $21 --- --- 19% | 40% | 59% | 7.6% | 9.2% | 10.7%| 12.2%| 13.6%| 14.9%]| 16.3% | 17.6%| 18.8%| 20.1%
@ | $22 --- 0.8% | 3.1% | 52% | 7.0% | 8.8% | 10.4%| 11.9%| 13.4%| 14.8%]| 16.2%| 17.6%| 18.9%| 20.2%| 21.5%
$23 --- 20% | 43% | 6.3% | 8.1% | 9.9% | 11.5%| 13.1%| 14.6%| 16.0%| 17.4%| 18.8%| 20.2%| 21.6%| 22.9%

$24| 0.6% | 3.1% | 54% | 7.4% | 9.2% | 10.9%| 12.6%| 14.2%| 15.7%| 17.2%| 18.7%| 20.1%| 21.5%| 22.9%| 24.3%
$25| 1.7% | 4.2% | 6.4% | 8.4% | 10.2% | 12.0% | 13.7%| 15.3%]| 16.8%| 18.4%| 19.8%| 21.3%| 22.8%| 24.2%| 25.6%
$26| 2.6% | 51% | 7.3% | 9.3% | 11.2% | 12.9% | 14.6%| 16.3%| 17.9%| 19.5%| 21.0%| 22.5%| 24.0%| 25.5%| 26.9%
$27| 3.3% | 58% | 8.0% | 10.1% | 12.0% | 138% | 15.5%]| 17.2%| 18.9%| 20.5%| 22.1%| 23.7%| 25.2%| 26.7%| 28.2%
$28| 3.8% | 6.4% | 8.6% | 10.7% | 12.7% | 14.5% | 16.3%| 18.1%]| 19.8%| 21.4%| 23.1%| 24.7%| 26.3%| 27.9%| 29.4%
$29| 4.2% | 6.7% | 9.0% | 11.2% | 13.2% | 15.1% | 16.9%| 18.7%| 20.5%| 22.2%| 23.9%| 25.6%| 27.2%| 28.8%| 30.5%
$30| 4.3% | 69% | 9.2% | 11.4% | 13.4% | 15.4%| 17.2%]| 19.1%]| 20.8%| 22.6%| 24.3%| 26.0%| 27.7%| 29.4%| 31.0%
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Mixed food waste tip fee accoumnfor 1%6of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on kasglant economic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls fronil8.79GJ to $17/GJand <$14GJ
respectively. Alternatelyif mixed food waste tip fee is only $10/tonne or $0/tonne, the requiRNG sale prictdr an wlevered,pre-
taxIRR of 12% increases froh875GJ to $21/GJand >$23GJ respectively.

Option E Sensitivity Analysig Mixed Food Wastdlip Fee

Mixed FoodWasteTip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- 0.6% 2.6% 4.4% 6.1% 7.6% 9.1%
$13 --- --- --- --- 0.8% 2.7% 4.5% 6.2% 7.7% 9.2% 10.6%
$14 --- --- --- 0.9% 2.9% 4.7% 6.3% 7.8% 9.3% 10.7% 12.0%
$15 --- --- 1.1% 3.0% 4.8% 6.4% 7.9% 9.3% 10.7% 12.1% 13.4%
$16 -—- 1.3% 3.2% 4.9% 6.5% 8.0% 9.4% 10.8% 12.1% 13.4% 14.7%
$17 1.4% 3.3% 5.0% 6.6% 8.1% 9.5% 10.9% 12.2% 13.5% 14.7% 16.0%
$18 3.4% 5.1% 6.7% 8.2% 9.6% 10.9% 12.3% 13.5% 14.8% 16.0% 17.2%
% $19 5.2% 6.8% 8.3% 9.7% 11.0% 12.3% 13.6% 14.8% 16.1% 17.3% 18.4%
x $20 6.9% 8.3% 9.7% 11.1% 12.4% 13.7% 14.9% 16.1% 17.3% 18.5% 19.7%
@ $21 8.4% 9.8% 11.2% 12.4% 13.7% 14.9% 16.2% 17.4% 18.5% 19.7% 20.8%
@ $22 9.9% 11.2% 12.5% 13.8% 15.0% 16.2% 17.4% 18.6% 19.7% 20.9% 22.0%
$23 11.3% 12.6% 13.8% 15.1% 16.3% 17.4% 18.6% 19.8% 20.9% 22.1% 23.2%
$24 12.6% 13.9% 15.1% 16.3% 17.5% 18.7% 19.8% 21.0% 22.1% 23.2% 24.3%
$25 13.9% 15.2% 16.4% 17.5% 18.7% 19.8% 21.0% 22.1% 23.2% 24.4% 25.5%
$26 15.2% 16.4% 17.5% 18.7% 19.9% 21.0% 22.1% 23.3% 24.4% 25.5% 26.6%
$27 16.3% 17.5% 18.6% 19.8% 21.0% 22.1% 23.2% 24.3% 25.5% 26.6% 27.7%
$28 17.2% 18.4% 19.6% 20.8% 21.9% 23.1% 24.2% 25.3% 26.5% 27.6% 28.7%
$29 18.0% 19.2% 20.4% 21.6% 22.7% 23.9% 25.0% 26.2% 27.3% 28.4% 29.5%
$30 18.4% 19.6% 20.8% 22.0% 23.2% 24.3% 25.5% 26.6% 27.7% 28.9% 30.0%
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Farm Scenario6# Option F Mixed Food Waste Cleaning & Nutrient Recovery Equipment
This biogas plant is estimated ¢ost$115 million to build Operating costs arestimated to average $108,279year. At an RNGale

price of $9.84/GJ,averagerevenue iestimated to be$b3,315981/year.¢ KA &

0 A 2 3| &equitks fugdinfoRe? @lavegredipre-

tax IRRof 12% Averageoperating income for this biogas plaist$1,511,702year; equal to84% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, upexted downtime, etc.).

Option F:Economic Assessment

* Averageal over twenty year$o account

for inflation

"Base price (1%#gar increase up to $3GJImax)

CAPEX OPEX* Revenue Investment
Digester $4,499,250 RNG/G3= $19.84 Farm Investment = $11,488,207
Upgrader $3,536,400 Avg RNG Sales/Yr : $2,593,496 Funding Amount = $0
Nutrient Recover $1956,267 Tip Feel/Yr = $600,998 Funding % of CAPEX 0%
Other $1,496,290 BeddingSavingYrs =  $121,487
Total $11,488,207 $1,804,279 Total = $3,315,981 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s), $3,057 $3,082 | $3,108| $3,134 $3,161 $3,187 $3,214 $3,241 $3,269 $3,297
OPEX (000s) $1,485 $1,515 | $1,545| $1,576 $1,608 $1,640 $1,673 $1,706 $1,740 $1,775
Income(000s) $1,571 $1,567 | $1,563| $1,558 $1,553 $1,547 $1,542 $1,535 $1,529 $1,522
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $3,325 $3,353 | $3,382| $3,411 $3,441 $3,471 $3,501 $3,531 $3,562 $3,593
OPEX (000s) $1,810 $1,847 | $1,884| $1,921 $1,960 $1,999 $2,039 $2,080 $2,121 $2,164
Income(000s) $1,515 $1,507 | $1,499| $1,490 $1,481 $1,472 $1,462 $1,451 $1,441 $1,429
| Unlevered, PreTax IRR= | 12% Average Operating Income* = | $1,511,702) | %of OPEX  84% |
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RNG sales account for %8ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the

required RNG ale pricefor an wnlevered,pre-tax IRRof 12% falls from $19.84/GJ t&X8/GJand <$17/GJ respectively. Alternately, if

RNG production is 10% or 20% lower than anticipated, the req&®N@ sale pric®r an wnlevered pre-tax IRRcreases from $19.84/GJ

to >$21/GJ and >$24/GJ respectively. Furthermore, if only 50% of estimated mixed food waste is available (12,020 ing@4@ of 2
tonnes/year) RNG production will be approximately 45% lower. If RNG production is 45% lower, even RiiGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 5.1%n wlevered,pretax IRR M1 Aay Qi SO2y2YAOlLtté& FSIFaAAOT

Option F. Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12| - 1.2% | 2.5% | 3.6%
$13| - 0.8% | 2.2% | 3.4% | 4.6% | 5.7%
$14| - 14% | 29% | 4.2% | 54% | 6.6% | 7.7%
$15| - 02% | 1.9% | 3.3% | 4.7% | 6.0% | 7.2% | 8.3% | 9.4%
$16| -- 0.3% | 21% | 3.6% | 51% | 6.4% | 7.7% | 8.9% | 10.0%| 11.1%
$17| - 02% | 2.1% | 3.7% | 52% | 6.6% | 8.0% | 9.2% | 10.4%| 11.6%| 12.7%
$18| --- 1.9% | 3.6% | 52% | 6.7% | 8.1% | 9.4% | 10.7%| 11.9%| 13.1%]| 14.3%

% $19| - 1.4% | 3.3% | 5.1% | 6.6% | 8.1% | 9.5% | 10.8%| 12.1%| 13.4%| 14.6%| 15.7%
x |$20| -- 0.8% | 29% | 4.7% | 6.4% | 8.0% | 9.4% | 10.8%| 12.2%| 13.5%| 14.8%| 16.0%| 17.2%
5 $21 --- --- --- 2.2% | 4.2% 6.0% 7.7% | 9.2% | 10.7%| 12.1%| 13.5%]| 14.8%)| 16.1%| 17.4%| 18.6%
22| - 1.2% | 3.4% | 54% | 7.2% | 8.9% | 10.4%| 11.9%| 13.4%| 14.8%| 16.1%| 17.4%]| 18.7%| 20.0%
$23| - 0.0% | 25% | 4.6% | 6.6% | 8.3% | 10.0% | 11.6%| 13.1%| 14.6%| 16.0%| 17.4%| 18.7%| 20.1%| 21.4%
$24| - 1.2% | 3.6% | 57% | 7.7% | 9.4% | 11.1% | 12.7%| 14.3%| 157% | 17.2%| 18.6%| 20.0%| 21.4%| 22.7%
$25| --- 24% | 47% | 6.8% | 8.7% | 10.5% | 12.2% | 13.8%)| 15.4%]| 16.9%| 18.4%| 19.8%| 21.3%| 22.7%| 24.1%
$26| 0.6% | 3.3% | 56% | 7.7% | 9.6% | 11.5% | 13.2% | 14.8%| 16.4%| 18.0%| 19.5%| 21.0%| 22.5%| 23.9%| 25.4%
$27| 1.3% | 4.0% | 6.4% | 85% | 10.5% | 12.3% | 14.1% | 15.8%| 17.4%| 19.0%| 20.6%| 22.1%| 23.6%| 25.1%| 26.6%
$28| 1.8% | 46% | 7.0% | 9.1% | 11.1% | 13.0% | 14.8% | 16.6%| 18.3%| 19.9%| 21.5%| 23.1%| 24.7%| 26.3%| 27.8%
$29| 2.2% | 5.0% | 7.4% | 9.6% | 11.6% | 13.6% | 15.4% | 17.2%| 18.9%| 20.6%| 22.3%| 24.0%| 25.6%| 27.2%| 28.8%
$30| 2.3% | 51% | 7.6% | 9.8% | 11.9% | 13.8% | 15.7% | 17.5%]| 19.3%| 21.0%| 22.7%| 24.4%| 26.1%| 27.7%| 29.3%
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Mixed food waste tip fee accoumnfor 186 0f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plaar®mic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls fronl$.84GJ to $18/GJand <$16GJ
respectively. Alternately, if mixed®d waste tip fee is only $10/tonne or $0/tonne, the requirRtlG sale prictor an wlevered,pre-
taxIRR of 12% increases froh®84GJ to $22/GJand >$24GJ respectively.

Option F. Sensitivity Analysig Mixed Food Wastd ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- --- 0.6% 2.6% 4.4% 6.0% 7.5%
$13 --- --- --- --- --- 0.8% 2.7% 4.5% 6.1% 7.6% 9.0%
$14 --- --- --- --- 0.9% 2.9% 4.6% 6.2% 7.7% 9.1% 10.5%
$15 --- --- --- 1.1% 3.0% 4.7% 6.3% 7.8% 9.2% 10.6% 11.9%
$16 -—- -—- 1.3% 3.1% 4.8% 6.4% 7.9% 9.3% 10.6% 11.9% 13.2%
$17 -—- 1.4% 3.3% 4.9% 6.5% 8.0% 9.4% 10.7% 12.0% 13.3% 14.5%
$18 1.6% 3.4% 5.1% 6.6% 8.0% 9.4% 10.8% 12.1% 13.3% 14.5% 15.7%
% $19 3.5% 5.2% 6.7% 8.1% 9.5% 10.8% 12.1% 13.4% 14.6% 15.8% 17.0%
o $20 5.3% 6.8% 8.2% 9.6% 10.9% 12.2% 13.4% 14.6% 15.8% 17.0% 18.2%
@ $21 6.9% 8.3% 9.7% 11.0% 12.3% 13.5% 14.7% 15.9% 17.1% 18.2% 19.4%
N $22 8.4% 9.7% 11.0% 12.3% 13.5% 14.8% 15.9% 17.1% 18.3% 19.4% 20.5%
$23 9.8% 11.1% 12.4% 13.6% 14.8% 16.0% 17.2% 18.3% 19.4% 20.6% 21.7%
$24 11.2% 12.4% 13.7% 14.9% 16.0% 17.2% 18.3% 19.5% 20.6% 21.7% 22.8%
$25 12.5% 13.7% 14.9% 16.1% 17.2% 18.4% 19.5% 20.6% 21.7% 22.8% 23.9%
$26 13.7% 14.9% 16.1% 17.2% 18.4% 19.5% 20.6% 21.7% 22.8% 23.9% 25.0%
$27 14.8% 16.0% 17.2% 18.3% 19.5% 20.6% 21.7% 22.8% 23.9% 25.0% 26.1%
$28 15.8% 16.9% 18.1% 19.3% 20.4% 21.5% 22.7% 23.8% 24.9% 26.0% 27.1%
$29 16.5% 17.7% 18.9% 20.0% 21.2% 22.3% 23.4% 24.6% 25.7% 26.8% 27.9%
$30 16.8% 18.0% 19.2% 20.4% 21.6% 22.7% 23.9% 25.0% 26.1% 27.2% 28.3%
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This biogas plant is estimated ¢ost$11.7 million to build Operating costs are estimated to averaggl®2,771/year. At an RNGale

price of £2.40/GJ,averagerevenue iestimated to be$b3,650,68%year.¢ K A &

0 A 2 3| &equitks fugdinfoRe? @lavegredipre-

tax IRRof 12% Averageoperating income for this biogas plaist$1,527,914/year; equal to 7% of gerating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option G. Economic Assessment

* Averageal over twenty year$o account

for inflation

"Base price (1%#gar increase up to $3GJImax)

CAPEX OPEX* Revenue Investment
Digester $3,509,625 RNG/G3= $22.40 Farm Investment = $11,684,161
Upgrader $4,696,458 Avg RNG Sales/Yr : $2,928,200 Funding Amount = $0
Nutrient Recover $1,956,267 Tip Feel/Yr = $600,998 Funding % of CAPEX 0%
Other $1,521,812 Bedding Savilyr* =  $121,487
Total $11,684,161 $2,122,771 Total = $3,650,685 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $3,361 $3,389 | $3,418| $3,447 $3,477 $3,507 $3,537 | $3,567 $3,598 $3,629
OPEX (000s) $1,747 $1,782 | $1,818| $1,854 $1,891 $1,929 $1,968 $2,007 $2,047 $2,088
Income(000s) $1,613 $1,607 | $1,600| $1,593 $1,585 $1,578 $1,569 $1,560 $1,551 $1,541
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $3,661 $3,693 | $3,725| $3,757 $3,790 $3,823 $3,857 $3,891 $3,925 $3,960
OPEX (000s) $2,130 $2,173 | $2,216| $2,260 $2,306 $2,352 $2,399 $2,447 $2,496 $2,546
Income(000s) $1,531 $1,520 | $1,509| $1,497 $1,485 $1,472 $1,458 $1,444 $1,430 $1,415
| UnleveredPreTax IRR= | 12% Average Operating Income* = | $1,527,914| | %ofOPEX 72% |
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RNG sales account for @0ofbiogas plantevenue.This showshe importance of RNG sales on biogas plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $220/GJ to $21/GJand <$19/GJ respectively. Alternately, if

RNG production is 10% or 20% lower than anticipated, the req&®N@ sale pricer an wnlevered pre-tax IRRcreases from $22.40/GJ

to >$24/GJ and >$28J respctivdy. Furthermore, if only &% of estimated mixed food waste is availaldd,424instead o0f24,040
tonnes/year) RNG poduction will be approximately5®6 lower. If RNG production i5% lower, even with@RNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% t5.6%.An wnlevered,pretax IRR M1 A ay Qi SO2y2YAOlLtte FSIFaAAOT

Option G Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% | 10% | 15% | 20%

$14| - 0.5% | 2.0% | 3.4%
$15| - -0.4% | 1.3% | 2.8% | 4.2% | 55%
$16| - 0.0% | 1.8% | 3.4% | 4.9% | 6.2% | 7.5%
$17| - 03% | 21% | 3.8% | 53% | 6.7% | 8.0% | 9.2%
$18| - 0.3% | 22% | 4.0% | 55% | 7.0% | 8.4% | 9.7% | 10.9%

% $19| - 0.0% | 21% | 40% | 56% | 7.1% | 8.6% | 9.9% | 11.2%| 12.5%
x |$20| --- 18% | 3.8% | 55% | 7.1% | 8.7% | 10.1%| 11.4%| 12.8%| 14.0%
5 $21 --- --- --- --- --- 1.3% | 3.4% | 5.3% 7.0% | 8.6% | 10.1% | 11.5%)| 12.9%| 14.2%)| 15.5%
S s22| - 05% | 2.8% | 49% | 6.7% | 84% | 9.9% | 11.4% | 12.9%| 14.3%| 15.6%| 16.9%
$23| - 2.0% | 42% | 6.2% | 8.0% | 9.7% | 11.2% | 12.8% | 14.2%| 15.6%| 17.0%| 18.4%
$24| - -- | 1.0%| 34% | 55% | 7.5% | 9.2% | 10.9% | 12.5% | 14.0% | 15.5%]| 16.9%| 18.4%| 19.7%
$25| - - | 23%| 47% | 6.7% | 8.7% | 10.4% | 12.1% | 13.7% | 153% | 16.8%]| 18.2%| 19.7%| 21.1%
$26| - - | 0.7%| 3.4%| 57% | 7.8% | 9.7% | 11.5% | 13.2% | 14.8% | 16.4% | 18.0%| 19.5%| 21.0%| 22.4%
$27| - - | 1.6%| 4.3%| 6.6% | 8.7% | 10.6% | 12.5% | 14.2% | 15.9% | 17.5% | 19.1%| 20.6%| 22.2%| 23.7%
$28| - - | 23%| 5.0%| 7.3% | 9.4% | 11.4% | 13.3% | 15.1% | 16.8% | 18.4% | 20.1%| 21.7%| 23.3%| 24.8%
$29 --- --- 2.7% | 54%| 7.8% | 9.9% | 12.0% | 13.9% | 15.7% | 17.5% | 19.2% | 20.9%)| 22.5%| 24.1%| 25.7%
$30 --- --- 2.8% | 5.6%| 8.0% | 10.2% | 12.2% | 14.2% | 16.0% | 17.8% | 19.6% | 21.3%)| 23.0%| 24.6%| 26.3%
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Mixed food waste tip fee accoumfor 18%60f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, theequired RNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $2R/6J to $21/GJand <$18/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12%ncreases from $22@GJ to $25GJand >$27/GJ respectively.

Option G Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- --- --- --- 1.2% 3.1%
$13 - - --- --- --- --- --- 1.3% 3.2% 5.0%
$14 --- --- --- --- --- --- 1.5% 3.4% 5.1% 6.7%
$15 --- --- --- --- --- --- 1.7% 3.5% 5.2% 6.8% 8.2%
$16 -—- -—- -—- - - 1.8% 3.7% 5.3% 6.9% 8.3% 9.7%
$17 -—- -—- -—- 0.0% 2.0% 3.8% 5.4% 7.0% 8.4% 9.8% 11.1%
$18 -—- -—- 0.1% 2.1% 3.9% 5.5% 7.1% 8.5% 9.9% 11.2% 12.5%
% $19 -—- 0.3% 2.3% 4.0% 5.6% 7.1% 8.6% 9.9% 11.2% 12.5% 13.8%
x $20 0.5% 2.4% 4.2% 5.7% 7.2% 8.7% 10.0% 11.3% 12.6% 13.8% 15.0%
@ $21 2.6% 4.3% 5.9% 7.3% 8.7% 10.1% 114% 12.6% 13.9% 15.1% 16.2%
@ $22 4.4% 6.0% 7.4% 8.8% 10.2% 11.4% 12.7% 13.9% 15.1% 16.3% 17.4%
$23 6.1% 7.5% 8.9% 10.2% 11.5% 12.8% 14.0% 15.2% 16.3% 17.5% 18.6%
$24 7.6% 9.0% 10.3% 11.6% 12.8% 14.0% 15.2% 16.4% 17.5% 18.7% 19.8%
$25 9.0% 10.4% 11.6% 12.9% 14.1% 15.3% 16.4% 17.6% 18.7% 19.8% 20.9%
$26 10.3% 11.6% 12.9% 14.1% 15.3% 16.4% 17.6% 18.7% 19.8% 20.9% 22.0%
$27 11.5% 12.7% 14.0% 15.2% 16.3% 17.5% 18.6% 19.8% 20.9% 22.0% 23.1%
$28 12.4% 13.7% 14.9% 16.1% 17.3% 18.4% 19.6% 20.7% 21.8% 22.9% 24.0%
$29 13.1% 14.4% 15.6% 16.8% 18.0% 19.2% 20.3% 21.5% 22.6% 23.7% 24.8%
$30 13.4% 14.7% 16.0% 17.2% 18.4% 19.6% 20.7% 21.9% 23.0% 24.1% 25.2%
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Farm Scenario6# Option HMixed Food Wast€leaning, RNG Compression and Nutrient Recovery Entipm

This biogas plant is estimated ¢ost$12.8 million to build Operating costs are estimated to averagg231,628year. At an RNGale
price of $£4.28GJ averagerevenue istimated to be$3,897,036year.¢ KA & 0 A 2 3 I &equis fugdindoRad Glavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,685407/year; equal to 766 of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option H: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,499,250 RNG/G3= $24.28 Farm Investment = $12,821,983
Upgrade $4,696,458 Avg RNG Sales/Yr : $3,174,550 Funding Amount = $0
Nutrient Recover $1,956,267 Tip Feel/Yr = $600,998 Funding % of CAPEX 0%
Other $1,670,008 Bedding Savilyr* =  $121,487
Total $12,821,983 $2,211,628 Total = $3,897036 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s), $3,584 $3,615 | $3,646| $3,678 $3,710 $3,742 $3,774 $3,807 $3,841 $3,874
OPEX (000s) $1,820 $1,857 | $1,894| $1,932 | $1,971 $2,010 $2,050 | $2,091| $2,133 $2,176
Income(000s) $1,764 $1,758 | $1,752| $1,746 | $1,739 $1,732 $1,724 | $1,716| $1,708 $1,698
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $3,908 $3,942 | $3,977| $4,012 $4,047 $4,083 $4,120 $4,156 $4,193 $4,230
OPEX (000s) $2,219 $2,264 | $2,309| $2,355 $2,402 $2,450 $2,499 $2,549 $2,600 $2,652
Income(000s) $1,689 $1,679 | $1,668| $1,657 $1,645 $1,633 $1,620 $1,607 $1,593 $1,578
| Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,685,407] | %ofOPEX  76% |

* Averageal over twenty year$o account

5 : 0 .
for inflation Base price (1%éar increase up to $3GJImax)

159



B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales account for @lofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
required RNG sale pricr an wnlevered,pre-tax IRFf 12% falls from $24.48/GJ t&23/GJand <$21/GJ respectively. Alternately, if
RNG production is 10% lower than anticipateds tequiredRNG sale prictor an wlevered,pre-tax IRRncreases from $24.48/GJ to
>$27/GJ. Furthermore, if only0®& of estimated mixed food waste is available (14,424 instead,6f4Q4onnes/year)RNG production
will be approximately 3% lower. If RN@roduction is 5% lower, even withraRNG sale pricef $30/GJ, nlevered,pre-tax IRRalls
from 12% to 3.1%An wnlevered,pretax IRR M2 A ay Qi SO2y2YAOFtfte FSIFLaArofSo

Option H: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$16| - 1.0% | 2.6% | 3.9% | 5.2%
$17 --- --- --- --- --- --- --- --- 14% | 3.0% | 4.4% | 5.7% | 7.0%
$18| - 1.6% | 3.3% | 4.7% | 6.1% | 7.4% | 8.6%
$19| - 1.6% | 3.3% | 49% | 6.3% | 7.7% | 9.0% | 10.2%
$20| - 14% | 3.3% | 4.9% | 6.4% | 7.8% | 9.2% | 10.4%]| 11.7%

% $21| - 1.0% | 3.0% | 4.7% | 6.3% | 7.8% | 9.2% | 10.6%| 11.8%] 13.1%
x |$22| -- 0.4% | 2.6% | 4.4% | 6.1% | 7.7% | 9.2% | 10.6%| 11.9%| 13.2%| 14.5%
@ $23 --- --- --- --- --- 19% | 3.9% | 5.7% | 7.4% | 9.0% | 10.4%| 11.8%| 13.2%| 14.5%| 15.8%
24| - 1.0% | 3.3% | 52% | 7.0% | 8.6% | 10.2%| 11.7%| 13.1%| 14.5%| 15.8%| 17.1%
$25| - 24% | 45% | 6.4% | 8.2% | 9.8% | 11.4%)| 12.8%| 14.3%| 15.7%| 17.0%| 18.4%
$26| - 1.0% | 3.4% | 55% | 7.4% | 9.2% | 10.9%| 12.4%| 13.9%| 15.4%]| 16.8%| 18.2%| 19.6%
$27| - 1.9% | 4.3% | 6.4% | 8.3% | 10.1%| 11.8%| 13.4%| 14.9%| 16.4%| 17.9%| 19.3%| 20.7%
$28| - 25% | 49% | 7.1% | 9.0% | 10.8%| 12.6%| 14.2%| 15.8%| 17.3%| 18.9%| 20.3%| 21.8%
$29| - 0.0% | 29% | 54% | 7.5% | 9.5% | 11.4%| 13.1%| 14.8%| 16.5%| 18.0%| 19.6%| 21.1%| 22.6%
$30| - 0.1% | 3.1% | 55% | 7.7% | 9.7% | 11.6%| 13.4%| 15.1%| 16.8%| 18.4%/| 20.0%| 21.5%| 23.1%
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Mixed food waste tip fee accoumnfor 186 0f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee iseb8b8b6aftonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $24.48/GJ &23GJand <$20/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne, the reqirie@ sale pricr an wnlevered,pre-taxIRR of 12%
increases from $24.48/GJ t&27/GJ If mixed food waste tip fee is $0/tonne, even withRNG sale pricef $30/GJ, nlevered,pre-tax
IRRfalls from 12% to 10.9%An wleveredpretax IRR M2 Aay Qi SO2y2YAOFtfte FSFaraofSo

Option H: Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- --- --- --- --- --- 1.3% 3.0% 4.6% 6.0% 7.4%
$17 --- --- --- --- --- 1.4% 3.1% 4.7% 6.1% 7.5% 8.8%
$18 --- --- --- --- 1.6% 3.3% 4.8% 6.2% 7.6% 8.9% 10.1%
$19 -—- -—- -—- 1.7% 3.4% 4.9% 6.3% 7.7% 8.9% 10.2% 11.4%
$20 -—- 0.1% 1.9% 3.5% 5.0% 6.4% 7.7% 9.0% 10.2% 11.4% 12.6%
% $21 0.2% 2.0% 3.6% 5.1% 6.5% 7.8% 9.1% 10.3% 11.5% 12.6% 13.8%
x $22 2.1% 3.7% 5.2% 6.6% 7.9% 9.2% 10.4% 11.5% 12.7% 13.8% 14.9%
5 $23 3.8% 5.3% 6.7% 8.0% 9.2% 10.4% 11.6% 12.7% 13.9% 14.9% 16.0%
@ $24 5.4% 6.8% 8.1% 9.3% 10.5% 11.7% 12.8% 13.9% 15.0% 16.1% 17.1%
$25 6.8% 8.1% 9.4% 10.6% 11.7% 12.8% 14.0% 15.0% 16.1% 17.1% 18.2%
$26 8.1% 9.3% 10.5% 11.7% 12.8% 13.9% 15.0% 16.1% 17.2% 18.2% 19.2%
$27 9.2% 10.4% 11.6% 12.7% 13.8% 14.9% 16.0% 17.1% 18.1% 19.2% 20.2%
$28 10.0% 11.2% 12.4% 13.6% 14.7% 15.8% 16.9% 17.9% 19.0% 20.0% 21.1%
$29 10.6% 11.9% 13.1% 14.2% 15.3% 165% 17.5% 18.6% 19.7% 20.7% 21.7%
$30 10.9% 12.2% 13.4% 14.5% 15.7% 16.8% 17.9% 19.0% 20.0% 21.1% 22.1%
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Figure B shows the required RNG $/GJ sale priceFarm Scenario #6 OptionscAG for an mlevered, pretax IRR of 12%Where

required RNG sale price is <$30/GJ, a bar representirgf/d-is shown to account for price uncertainBarm Scenario #6 OptionscAd

R2y Qi NXBIjdzA NE ¥Fdzy RA Yy 3 dRNGK&eapSce ionadlowsaslBEGE ty ds highNE2 5 4%E NBgurk §/shows
that even with mixedfood waste cleaning RNGcompressiorand nutrient recovery equipment500dairy cow farms caligesting dairy
manure and mixed food wastae economically feasible in B.C. without funding.

Figurel8: Farm Scenario6 Required RNG Sale Prider 500 Dairy Cows Mixed Food Waste

Required RNG $/GJ for 12% IRR
$30

$28
$26
:
3 $22 :
% $20 %
% $18 % b °
$16
$14 ¢
$12 ¢

$10
A B C D E F G H

Farm Scenario #6: 500 Dairy Cows (Options-
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1,

Farm Scenario # 7:
000 Feedlot Cattle +
Mixed Food Waste

Farm Scenario #7 is a 1,0f@@dIlot cattle codigesting cattle manure and mixed food waste. Farm
Scenario #Assumes the use of traditiohan-farm biogas plant technologystimated feedstock
volumes andRenewable Natural Gas (RNgB)duction for Farm Scenario #7 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Cattlemanure 7,000 51% 13,153 GJ
Mixed food waste 6,726 49% 32,684 GJ
Total 13,726 100% 45,837GJ

The followingequipmentChoicesvere assessed for Farm Scenario #7:

Option A: Nadditional equipment,

Option B: Mixedood wastecleaningequipment;

Option C: RN@ompressiorequipment,

Option D: Nutent recoveryequipment,

Option E: Mixedood wastecleaningand RNGcompressionequipment;

Option F: Mixedood wastecleaningand rutrient recoveryequipment,

Option G: RN@ompression anchutrient recoveryequipment, and

Option H: Mixedood wastecleanng, RN@&ompression anchutrient recoveryequipment

Forfull capital and opeating costs for Farm Scenario @ptionsA ¢ H, see Appendix.G
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Farm ScenarioZ OptionA: No Additional Equipment

This biogas plant is estimated¢ost$5.9 million to build. Operating cas are estimated to average $685,496ar. At an RNGaleprice

of $25.90GJ,averagerevenue isestimated to be$1,464,117/year.¢ KA & 0 A 2 3 | FequidesHuyidingoRah $nieye@dipre-tax
IRRof 12% Averageoperating income fothis biogas planis $778,71Yyear; equal to 1146 of operating costs. Operating income should
be sufficient,depending upon debt term and interest rat® cover both debt repayments arehyunforeseen negative circumstances
with the biogas plant (i.e., bken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,151,975 RNG/G3= $25.90 Farm Investment = $5,857,596
Upgrader $2,399,600 Avg RNG Sales/Yr= $1,235,233 Funding Amount = $0
Nutrient Recovery $543,094 Tip Feel/Yr = $168,140 Funding % of CAPEX 0%
Other $762,927 Bedding Savings/Y e $60,743
Total $5,857,596 $685,406 Total = $1,464,117 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) | $1,347 $1,359 |$1,371| $1,384 $1,397 $1,410 $1,423 | $1,436 $1,449 $1,462
OPEX (000s) $564 $575 $587 $599 $611 $623 $635 $648 $661 $674
Income (000s) $783 $784 $785 $785 $786 $787 $787 $788 $788 $788
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,476 $1,490 | $1,503| $1,517 $1,532 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $688 $701 $716 $730 $744 $759 $774 $790 $806 $822
Income (000s) $788 $788 $788 $788 $787 $783 $770 $755 $741 $726
Unlevered, PreTax IRR= | 12% | | Average Operahg Income* = | $778,711 | | % of OPEX| 114% |
*
Averagel over twenty year$o account W .1 A5 LINAOS omMikdSIN

for inflation
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RNG sales account for @4ofbiogas plantevenue.This shows the importance of RNG sales agds plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential mixed food waste}he
required RNG sale prictor an winlevered,pre-tax IRRof 12% falls from $25.9GJto <$24/GJand <$22GJ respectively. Alternatelyf
RNG production is 10% or%0ower than anticipated, even witm&NG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to
11.5% and 8.5% respectiven wnlevered,pre-tax IRR M 1> A doghically feGsibR.

Option A: Sensitivity Analysig RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$16| - 0.6% | 1.8% | 29% | 4.0% | 5.0%
$17| - 0.8% | 21% | 3.3% | 4.4% | 5.4% | 6.4%
$18| - 0.9% | 22% | 3.5% | 4.6% | 5.7% | 6.7% | 7.7%
$19| - 0.8% | 22% | 3.5% | 4.7% | 59% | 7.0% | 8.0% | 9.0%
$20| - 0.6% | 2.1% | 3.5% | 47% | 59% | 7.1% | 8.1% | 9.2% | 10.2%

% $21| - 02% | 1.8% | 3.3% | 46% | 59% | 7.1% | 8.2% | 9.3% | 10.3%| 11.4%
x | $22| -- 14% | 29% | 44% | 5.7% | 7.0% | 8.1% | 9.3% | 10.4%| 11.5%| 12.5%
5 $23| - 0.8% | 25% | 4.0% | 54% | 6.7% | 8.0% | 9.2% | 10.3%| 115% | 12.5%| 13.6%
S 24| - 0.0% | 1.8% | 3.5% | 5.0% | 6.4% | 7.7% | 9.0% | 10.2%| 11.4%| 12.5%| 13.6% | 14.7%
$25| - 1.0% | 2.8% | 44% | 59% | 7.3% | 8.7% | 9.9% | 11.2%| 12.3%| 13.5%| 14.6%| 15.7%
$26 --- --- --- 18% | 3.6% | 5.2% | 6.8% | 8.2% | 9.5% | 10.8%| 12.1%| 13.3%| 14.4% | 156% | 16.7%
$27| - 0.4% | 2.5% | 43% | 5.9% | 7.4% | 8.9% | 10.3%| 11.6%| 12.9%| 14.1% | 15.3%| 16.5%| 17.6%
$28| - 0.9% | 2.9% | 4.8% | 6.4% | 8.0% | 9.5% | 10.9%| 12.2%| 13.5%| 14.8% | 16.0%| 17.3%| 18.5%
$29| - 1.1% | 3.2% | 5.1% | 6.8% | 8.4% | 9.9% | 11.3%| 12.7%| 14.0%| 15.3%| 16.6%| 17.9% | 19.1%
$30| - 1.3% | 3.3% | 5.2% | 6.9% | 8.5% | 10.1%| 11.5%| 12.9%| 14.3%| 15.6%| 16.9%| 18.2% | 19.4%
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Mixed food waste tip fee accoumtfor 11% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a smificant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®&NG sale pricor an wnlevered,pre-tax IRR of 12% falls from $25/&) to $25GJand <$23GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne, the requRBI&G sale pricr an winlevered,pre-taxIRR of 12%
increases from $25.9GJ to $29GJ If mixed food waste tip fee is $0/tonne, even with BRNG sale pricef $30/GJ, nlevered,pre-tax
IRRfalls from 12% to 10.7%\n wleveredpretax IRR M2 A ay Qi SO2y2YAOFtfte FSFaraofSo

Option A: Sensitivity Analysig Mixed Food Wastdip Fee
Mixed Food Wastdip Fee ($/Tonne)

$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- --- --- --- --- 0.6% 1.7% 2.7% 3.6% 4.6% 5.4%
$17 --- --- --- 0.0% 1.1% 2.1% 3.1% 4.0% 4.9% 5.8% 6.6%
$18 --- --- 0.4% 1.5% 2.5% 3.5% 4.4% 5.3% 6.1% 6.9% 7.7%
$19 --- 0.9% 1.9% 2.9% 3.9% 4.7% 5.6% 6.4% 7.2% 8.0% 8.8%
$20 1.3% 2.4% 3.3% 4.2% 5.1% 5.9% 6.7% 7.5% 8.3% 9.1% 9.8%
% $21 2.8% 3.7% 4.6% 5.4% 6.3% 7.1% 7.8% 8.6% 9.4% 10.1% 10.8%
o $22 | 4.1% 4.9% 5.8% 6.6% 7.4% 8.1% 8.9% 9.6% 10.4% 11.1% 11.8%
5 $23 5.3% 6.1% 6.9% 7.7% 8.4% 9.2% 9.9% 10.6% 11.3% 12.0% 12.7%
@ $24 | 6.4% 7.2% 8.0% 8.7% 9.5% 10.2% 10.9% 11.6% 12.3% 13.0% 13.6%
$25 7.5% 8.3% 9.0% 9.7% 10.5% 11.2% 11.9% 12.5% 13.2% 13.9% 14.5%
$26 8.5% 9.2% 10.0% 10.7% 11.4% 12.1% 12.7% 13.4% 14.1% 14.7% 15.4%
$27 9.3% | 10.0% | 10.8% 11.5% 12.2% 12.9% 13.5% 14.2% 14.9% 15.5% 16.2%
$28 | 10.0%| 10.7% | 11.4% 12.2% 12.8% 13.5% 14.2% 14.9% 15.5% 16.2% 16.8%
$29 | 10.5%| 11.2% | 11.9% 12.6% 13.3% 14.0% 14.7% 15.4% 16.1% 16.7% 17.4%
$30 | 10.7%| 11.4% | 12.2% 12.9% 13.6% 14.3% 15.0% 15.6% 16.3% 17.0% 17.6%
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Farm ScenarioZ OptionB: Mixed Food Wast€leaning Equipment

This biogas plant is estimated¢ost$6.7million to build Operating costs are estimated to averag®®$,247year. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$1,536,172/year. This biogas plantequires $.6 million funding 8% of CAPBXor an

B.C. OrFarm Biogas Benchmark Study, Version 2

unlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaig $768,924year; equal to100% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® coverboth debt repayments andnyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

Unlevered, PreTax IRR =

12% |

* Averageal over twenty year$o account

for inflation

CAPEX OPEX* Revenue Investment
Digester $2,879,100 RNG/GJ = $30.00 Farm Investrant=  $6,087,588
Upgrader $2,399,600 Avg RNG Sales/Yr = $1,307,288 Funding Amount = $606,020
Nutrient Recovery $543,094 Tip FeelYr = $168,140 Funding % of CAPEX 9%
Other $871,814 Bedding Savings/Y e $60,743
Total $6,693,608 $767,247 Total = $1,536,172 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,525 $1,526 | $1,527| $1,528 $1,530 $1,531 $1,532 | $1,533 $1,534 $1,535
OPEX (000s) $632 $644 $657 $670 $684 $697 $711 $725 $740 $755
Income (000s) $894 $882 $870 $858 $846 $833 $821 $807 $794 $780
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,536 $1,538 | $1,539| $1,540 $1,541 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $770 $785 $801 $817 $833 $850 $867 $884 $902 $920
Income (0008 $767 $752 $738 $723 $708 $693 $677 $661 $645 $628
Average Operating Income* = | $768,924 | | % of OPEX| 100% |
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RNG sales accoufdr 85% ofbiogas plantevenue. This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with % funding, if RNG production is 10% or 20% higher than anticif@tedo the availability of high bioggmtential mixed

food waste) the requiredRNG ale pricefor an wlevered,pre-tax IRRf 12% falls from $30/GJ tdb26/GJand <$24/GJaspectively.
Alternately, with 96 funding, if RNG production is 5% or 10% lower than anticipated, evenmiRN@ sale pricef $30/GJ, nlevered,

pre-tax IRRalls fom 12% to 10.6% and 3@respectivelyAn wnleveredpretax IRR M2 A3y Qi SO2y2YA Ol tt& FSt

Mixed food waste tip fee accoumtor 11% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a sigreint impact on biogas plant econonfeasibility. For example, with% funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <®5GJ espectively. Alternately, with%® funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 11.3% and 1@cGespectivelyAn unlevered,pretax IRR M2 A Ay Qi
economically feasible.

Option B: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 $20 $25 $30 $35 $40 $45 $50

$16| --- --- --- --- 0.1% | 1.3% | 2.4% $16| -- --- --- --- 0.8% | 1.9% | 2.8%
$17| --- -—- -—- 04% | 1.7% | 2.9% | 3.9% $17| - - 0.2% | 1.3% | 2.3% | 3.2% | 4.1%
$18| --- - 0.7% | 2.0% | 3.2% | 4.3% | 5.4% $18| --- 0.7% | 1.7% | 2.7% | 3.6% | 4.5% | 5.3%
$19| --- 0.8% | 2.1% | 3.4% | 45% | 5.7% | 6.7% $19| 0.1% | 1.1% | 2.1% | 3.1% | 4.0% | 4.8% | 5.7% | 6.5%
$20| 0.7%| 2.1% | 3.4% | 4.7% | 5.8% | 6.9% | 8.0% $20| 1.5% | 25% | 3.4% | 4.3% | 5.2% | 6.0% | 6.8% | 7.5%

% $21| 2.0%| 3.4% | 4.7% | 59% | 7.0% | 8.1% | 9.2% (ZD $21| 29% | 3.8% | 4.7% | 55% | 6.3% | 7.1% | 7.8% | 8.6%
o |$22|3.2%| 45% | 5.8% | 7.0% | 8.2% | 9.3% | 10.3% o | $22| 4.2% | 5.0% | 5.8% | 6.6% | 7.4% | 8.1% | 8.9% | 9.6%
@ $23| 4.3%| 5.7% | 6.9% | 8.1% | 9.3% | 10.4%| 11.5% 5 $23| 5.3% | 6.1% | 6.9% | 7.7% | 8.4% | 9.1% | 9.8% | 10.5%
P | $24|5.4%| 6.7% | 8.0% | 9.2% | 10.3%| 11.5%| 12.5% @ |$24| 6.5% | 7.2% | 8.0% | 8.7% | 9.4% | 10.1%| 10.8%] 11.5%
$25| 6.4%| 7.7% | 9.0% | 10.2%| 11.4%| 12.5%| 13.6% $25| 7.5% | 8.3% | 9.0% | 9.7% | 10.4%| 11.1%| 11.7%| 12.4%
$26 | 7.3%| 8.6% | 9.9% | 11.1%| 12.3%| 13.5%] 14.6% $26| 8.5% | 9.2% | 9.9% | 10.6%| 11.3%| 11.9%| 12.6%]| 13.2%
$27 | 8.0%| 9.4% | 10.7%| 11.9%| 13.2%| 14.3%| 15.5% $27 | 9.3% | 10.0%| 10.7%| 11.4%| 12.0%| 12.7%| 13.4%]| 14.0%
$28 | 8.6% | 10.0%| 11.3%| 12.6%]| 13.9%| 15.1%]| 16.3% $28 | 9.9% | 10.6%| 11.3%| 12.0%| 12.7%| 13.4%| 14.0%| 14.7%
$29 | 9.0%| 10.4%| 11.8%| 13.1%]| 14.4%| 15.7%]| 16.9% $29| 10.4%)| 11.1%| 11.8%| 12.520| 13.2%| 13.8%| 14.5%]| 15.2%
$30 | 9.2%| 10.6%| 12.0%| 13.4%| 14.7%| 15.9%| 17.2% $30| 10.6%| 11.3%| 12.0%| 12.7%| 13.4%)| 14.1%| 14.7%)| 15.4%
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Farm ScenarioZ OptionC RNG Compression Equipment

This biogas plant is estimated¢ost$6.6million to build Operating cas are estimated to average $883 3Jyear. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,536172year. This biogas plantquires 4.4 million funding 21% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $652,55%year; equalto 74% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,151,975 RNG/GJ = $30.00 Farm Investment = $5,272,211
Upgrader $3,085,997 Avg RNG Sales/Yr = $1,307,288 Funding Amount = $1,374,569
Nutrient Recovery $543,094 Tip Fee¥r = $168,140 Funding % of CAPEX 21%
Other $865,715 Bedding Savings/¥e $60,743
Total $6,646,781 $883,613 Total = $1,536,172 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $1,525 $1,526 | $1,527| $1,528 $1,530 $1,531 $1532 | $1,533 $1,534 $1,535
OPEX (000s) $727 $742 $757 $772 $787 $803 $819 $835 $852 $869
Income (000s) $798 $785 $771 $757 $742 $728 $713 $697 $682 $666
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,536 $1,538 | $1,539| $1,540 $1,541 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $887 $904 $922 $941 $960 $979 $998 $1,018 $1,039 $1,060
Income (000s) $650 $633 $616 $599 $582 $564 $546 $527 $508 $489
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $652,559 | | % ofOPEX| 74% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufdr 85% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 2% funding, if RNG produoh is 10% or 20% higher than anticipaf@aie to the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectively. Alternately, with?6 fundng, if RNG production is 5% or 10% lower than anticipated, even wiiN& sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.4% and 8c7respectivelyAn wnlevered pre-tax IRR MH: A ay Qi SO2y 2YAO!I f €

Mixed food waste tip fee @ounst for11% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example 1%itfuding, if mixed food waste tip fee is
$35/tonne or $W/tonne instead of $25/tonne, the requireBNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$25GJ respectively. Alternately, with% funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 11.2% and 1@e4espectivelyAn unlevered,pretax IRR M2 A Ay Q
economically feasible.

Option C:Sensitivity Analysig RNG Production & Mixed Food Waste Tip Fee

Change in RNG Productigkmount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 $20 $25 $30 $35 $40 $45 $50

$16| --- --- --- --- --- --- 0.1% $16| -- --- --- --- --- - 0.7%
$17| --- --- --- --- --- 0.8% | 2.2% $17| - --- --- - - 1.2% | 2.4%
$18| --- --- --- --- 1.2% | 2.7% | 4.0% $18| --- --- --- 0.5% | 1.7% | 2.9% | 4.0%
$19| --- -—- -—- 15% | 3.0% | 4.4% | 5.7% $19| - - 1.0% | 2.2% | 3.3% | 4.4% | 5.4%
$20| --- -—- 15% | 3.1% | 4.6% | 6.0% | 7.2% $20| --- 0.3% | 15% | 2.7% | 3.8% | 4.8% | 58% | 6.7%

% $21| --- 15% | 3.1% | 4.7% | 6.1% | 7.4% | 8.7% (ZD $21| 0.8% | 20% | 3.1% | 4.2% | 52% | 6.2% | 7.1% | 8.0%
o |$22|1.2%| 3.0% | 4.6% | 6.1% | 7.5% | 8.8% | 10.1% o | $22| 25% | 3.6% | 4.6% | 5.6% | 6.5% | 7.4% | 8.3% | 9.2%
@ $23| 2.7%| 4.4% | 6.0% | 7.4% | 8.8% | 10.1%| 11.4% 5 $23| 4.0% | 5.0% | 6.0% | 6.9% | 7.8% | 8.6% | 9.5% | 10.3%
P | $24| 4.0%| 5.7% | 7.2% | 8.7% | 10.1%| 11.4%| 12.7% @ 1$24| 5.4% | 6.3% | 7.2% | 8.1% | 9.0% | 9.8% | 10.6%]| 11.4%
$25| 5.3%| 6.9% | 8.5% | 9.9% | 11.3%| 12.6%| 13.9% $25| 6.7% | 7.6% | 8.5% | 9.3% | 10.1%| 10.9%| 11.7%| 12.5%
$26 | 6.4%| 8.0% | 9.5% | 11.0%| 12.4%| 13.7%| 15.0% $26| 7.8% | 8.7% | 9.5% | 10.3%| 11.2%| 11.9%| 12.7%]| 13.5%
$27 | 7.3%| 8.9% | 10.5%| 11.9% | 13.4%| 14.7%| 16.1% $27| 8.8% | 9.6% | 10.5%| 11.3%| 12.1%| 12.8%| 13.6%| 14.4%
$28 | 8.0%| 9.6% | 11.2%| 12.7%]| 14.2%| 15.6%| 17.0% $28 | 9.6% | 10.4%| 11.2%| 12.0%| 12.8%| 13.6%| 14.4%]| 15.1%
$29 | 8.5%| 10.2%| 11.8%| 13.3%]| 14.8%| 16.3%| 17.7% $29| 10.1%)| 11.0%| 11.8%| 12.6%)| 13.4%| 14.2%| 15.0%]| 15.7%
$30| 8.7%| 10.4%| 12.0%| 13.6%]| 15.1%| 16.6%| 18.1% $30| 10.4%| 11.2%| 12.0%| 12.9%| 13.7%)| 14.5%| 15.2%| 16.0%
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Farm ScenarioZ OptionD: Nutrient Recovery Equipment

This biogagplant is estimated t@ost$6.9million to build Operating csts are estimated to average $@34/year. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$1,536172year. This biogas plantequires 3.8 million funding 26% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $626,738year; equal to 6% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option D: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,382,975 RNG/GJ = $30.00 Farm Investment = $5,098,584
Upgrader $2399,600 Avg RNG Sales/Yr = $1,307,288 Funding Amount = $1,800,686
Nutrient Recovery $1,218,094 Tip FeelYr = $168,140 Funding % of CAPEX 26%
Other $898,600 Bedding Savings/¥e $60,743
Total $6,899,269 $909,434 Total = $1,536172 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,525 $1,526 | $1,527| $1,528 $1,530 $1,531 $1,532 | $1,533| $1,534 $1,535
OPEX (000s) $749 $764 $779 $794 $810 $826 $843 $860 $877 $895
Income (000s) $777 $763 $749 $734 $719 $704 $689 $673 $657 $641
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,536 $1,538 | $1,539| $1,540 $1,541 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $913 $931 $949 $968 $988 $1,007 $1,028 | $1,048 $1,069 $1,091
Income (000s) $624 $607 $589 $572 $554 $535 $516 $497 $478 $458
Unlevered, PreTax IRR = 12% | Average Operating Income* = | $626,738 | | % of OPEX|  69%

* Averageal over twenty year$o account

for inflation
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RNG sales accoufdr 85% ofbiogas plantevenue.This showghe importance of RNG sales on biogas plant economic feasibitity.
example,with 26% funding, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an unlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectively. Alternately, with 26 funding, if RNG production is 5% or 10% lower than anticipated, evenniiN@ sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 18% and 8.% respectivelyAn wnlevered pre-tax IRR MH:: A ay Qi SO2y 2YAO!I f €

Mixed food waste tip fee accoumtor 11% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact biogas plant economiceésibility. For example, with 26 funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$25GJ respecively. Alternately, with 2& funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 12% to 11.2% and 1@3espectivelyAn unlevered,pretax IRR M2 A Ay Qf
economical feasible.

Option D: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $15 $20 $25 $30 $35 $40 $45 $50

$16| --- $16| - 0.0%
$17| --- --- --- --- --- 0.1% | 1.7% $17| - --- --- - - 0.6% | 1.9%
$18| --- 0.6% | 2.2% | 3.6% $18| - 1.2% | 2.4% | 3.6%
$19| --- -—- -—- 0.9% | 2.5% | 4.0% | 5.4% $19| - - 04% | 1.7% | 2.9% | 4.0% | 5.1%
$20| --- -—- 1.0% | 2.7% | 4.2% | 5.7% | 7.0% $20| --- 1.0% | 22% | 3.4% | 4.4% | 55% | 6.5%

% $21| --- 0.9% | 2.7% | 4.3% | 5.8% | 7.2% | 8.5% (ZD $21| 0.2% | 1.5% | 2.7% | 3.8% | 4.9% | 5.9% | 6.8% | 7.8%
o |$22|0.6%| 25% | 4.2% | 5.8% | 7.3% | 8.7% | 10.0% o | $22| 20% | 3.2% | 4.2% | 53% | 6.3% | 7.2% | 8.1% | 9.0%
@ $23| 2.2%| 4.0% | 5.7% | 7.2% | 8.7% | 10.0%| 11.3% 5 $23| 3.6% | 4.7% | 5.7% | 6.6% | 7.6% | 8.5% | 9.4% | 10.2%
P | $24|3.6%| 5.4% | 7.0% | 8.5% | 10.0%| 11.3%| 12.7% @ 1$24| 5.1% | 6.1% | 7.0% | 7.9% | 8.8% | 9.7% | 10.5%] 11.4%
$25| 5.0%| 6.7% | 8.3% | 9.8% | 11.2%| 12.6%| 13.9% $25| 6.4% | 7.4% | 8.3% | 9.2% | 10.0%| 10.9%| 11.7%| 12.5%
$26 | 6.1%| 7.8% | 9.4% | 10.9%| 12.4%| 13.8%| 15.1% $26| 7.6% | 8.5% | 9.4% | 10.3%| 11.1%| 11.9%| 12.7%]| 13.5%
$27 | 7.0%| 8.8% | 10.4%| 11.9%| 13.4%| 14.8%| 16.2% $27| 8.6% | 9.5% | 10.4%| 11.2%| 12.0%| 12.9%| 13.7%]| 14.4%
$28 | 7.8%| 9.5% | 11.2%| 12.8%]| 14.3%| 15.7%| 17.2% $28 | 9.4% | 10.3%| 11.2%| 12.0%| 12.8%| 13.7%| 14.5%]| 15.2%
$29 | 8.3%| 10.1%| 11.8%| 13.4%]| 14.9%| 16.4%| 17.9% $29 | 10.0%| 10.9%| 11.8%| 12.6%)| 13.4%)| 14.2%| 15.0%]| 15.8%
$30| 8.5%| 10.3%| 12.0%| 13.7%]| 15.2%| 16.8%| 18.3% $30| 10.3%| 11.2%| 12.0%| 12.9%| 13.7%)| 14.5%| 15.3%| 16.1%
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Farm ScenarioZ Option EMixed Food Waste Cleaning & RNG Compression Equipment

This biogas plant is estimated¢ost$7.5million to build Operating csts are estimated to average $9854/year. At an RNGak price
of $30/GJ,averagerevenue isestimated to be$1,536172/year. This biogas plantequires £.8 million funding 87% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $570,717year; equal to 5% of opeating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option E:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,879,100 RNG/GJ = $30.00 Farm Investment = $4,721,971
Upgrader $3,085,997 Avg RNG Sales/Yr = $1,307,288 Funding Amount = $2,760,822
Nutrient Recovery $543,094 Tip Feel/Yr = $168,140 Funding % of CAPEX 37%
Other $974,602 Bedding Savings/¥e $60,743
Total $7,482,793 $965,454 Total = $1,536,172 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,525 $1,526 | $1,527| $1,528 $1,530 $1,531 $1,532 | $1,533 $1,534 $1,535
OPEX (000s) $795 $811 $827 $843 $860 $877 $895 $913 $931 $950
Income (000s) $731 $716 $701 $685 $669 $653 $637 $620 $603 $585
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,536 $1,538 | $1,539| $1,540 $1,541 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $969 $988 $1,008| $1,028 $1,049 $1,070 $1,091 | $1,113 $1,135 $1,158
Income (000s) $568 $549 $531 $512 $493 $473 $453 $433 $412 $391
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $570,717 | | %of OPE | 59% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufdr 85% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 3% funding, if RNG productias 10% or 20% higher than anticipat@tle to the availability of high bioggmtential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectively. Alternately, with 3 fundingif RNG production is 5% or 10% lower than anticipated, even wiRN& sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.1% and 8alrespectivelyAn wnlevered pre-tax IRR MH:: A ay Qi SO2y 2YAOI f ¢

Mixed food waste tip fee acomts for 11%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant econoeasilbility. For example, with 3@ funding, if mixed food waste tip fee is
$35/tonne or $50/bnne instead of $25/tonne, the required@NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$25GJ respectively. Alternately, with 3% funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with

an RNG ale priceof $30/GJ, nlevered pre-tax IRRalls from 12% to 11.0% and .06 respectivelyAn unlevered,pre-tax IRR M2 A Ay Qi
economically feasible.

Option E:Sensitivity Analysi§ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Annut Mixed Food Wastdlip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50

$17| --- --- --- --- --- --- 0.3% $17| - --- --- - - - 0.5%
$18| --- --- --- --- --- 0.9% | 2.6% $18| --- --- --- - - 1.1% | 2.5%
$19| --- --- --- --- 1.3% | 3.1% | 4.6% $19| - --- --- 0.3% | 1.7% | 3.0% | 4.2%
$20| --- -—- -—- 15% | 3.3% | 5.0% | 6.5% $20| --- - 0.9% | 2.3% | 3.5% | 4.7% | 5.8%

% $21| --- - 15% | 3.4% | 5.1% | 6.7% | 8.2% (ZD $21| - 0.1% | 15% | 2.8% | 4.0% | 5.2% | 6.3% | 7.3%
x | $22| - 1.3% | 3.3% | 5.1% | 6.8% | 8.3% | 9.7% o | $22| 0.7% | 21% | 3.3% | 4.5% | 5.6% | 6.7% | 7.7% | 8.7%
@ $23| 0.9%| 3.1% | 5.0% | 6.7% | 8.3% | 9.8% | 11.2% 5 $23| 2.6% | 3.8% | 5.0% | 6.1% | 7.1% | 8.1% | 9.1% | 10.0%
P | $24|2.6%| 4.6% | 6.5% | 8.2% | 9.7% | 11.2%| 12.7% @ |$24| 4.3% | 5.4% | 6.5% | 7.5% | 8.5% | 9.4% | 10.4%]| 11.3%
$25| 4.1%| 6.1% | 7.9% | 9.5% | 11.1%| 12.6%| 14.1% $25| 5.8% | 6.9% | 7.9% | 8.8% | 9.8% | 10.7%| 11.6%| 12.5%
$26 | 5.4%| 7.3% | 9.1% | 10.8%| 12.4%| 13.9%| 15.4% $26| 7.1% | 8.1% | 9.1% | 10.1%| 11.0%| 11.9%| 12.7%]| 13.6%
$27 | 6.5%| 8.4% | 10.2%| 11.9%| 13.5%| 150% | 16.5% $27| 8.2% | 9.2% | 10.2%| 11.1%| 12.0%| 12.9%| 13.8%]| 14.6%
$28 | 7.3%| 9.2% | 11.1%| 12.8%]| 14.4%| 16.0%| 17.6% $28 | 9.1% | 10.1%| 11.1%| 12.0%| 12.9%| 13.8%| 14.6%]| 15.5%
$29 | 7.8%| 9.8% | 11.7%| 13.5%]| 15.1%| 16.8%| 18.4% $29| 9.8% | 10.7%| 11.7%| 12.6%)| 13.5%| 14.4%] 15.3%]| 16.1%
$30| 8.1%| 10.1%| 12.0%| 13.8%]| 15.5%| 17.2%| 18.8% $30| 10.0%| 11.0%| 12.0%| 12.9%| 13.8%| 14.7%| 15.6%)| 16.5%
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Farm ScenarioZ Option F Mixed Food Waste Cleaning & Nutrient Recovery Equipment

This bogas plant is estimated twost$7.7million to build Operating costare estimated to average $92I7Yyear. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$l,536172year. This biogas plantquires $.2 million funding 41% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $544,897/year; equal to 55% of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahy unforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option F:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,110,100 RNG/G3= $30.00 Farm Investment = $4,528,007
Upgrader $2,399,600 Avg RNG Sales/Yr = $1,307,288 Funding Amount = $3,207,274
Nutrient Recovery $1,218,094 Tip Feel/Yr = $168,140 Funding % of CAPEX 41%
Other $1,007,487 Bedding Savings/¥e $60,743
Total $7,735,281 $991,275 Total = $1,536,172 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,525 $1,526 | $1,527| $1,528 $1,530 $1,531 $1,532 | $1,533 $1,534 $1,535
OPEX (000s) $816 $832 $849 $866 $883 $901 $919 $937 $956 $975
Income (000s) $709 $694 $679 $663 $646 $630 $613 $596 $578 $560
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,536 $1,538 | $1,539| $1,540 $1,541 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $995 $1,015 | $1,035| $1,056 $1,077 $1,098 $1,120 | $1,143 $1,165 $1,189
Income (000s) $542 $523 $504 $485 $465 $445 $424 $403 $381 $360
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $544,897 | | % of OPEX| 55% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufdr 85% ofbiogas plantevenue. This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 4% funding, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential

mixed food waste)the requiredRNG ale pricefor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectiely. Alternately, with 4% funding, if RNG production is 5% or 10% lower than anticipated, evenniRiN@ sale pricef $30/GJ,
unlevered,pre-tax IRRallsfrom 12% to 10.1% and P®respectivelyAn nlevered pre-tax IRR MH: A ay Qi SO2y 2YA Ol f €

Mixed food waste tip fee accoumtor 11% of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have a sigmant impact on biogas plant economeasibility. For example, with 84 funding, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand<$25GJ respectively. Alternately, with 26 funding, if mixed food waste tip fee is only $20/tonne or $15/tonne, even with
an RNG sale pricef $30/GJ, nlevered pre-tax IRRalls from 2% to 11.0% and 1@% respectivelyAn unlevered pre-tax IRR12% iy Q (i
economically feasible.

Option F: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50
$17| - | - $17| ---
$18| --- --- -—- --- --- 0.2% | 2.1% $18| --- --- --- - - 0.4% | 1.9%
$19| --- --- --- --- 0.6% | 2.6% | 4.3% $19| - --- --- - 1.1% | 2.5% | 3.8%
$20| --- -—- -—- 0.9% | 29% | 4.6% | 6.2% $20| --- - 0.2% | 1.7% | 3.1% | 4.4% | 5.6%

% $21| --- - 0.9% | 3.0% | 4.8% | 6.5% | 8.0% (ZD $21| - 0.9% | 2.3% | 3.6% | 4.9% | 6.0% | 7.1%
x | $22| - 0.6% | 29% | 4.8% | 6.5% | 8.2% | 9.7% o | $22| 0.0% | 1.5% | 29% | 4.1% | 5.3% | 6.5% | 7.5% | 8.6%
@ $23| 0.2%| 2.6% | 4.6% | 6.5% | 8.2% | 9.7% | 11.3% 5 $23| 2.1% | 3.4% | 46% | 58% | 6.9% | 8.0% | 9.0% | 10.0%
P 1 $24|2.1%| 4.3% | 6.2% | 8.0% | 9.7% | 11.3%| 12.8% @ 1$24| 3.9% | 51% | 6.2% | 7.3% | 8.4% | 9.4% | 10.3%| 11.3%
$25| 3.8%| 5.8% | 7.7% | 9.5% | 11.1%| 12.7%| 14.2% $25| 5.6% | 6.7% | 7.7% | 8.7 | 9.7% | 10.7%| 11.6%| 12.6%
$26 | 5.1%| 7.2% | 9.0% | 10.8%| 12.4%| 14.0%| 15.6% $26| 6.9% | 8.0% | 9.0% | 10.0%| 11.0%| 11.9%| 12.8%]| 13.7%
$27 | 6.2%| 8.3% | 10.1%| 11.9%| 13.6%| 15.2%| 16.8% $27| 8.1% | 9.1% | 10.1%| 11.1%| 12.1%| 13.0%| 13.9%]| 14.8%
$28 | 7.1%| 9.1% | 11.1%| 12.9%]| 14.6%| 16.3%| 17.9% $28 | 9.0% | 10.1%| 11.1%| 12.0%| 13.0%| 13.9%| 14.8%]| 15.7%
$29 | 7.7%| 9.8% | 11.7%| 13.6%]| 15.3%| 17.1%| 18.7% $29| 9.7% | 10.7%| 11.7%| 12.7%| 13.6%| 14.6%| 15.5%| 16.4%
$30| 7.9%| 10.1%| 12.0%]| 13.9% | 15.7%| 17.5%] 19.1% $30| 10.0%| 11.0%| 12.0%0 | 13.0%| 14.0%| 14.9%| 15.8%]| 16.7%
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Farm ScenarioZ Option G RNG Compression and Nutrient Recovery Equipment

This biogas plant is estimated tost$7.7million to build Operating costs are estimated to average $7,641/year. At an RNGale
price of$30/GJ,averagerevenue isestimated to bebl,536172/year. This biogas planequires $.0million funding 61% of CAPBXor
an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaist$428531/year; equal to3%% of operating cost
Operating income may or may not be sufficiedepending upon debt term and interest rat® cover both debt repayments arghy
unforeseen negative circumstancesth the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option G: Ecoromic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,382,975 RNG/GJ = $30.00 Farm Investment = $3,731,567
Upgrader $3,085,997 Avg RNG Sales/Yr= $1,307,288 Funding Amount = $3,956,887
Nutrient Recovery $1,218,094 Tip Feel/Yr = $168,140 Funding % of CAPEX 51%
Other $1,001,388 Bedding Savings/¥=  $60,743
Total $7,688,454 $1,107,641 Total = $1,536,172 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,525 $1,526 | $1,527| $1,528 $1,530 $1,531 $1,532 | $1,533| $1,534 $1,535
OPEX (000s) $912 $930 $949 $968 $987 $1,007 $1,027 | $1,047 | $1,068 $1,090
Income (000s) $614 $596 $579 $561 $543 $524 $505 $486 $466 $446
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,536 $1,538 | $1,539| $1,540 $1,541 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $1,111 $1,134 | $1,156| $1,179 $1,203 $1,227 $1,252 | $1,277 $1,302 $1,328
Income (000s) $425 $404 $383 $361 $338 $316 $292 $269 $245 $220
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $428,531 | | %of OPEX  39% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufdr 85% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, with 5% funding, ifRNG production is 10% or 20% higher than anticipétie® to the availability of high biogamtential

mixed food waste)the requiredRNG sale pricéor an wlevered,pre-tax IRRof 12% falls from $30/GJ to$26/GJand <$24/GJ
respectively. Alternatelyyith 51% funding, if RNG production is 5% or 10% lower than anticipated, evenniRiN@ sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 9.4% and @brespectivelyAn inleveredpretax IRR M2 A Ay Qi SO02y2YA O f f

Mixed food wate tip fee accourd for11%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant econoeasilbility. For example, with 84 funding, if mixed food waste tip fee is
$35tonne or $50/tonne instead of $25/tonne, the requird®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand<$25GJ respectively. Alternately, with 34 funding, if mixed food waste tip fee is only $20/tonne or $15/tonnenevith

an RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to 10.7% and 963espectivelyAn wnlevered,pretax IRR M 12 A Ay Q
economically feasible.

Option G: Sensitivity Analysi€ RNG Production & Mixed Food Waste Tip Fee

Change in RNBroduction Amount

Mixed Food Wastip Fee ($/Tonne)

$/GJ RNG

-10%| -5% | 0% 5% 10% | 15%
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Farm ScenarioZ Option HMixed Food Wast€leaning, RNG Compression and Nutrient Recovery Equipment

This biogaplant is estimated taost$8.5million to build Operating costs are estimated to averagelB89482year. At an RNGale
price of 80/GJ,averagerevenue isestimated to bebl,536172/year. This biogas planequires $.4 million funding 63% of CAPBXor

an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaist$346,689year; equal to29% of operating costs.
Operating income is likely insufficiemtepending upon debt term and interest rat® cover both debt repayments arahy unforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, €t is because farm investment (i.e.,
debt) is only47%. Low investment means that even with amevered,pre-taxIRRof 12%, operating incomean be too low.

Option H: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,110,100 RNG/GJ = $30.00 Farm Investment = $3,161,397
Upgrader $3,085,997 Avg RNG Sales/Yr= $1,307,288 Funding Amount = $5,363,069
Nutrient Recovery $1,218,094 Tip Feel/Yr = $168,140 Funding % of CAPEX 63%
Other $1,110,275 Bedding Savings/YrF  $60,743
Total $8,524,466 $1,189,482 Total = $1,536,172 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,525 $1,526 | $1,527| $1528 $1,530 $1,531 $1,532 | $1,533 $1,534 $1,535
OPEX (000s) $979 $999 $1,019| $1,039 $1,060 $1,081 $1,103 | $1,125 $1,147 $1,170
Income (000s) $546 $528 $509 $489 $470 $450 $429 $408 $387 $365
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,536 $1,538 | $1,539| $1,540 $1,541 $1,543 $1,544 | $1,545 $1,547 $1,548
OPEX (000s) $1,194 $1,217 | $1,242| $1,267 $1,292 $1,318 $1,344 | $1,371 $1,398 $1,426
Income (000s) $343 $320 $297 $274 $249 $225 $200 $174 $148 $122
Unlevered, PreTax IRR: 12% Average Operating Income* = | $346,689 | | % of OPEX  29%

* Averagel over twenty years$o account
for inflation
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RNG sales accoufar 83% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic figastbili
example, with 6% funding, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential
mixed food waste)the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ to$26/GJ and <$24/GJ
respectively. Alternately, with 88 funding, if RNG production is 5% or 10% lower than anticipated, evenniRiN@ sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 8.7% arti8% respectivelyAn wnlevered pre-tax IRR ™M 12 dodoyhidally fedsible.

Mixed food waste tip fee accoumtor 14%of biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant econoeasilbility. For example, with &8 fundirg, if mixed food waste tip fee is
$35/tonne or $50/tonne instead of $25/tonne, the requirdNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $30/GJ to
<$27/GJand <$25GJ respectively. Alternately, with 88 funding, if mixed food waste tipdas only $20/tonne or $15/tonne, even with

an RNG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12% to 10.4% and 8respectivelyAn wnlevered,pretax IRR M 12 A Ay Qf
economically feasible.

Option H: Sensitivity Analysi€ RNG Production & Mied Food Waste Tip Fee

Change in RNG Production Amount Mixed Food Wastdlip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $15 | $20 | $25 | $30 | $35 | $40 | $45 | $50
$17| - | - | - $17| - | -
$20 | --- 2.3% $20| --- 0.7%

% $21| --- --- --- - - 2.8% | 5.6% (ZD $21| --- - - - - 1.7% | 3.9%
x | $22| - --- --- - 2.9% | 5.8% | 8.3% o | $22| --- - - 0.3% | 2.7% | 4.7% | 6.5%
@ $23| --- - - 2.8% | 5.8% | 8.4% | 10.8% 5 $23| --- --- 14% | 3.5% | 54% | 7.2% | 8.8%
S g24| - - 2.3% | 5.6% | 8.3% | 10.8%| 13.1% 1 $24| - 2.3% | 4.3% | 6.1% | 7.8% | 9.4% | 10.8%
$25| --- | 1.5%| 5.1% | 8.0% | 10.6%| 13.0%]| 15.2% $25]1.0%| 3.1% | 5.1% | 6.8% | 8.4% | 9.9% | 11.4%| 12.8%
$26| --- | 4.0%| 7.2% | 10.1%)| 12.6%| 14.9%| 17.2% $26| 3.6%| 5.5% | 7.2% | 8.8% | 10.4%| 11.8%| 13.2%| 14.5%
$27| 1.9% | 5.8%| 9.0% | 11.8%)| 14.3%| 16.7%]| 19.0% $27 | 5.6%| 7.4% | 9.0% | 10.6%| 12.0%| 13.4%)| 14.8%| 16.1%
$28 | 3.4%| 7.3%| 10.5%| 13.3%| 15.8%] 18.3%]| 20.6% $28 | 7.1%| 8.8% | 10.5%| 12.0%| 13.4%| 14.8%| 16.1%| 17.4%
$29 | 4.4%| 8.3%| 11.5%| 14.3%| 17.0%| 19.5%]| 21.9% $29 | 8.2%| 9.9% | 11.5%| 13.0%| 14.5%| 15.8%| 17.2%| 18.5%
$30| 4.8% | 8.7%| 12.0%| 14.9%| 17.6%| 20.1%| 22.6% $30| 8.6%| 10.4%| 12.0%| 13.5%| 15.0%| 16.4%)]| 17.7%]| 19.0%
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Figure B shows the required RNG $/GJ sale priceFarm Scenario #7pgfions A¢ G for an mlevered, pretax IRR of 12%. Where

required RNG sale price is >$30/Gagrcentage of required funding is showWhere required RNG sale price is <$30/GJ, a bar
representing +/5% is shown to account for price uncertainty. CRym ® Sy I NA 2 | 1 hLIXIA2Yy | R2SayQi NXBJ
requires $24.61$27.20/GJ. Farm Scenario #7 OptiorgdHBequire funding. Funding increases from 9% (for Optiaim B3% (for Option

H). Figure @ shows that only under the best circumstan(.e., Option A needing the leasequipment) arel,000 cattle feedlotso-
digestingcattle manure and mixed food wastconomically feasible in B.C. without funding.

Figurel9: Farm Scenario #- Requirad RNG Sale Prider 1,000 Feedlot Cattle- Mixed Food Waste

Required RNG $/GJ for 12% IRR
$30 ¢ 9% ¢ 21% ¢ 26% ¢ 37% ¢ 41% ¢ 51% ¢ 63%

$29
$28

$27

RNG ($/GJ)

$25

$24
A B C D E F G H

Farm Scenario #7: 1,000 Feedlot Cattle (Options-A
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2,

Farm Scenario # 8:
500 Feedlot Cattle +
Mixed Food Wast e

Farm Scenario #8 is a 2,5@@dlot cattle codigesting cattle manure and mixed food waste. Farm
Scenario #&ssumes the use of traditional darm biogas plant technologystimated feedstock
volumes andRenewable Natural Gas (RNgg)duction for Farm Scenario #8 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Cattlemanure 17,500 51% 32,883 GJ
Mixed food waste 16,814 49% 81,710 GJ
Total 34,314 100% 114,593GJ

The followingEquipmentChoicesvere assessed for Farm Scenario #8:

Option A: Nadditional equipment,

Option B: Mixedood wastecleaningequipment;

Option C: RN@ompressiorequipment,

Option D: Nutrientrecoveryequipment,

Option E: Mixedood wastecleaningand RNGcompressionequipment,

Option F: Mixedood wastecleaningand rutrient recoveryequipment,

Option G: RN@ompression anchutrient recoveryequipment, and

Option H: Mixed food waste cleaning, RNG compression and nutrient recovery equipment.

For full capital and opeating costs for Farm Scenario @dtionsA ¢ H, see Appendix.H
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Farm Scenario8 OptionA: No Additional Equipment

This biogas plant is estimated tost$9.0 million to build Operating costs are estimated toexage $1,14835year. At an RNGale
price of #4.74GJ averagerevenue istimated to be$2,340562year.¢ KA & 0 A 2 3 I &equits fugdindoRaa @lavgredipre-
taxIRRof 12% Averageoperating income for this biogas plaist$1,197,727/year; equal to 1056 ofoperating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,210,375 RNG/G3= $14.74 Farm Investment = $8,989,517
Upgrader $3,536,400 Avg RNG Sales/Yr= $1,768,353 Funding Amount = $0
Nutrient Recovery $1,071,896 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,170,846 Bedding Savings/¥=  $151,859
Total $8,989,517 $1,142,835 Total = $2,340,562 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $2,151 $2,170 | $2,189| $2,208 $2,227 $2,246 $2,266 | $2,28% $2,306 $2,326
OPEX (000s) $941 $960 $979 $998 $1,018 $1,039 $1,059 | $1,081| $1,102 $1,124

Income (000s) $1,211 $1,211 | $1,210| $1,209 $1,209 $1,208 $1,207 | $1,205| $1,204 $1,202

Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) | $2,347 $2,368 | $2,389| $2,410 $2,432 $2,453 $2,475 | $2,498 $2,520 $2,543
OPEX (000s) $1,147 $1,170 | $1,193| $1,217 $1,241 $1,266 $1,291 $1,317 $1,344 $1,370

Income (000s) $1,200 $1,198 | $1,196| $1,193 $1,190 $1,187 $1,184 | $1,181 $1,177 $1,173

Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $1,197,727| | %of OPEX 105% |

* Averageal over twenty year$o account

P U . Fas LINAROS om:kéSI N
for inflation
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RNG sales account for %6ofbiogas plantevenue.This shows themportance of RNG sales on biogas plant economic feasilbibty.
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggm®tential mixed food waste}the
required RNG sale pricr an wnlevered,pre-tax IRFof 12% falls from $4.74GJ to $14/GJand <$13/GJ respectively. Alternately, if
RNG production is 10% or 20% lower than anticipated, the req&®N@ sale prider an wlevered pre-tax IRRhcreases from $4.74GJ

to >$16/GJ and >$18/GJ respectivelyrtkermore, if only 50% of estimated mixed food waste is availaBlé0{ instead of 1,814
tonnes/year),RNG poduction will be approximately 35% lower. If RNG productionsk 3ower, the requiredRNG sale pricéor an
unlevered,pre-tax IRPf 12% incrases from $14.76J to $22/GJ

Option A: Sensitivity Analysig RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12 - - - - --- 1.3% | 2.7% | 4.0% | 5.2% | 6.4% | 7.5% | 8.5% | 9.5% | 10.5%]| 11.5%
$13 - - - - 15% | 3.0% | 44% | 5.7% | 6.9% | 8.1% | 9.2% | 10.3%| 11.3%| 12.3%| 13.3%
$14| --- - - 15% | 3.2% | 46% | 6.0% | 7.3% | 85% | 9.7% | 10.8%| 11.9%]| 13.0%| 14.0%]| 15.1%
$15 - - 1.3% | 3.0% | 46% | 6.1% | 7.5% | 8.8% | 10.0%| 11.2%| 12.4%)| 13.5%)| 14.6%| 15.7%| 16.8%
$16 - 08% | 2.7% | 44% | 6.0% | 7.5% | 8.9% | 10.2%| 11.5%| 12.7%| 13.9%| 15.1%| 16.2%| 17.3%| 18.4%

$17| 0.0% | 2.1% | 4.0% | 57% | 7.3% | 8.8% | 10.2% | 11.5%| 12.8%| 14.1%| 15.3%| 16.5%| 17.7%| 18.9%| 20.0%
$18| 1.3% | 3.4% | 52% | 6.9% | 8.5% | 10.0% | 11.5% | 12.8%| 14.2%| 15.5%/| 16.8%| 18.0% | 19.2%| 20.4%| 21.6%
$19| 25% | 45% | 6.4% | 8.1% | 9.7% | 11.2% | 12.7% | 14.1%| 15.5%| 16.8%| 18.1%| 19.4%)| 20.7%| 22.0%| 23.2%
$20| 3.6% | 5.6% | 7.5% | 9.2% | 10.8% | 12.4% | 13.9% | 15.3%)| 16.8%| 18.1%| 19.5%| 20.8%)| 22.2%)| 23.5%| 24.8%
$21| 4.6% | 6.7% | 85% | 10.3% | 11.9% | 13.5% | 15.1% | 16.5%]| 18.0% | 19.4%| 20.8%| 22.2%)| 23.6%| 25.0%| 26.3%
$22| 56% | 7.7% | 9.5% | 11.3% | 13.0% | 14.6% | 16.2% | 17.7%| 19.2%| 20.7%| 22.2%)| 23.6%| 25.0%| 26.4%)| 27.8%
$23| 6.6% | 8.6% | 10.5% | 12.3% | 14.0% | 15.7% | 17.3% | 18.9%| 20.4%| 22.0%| 23.5%| 25.0%)| 26.4%)| 27.9%| 29.3%
$24| 7.5% | 9.5% | 11.5% | 13.3% | 15.1% | 16.8% | 18.4% | 20.0%| 21.6%| 23.2%| 24.8%)| 26.3%| 27.8%| 29.3%| 30.9%
$25| 8.3% | 10.4% | 12.4% | 14.3% | 16.1% | 17.8% | 19.5% | 21.2%| 22.8%| 24.4%| 26.0%| 27.6%| 29.2%| 30.8%| 32.4%
$26| 9.1% | 11.3% | 13.2% | 15.2% | 17.0% | 18.8% | 20.6% | 22.3%| 24.0%| 25.6%| 27.3%| 29.0%| 30.6%| 32.2%| 33.8%
$27| 9.8% | 12.0% | 14.0% | 16.0% | 17.9% | 19.7% | 21.5% | 23.3%| 25.1%| 26.8%| 28.5%| 30.2%| 31.9%| 33.6%| 35.3%
$28| 10.4% | 12.6% | 14.7% | 16.7% | 18.7% | 20.6% | 22.4% | 24.3%| 26.1%| 27.9%| 29.7%| 31.4%| 33.2%| 34.9%| 36.7%
$29| 10.8% | 13.0% | 15.2% | 17.3% | 19.3% | 21.2% | 23.2% | 25.1%| 26.9%| 28.8%| 30.6%| 32.5%| 34.3%| 36.1%| 37.9%
$30| 11.0%| 13.2% | 15.4% | 17.5% | 19.6% | 21.6% | 23.5% | 25.5%| 27.4%| 29.3%| 31.2%| 33.1%| 34.9%| 36.8%| 38.6%

$/GJ RNG
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Mixed food waste tip fee accoumfor 18% of biogas plant revenue. Therefore, although less important than RNG sales, foodtiwaste
fee can have a significant impact on biogas plant economic feasibility. For example, if mixecspedpfee is $35/tonne or $4Hnne
instead of $25/tonne, the require®RNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $X4/GJ to $14/GJand <$12/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-
taxIRR of 12% increases from $141GJ to $16/GJand >$18GJ respectively.

Option A: Sensitivity Aalysis¢ Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 0.0% 1.7% 3.3% 4.8% 6.2% 7.5% 8.7% 9.9% 11.1% 12.2% 13.4%
$13 2.4% 3.9% 5.4% 6.7% 8.0% 9.2% 10.4% 11.5% 12.7% 13.8% 14.8%
$14 4.5% 5.9% 7.2% 8.5% 9.7% 10.8% 12.0% 13.1% 14.2% 15.2% 16.3%
$15 6.4% 7.7% 8.9% 10.1% 11.3% 12.4% 13.5% 14.6% 15.6% 16.7% 17.7%
$16 8.2% 9.4% 10.6% 11.7% 12.8% 13.9% 15.0% 16.0% 17.0% 18.1% 19.1%
$17 9.8% 11.0% 12.1% 13.2% 14.3% 15.3% 16.4% 17.4% 18.4% 19.4% 20.4%
$18 11.4% 12.5% 13.6% 14.7% 15.7% 16.8% 17.8% 18.8% 19.8% 20.8% 21.8%
% $19 12.9% 14.0% 15.1% 16.1% 17.1% 18.1% 19.1% 20.1% 21.1% 22.1% 23.1%
x $20 14.4% 15.5% 16.5% 17.5% 18.5% 19.5% 20.5% 21.5% 22.5% 23.4% 24.4%
@ $21 15.8% 16.9% 17.%% 18.9% 19.9% 20.8% 21.8% 22.8% 23.8% 24.7% 25.7%
N $22 17.2% 18.2% 19.2% 20.2% 21.2% 22.2% 23.1% 24.1% 25.1% 26.0% 27.0%
$23 18.6% 19.6% 20.6% 21.5% 22.5% 23.5% 24.4% 25.4% 26.3% 27.3% 28.2%
$24 19.9% 20.9% 21.9% 22.8% 23.8% 24.8% 25.7% 26.7% 27.6% 28.6% 29.5%
$25 21.2% 22.2% 23.2% 24.1% 25.1% 26.0% 27.0% 27.9% 28.9% 29.8% 30.8%
$26 22.5% 23.5% 24.5% 25.4% 26.4% 27.3% 28.3% 29.2% 30.1% 31.1% 32.0%
$27 23.8% 24.7% 25.7% 26.6% 27.6% 28.5% 29.5% 30.4% 31.4% 32.3% 33.2%
$28 24.9% 25.8% 26.8% 27.8% 28.7% 29.7% 30.6% 31.6% 32.5% 33.5% 34.4%
$29 25.8% 26.8% 27.7% 28.7% 29.7% 30.6% 31.6% 32.6% 33.5% 34.5% 35.4%
$30 26.3% 27.3% 28.3% 29.2% 30.2% 31.2% 32.2% 33.1% 34.1% 35.0% 36.0%
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Farm Scenario8 OptionB: Mixed Food Waste Cleaning Equipment

B.C. OrFarm Biogas Benchmark Study, Version 2

This biogas plant is estimated twst$10.1 million to build Operating costs are estimated to average281,693year. At an RNGale

price of §6.76/GJ,averagerevenue iestimated to beb2,582617/year.¢ K A &

0 A 2 3| &equitks fugdindoRa? uBlavegredipre-

taxIRRof 12% Averageoperating income for this biogas plaist$1,350924/year; equal to 1.0% of operating costs. Operating income
should be sufficientdepending upon debt term and interest ratéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,200,000 RNG/G3= $16.76 Farm Investment = $10,127,339
Upgrader $3536,400 Avg RNG Sales/Yr = $2,010,408 Funding Amount = $0
Nutrient Rec. $1,071,896 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,319,042 Bedding Savings/¥=  $151,859
Total $10,127,339 $1,231,693 Total = $2,582,617 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s $2,371 $2,392 | $2,413| $2,434 $2,456 $2,478 $2,499 $2,522 $2,544 $2,567
OPEX (000s) $1,014 $1,034 | $1,055| $1,076 $1,097 $1,119 $1,142 $1,165 $1,188 $1,212
Income (000s) $1,357 $1,358 | $1,3%8| $1,358 $1,358 $1,358 $1,358 $1,357 $1,356 $1,355
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $2,590 $2,613 | $2,637| $2,660 $2,684 $2,709 $2,733 $2,758 $2,783 $2,809
OPEX (000s) $1,236 $1,261 | $1,286| $1,312 $1,338 $1,365 $1,392 $1,420 $1,448 $1,477
Income (000s) $1,354 $1,352 | $1,351| $1,349 $1,347 $1,344 $1,341 $1,338 $1,335 $1,332
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,350,924| | %of OPEX  110% |

* Averageal over twenty year$o account

for inflation

w . 1as
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RNG sales account f@B8% ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, if RNG production is 10% or 20% higher than anticigdtedio the availability of high bioggsotential mixed food waste}he
required RNG sale prictor an wnlevered,pre-tax IRRof 12% falls from $186/GJ to $16/GJand <$14GJ respectively. Alternately, if
RNG production is 10% or 20% lower than anticipates yéquiredRNG sale pricer an wlevered pre-tax IRRhcreases from $186/GJ

to >$18/GJ and >$2GJ respectivelyFurthermore, if only 50% of estimated mixed food waste is available (8,407 instead84f416
tonnes/year),RNG production will be approrately 35% lower. If RNG production is 35% lower, the requRNG sale pricéor an
unlevered,pre-tax IRPf 12% increases from $16 /G to $25/GJ

Option B: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$12 --- --- --- --- --- --- --- 11% | 24% | 3.6% | 4.7% | 57% | 6.7% | 7.7% | 8.6%
$13 --- --- --- --- --- 0.1% | 1.5% | 29% | 4.1% | 53% | 6.4% | 7.4% | 8.4% | 9.4% | 10.4%
$14 --- --- --- --- 02% | 1.8% | 32% | 45% | 5.7% | 6.% | 8.0% | 9.0% | 10.1%| 11.1%| 12.0%
$15 --- --- --- 01% | 1.8% | 3.3% | 4.7% | 6.0% | 7.2% | 8.4% | 9.5% | 10.6%| 11.6%| 12.6% | 13.6%
$16 --- --- --- 15% | 32% | 4.7% | 6.1% | 7.4% | 8.6% | 9.8% | 10.9%| 12.0% | 13.1%| 14.2% | 15.2%
$17 --- --- 11% | 29% | 45% | 6.0% | 7.4% | 8.7% | 9.9% | 11.1%| 12.3% | 13.4% | 14.5% | 15.6% | 16.7%
$18 --- 04% | 24% | 41% | 5.7% | 7.2% | 8.6% | 9.9% | 11.2%| 12.4%| 13.6% | 14.8% | 15.9% | 17.1%| 18.2%
$19 --- 1.7% | 3.6% | 53% | 6.9% | 8.4% | 9.8% | 11.1%| 12.4% | 13.7%| 14.9%| 16.1% | 17.3% | 18.5% | 19.6%

$20| 0.7% | 2.8% | 4.7% | 6.4% | 8.0% | 9.5% | 10.9% | 12.3% | 13.6% | 149% | 16.2% | 17.4% | 18.7% | 19.9%| 21.0%
$21| 1.8% | 3.8% | 5.7% | 7.4% | 9.0% | 10.6%| 12.0% | 13.4% | 14.8%| 16.1% | 17.4% | 18.7% | 20.0% | 21.2%| 22.4%
$22 | 2.8% | 4.8% | 6.7% | 8.4% | 10.1%| 11.6% | 13.1% | 14.5% | 15.9% | 17.3%| 18.7% | 20.0% | 21.3%| 22.6% | 23.8%
$23 | 3.8% | 58% | 7.7% | 9.4% | 11.1%| 12.6% | 14.2% | 15.6% | 17.1% | 18.5%| 19.9% | 21.2% | 22.6%| 23.9% | 25.2%
$24 | 4.7% | 6.7% | 8.6% | 10.4%| 12.0%| 13.6% | 15.2%| 16.7% | 18.2% | 19.6% | 21.0% | 22.4% | 23.8%| 25.2% | 26.6%
$25| 55% | 7.6% | 9.5% | 11.3%| 13.0%| 14.6% | 16.2% | 17.7% | 19.3% | 20.7% | 22.2% | 23.7% | 25.1%| 26.5% | 27.9%
$26 | 6.3% | 8.4% | 10.3%| 12.1%| 13.9%| 15.5% | 17.2%| 18.7% | 20.3% | 21.8%| 23.3% | 24.8% | 26.3% | 27.8% | 29.2%
$27| 6.9% | 9.0% | 11.0%| 12.9%| 14.7%| 16.4% | 18.0% | 19.7% | 21.3% | 22.9% | 24.4% | 26.0% | 27.5%| 29.0%| 30.5%
$28 | 7.4% | 9.6% | 11.6%| 13.5%| 15.3%| 17.1%| 18.8% | 20.5% | 22.2% | 23.8%| 25.4% | 27.0% | 28.6% | 30.26 | 31.8%
$29 | 7.8% | 10.0%| 12.0%| 14.0%| 15.9%| 17.7%| 19.5% | 21.2% | 22.9% | 24.6% | 26.3% | 27.9% | 29.6% | 31.2% | 32.8%
$30 | 7.9% | 10.1%| 12.2%| 14.2%| 16.1%| 18.0% | 19.8% | 21.5% | 23.3% | 25.0%| 26.7% | 28.4% | 30.1%| 31.8% | 33.4%

$/GJ RNG
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Mixed food waste tip fee accoumfor 16% of biogas plahrevenue. Therefore, although less important than RNG sales, food waste tip

B.C. OrFarm Biogas Benchmark Study, Version 2

fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®NG ale pricefor an wnlevered,pre-tax IRR of 12% falls froml6.76/GJ to $16/GJand <$14GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% increases fréh6.76/GJ to $18/GJand >$20GJ respectively.

Option B: Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- 0.4% 1.9% 3.4% 4.7% 5.9% 7.1% 8.2% 9.3% 10.4%
$13 --- 1.1% 2.5% 3.9% 5.2% 6.4% 7.5% 8.7% 9.7% 10.8% 11.8%
$14 1.7% 3.1% 4.4% 5.7% 6.9% 8.0% 9.1% 10.1% 11.2% 12.2% 13.2%
$15 3.7% 4.9% 6.1% 7.3% 8.4% 9.5% 10.5% 11.6% 12.5% 13.5% 14.5%
$16 5.4% 6.6% 7.7% 8.8% 9.9% 10.9% 11.9% 12.9% 13.9% 14.8% 15.8%
$17 7.1% 8.2% 9.3% 10.3% 11.3% 12.3% 13.3% 14.2% 15.2% 16.1% 17.0%
$18 8.6% 9.7% 10.7% 11.7% 12.7% 13.6% 14.6% 15.5% 16.4% 17.4% 18.3%
% $19 10.1% 11.1% 12.1% 13.0% 14.0% 14.9% 15.9% 16.8% 17.7% 18.6% 19.5%
x $20 11.4% 12.4% 13.4% 14.3% 15.3% 16.2% 17.1% 18.0% 18.9% 19.8% 20.7%
@ $21 12.8% 13.7% 14.7% 15.6% 16.5% 17.4% 18.3% 19.2% 20.1% 21.0% 21.9%
N $22 14.1% 15.0% 16.0% 16.9% 17.8% 18.7% 19.5% 20.4% 21.3% 22.2% 23.0%
$23 15.4% 16.3% 17.2% 18.1% 19.0% 19.9% 20.7% 21.6% 22.5% 23.3% 24.2%
$24 16.6% 17.5% 18.4% 19.3% 20.2% 21.0% 21.9% 22.8% 23.6% 24.5% 25.3%
$25 17.8% 18.7% 19.6% 20.5% 21.3% 22.2% 23.1% 23.9% 24.8% 25.6% 26.5%
$26 19.0% 19.9% 20.8% 21.6% 22.5% 23.3% 24.2% 25.1% 25.9% 26.7% 27.6%
$27 20.1% 21.0% 21.8% 22.7% 23.6% 24.4% 25.3% 26.1% 27.0% 27.8% 28.7%
$28 21.1% 22.0% 22.8% 23.7% 24.6% 25.4% 26.3% 27.1% 28.0% 28.8% 29.7%
$29 21.9% 22.8% 23.6% 24.5% 25.4% 26.3% 27.1% 28.0% 28.8% 29.7% 30.6%
$30 22.3% 23.2% 24.1% 25.0% 25.8% 26.7% 27.6% 28.5% 29.3% 30.2% 31.0%
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This biogas plant is estimated ¢ost$10.1 million to build Operating osts are estimated to average $24,470year. At an RNGale
LJ | r¢qiiresRian@iridfof aniinlevered pre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,339,397/year; equal to 886 of operating costs. Operating income
should be sufficientdepending upon debt term and interest ratéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

price of 19.11GJ,averagerevenue iestimated to be$b2,863868year. Thisb2 3 | a

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,210,375 RNG/G3= $19.11 Farm Investment = $10,124,805
Upgrader $4,523,821 Avg RNG Sales/Yr = $2,291,659 Funding Amount = $0
Nutrient Rec. $1,071,896 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,318,712 Bedding Savings/¥=  $151,859
Total $10124,805 $1,524,470 Total = $2,863,868 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s $2,627 $2,650 | $2,674| $2,697 $2,722 $2,746 $2,771 $2,796 $2,821 $2,846
OPEX (000s) $1,255 $1,280 | $1,306| $1,332 $1,358 $1,385 $1,413 $1,441 $1,470 $1,500
Income (000s) $1,372 $1,370 | $1,368| $1,366 $1,363 $1,361 $1,357 $1,354 $1,351 $1,347
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $2,872 $2,898 | $2,924| $2,951 $2,978 $3,005 $3,033 $3,061 $3,089 $3,117
OPEX (000s) $1,530 $1,560 |$1,591| 9$1,8&23 $1,656 $1,689 $1,723 $1,757 $1,792 $1,828
Income (000s) $1,342 $1,338 | $1,333| $1,328 $1,322 $1,316 $1,310 $1,304 $1,297 $1,289
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,339,397] | %of OPEX  88% |

* Averagel over twenty yeardo account

for inflation
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RNG sales account for &0ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG productioni8% or 20% higher than anticipatétle to the availability of high bioggmtential mixed food waste}he

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $121/GJ to $18/GJand <$16GJ respectively. Alternately, if

RNG productin is 10% or 20% lower than anticipated, the requiRNIG sale priclr an wnlevered pre-tax IRRcreases from $121/GJ

to >$21/GJ and >$2GJ respectivelyFurthermore, if only 50% of estimated mixed food waste is available (8,407 instea¢B&#16
tonnes/year) RNG production will be approximately 35% loweRNG production is 35% lower, even withRING sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 10.8%\n wnlevered,pre-tax IRR MmH> A ay Qi SO2y2YAOlLftte FSIaAof

Option C:Sensitvity Analysis¢ RNG Production
Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$12 --- --- --- --- --- --- --- --- --- --- --- 1.0% | 2.3% | 3.5% | 4.7%
$13 --- --- --- --- --- --- --- --- --- 0.5 | 1.9% | 3.2% | 4.5% | 5.6% | 6.7%
$14 --- --- --- --- --- --- --- --- 1.0% | 25% | 3.9% | 5.2% | 6.4% | 7.5% | 8.6%
$15 --- --- --- --- --- --- --- 14% | 29% | 4.4% | 5.7% | 7.0% | 8.2% | 9.3% | 10.4%
$16 --- --- --- --- --- --- 15% | 3.1% | 4.7% | 6.1% | 7.4% | 8.6% | 9.8% | 11.0%| 12.1%
$17 --- --- --- --- --- 14% | 3.1% | 4.8% | 6.2% | 7.6% | 8.9% | 10.2%| 11.4%| 12.6%| 13.7%
$18 --- --- --- --- 1.0% | 29% | 4.7% | 6.2% | 7.7% | 9.1% | 10.4%| 11.7%| 12.9%]| 14.1%| 15.3%

% $19 --- --- --- 05% | 25% | 4.4% | 6.1% | 7.6% | 9.1% | 10.5%| 11.8%| 13.1%| 14.4%]| 15.6%| 16.8%
@ | $20 --- --- --- 1.9% | 3.9% | 57% | 7.4% | 8.9% | 10.4%| 11.8%| 13.2%| 14.5%| 15.8%| 17.0%| 18.3%
5 $21 --- --- 1.0% | 3.2% | 52% | 7.0% | 8.6% | 10.2%| 11.7%| 13.1%| 14.5%| 15.8%| 17.2%| 18.4%| 19.7%
@ | $22 --- --- 23% | 45% | 6.4% | 8.2% | 9.8% | 11.4%| 12.9%| 14.4%| 15.8%| 17.2%]| 18.5%]| 19.8%| 21.1%
$23 --- 11% | 35% | 56% | 7.5% | 9.3% | 11.0%| 12.6%| 14.1%| 15.6%| 17.0%| 18.4%)| 19.8%| 21.2%| 22.6%
$24 --- 23% | 47% | 6.7% | 8.6% | 10.4% | 12.1%| 13.7%]| 15.3%]| 16.8%| 18.3%| 19.7%]| 21.1%| 22.6%| 23.9%
$25| 0.8% | 3.4% | 57% | 7.8% | 9.7% | 11.5% | 13.2%| 14.8%| 16.4%| 18.0%| 19.5%)| 21.0%| 22.4%| 23.9%| 253%
$26| 1.7% | 4.4% | 6.6% | 8.7% | 10.6% | 12.4% | 14.2%| 15.9%)| 17.5%| 19.1%| 20.6%| 22.2%| 23.7%| 25.2%| 26.7%
$27| 25% | 51% | 7.4% | 9.5% | 11.5% | 13.3% | 15.1%| 16.8%)| 18.5%| 20.1%| 21.7%| 23.3%| 24.9%| 26.4%| 28.0%
$28| 3.0% | 5.7% | 8.0% | 10.1% | 12.2% | 14.1% | 15.9%| 17.7%)| 19.4%| 21.1%| 22.7%| 24.4%| 26.0%| 27.6%| 29.2%
$29| 3.4% | 6.0% | 8.4% | 10.6% | 12.7% | 14.6% | 16.5%| 18.3%)| 20.1%| 21.8%| 23.6%| 25.2%| 26.9%| 28.6%| 30.2%
$30| 3.5% | 6.2% | 8.6% | 10.8% | 12.9% | 14.9% | 16.8%| 18.6%)| 20.5%| 22.2%| 24.0%| 25.7%| 27.4%]| 29.1%| 30.8%
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fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the rguired RNG sale prictor an wnlevered,pre-tax IRR of 12% falls from $19/GJ to $18GJand <$16GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% areases from $191/GJ to $21/GJand >$22GJ respectively.

Option C:Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- --- 1.3% 2.8% 4.2% 5.5% 6.7%
$13 --- --- --- --- 0.3% 1.9% 3.4% 4.7% 6.0% 7.2% 8.3%
$14 - --- --- 1.0% 2.5% 3.9% 5.2% 6.5% 7.6% 8.8% 9.8%
$15 --- 0.1% 1.7% 3.1% 4.5% 57% 6.9% 8.1% 9.2% 10.3% 11.3%
$16 0.8% 2.3% 3.7% 5.0% 6.2% 7.4% 8.5% 9.6% 10.7% 11.7% 12.7%
$17 2.% 4.2% 5.5% 6.7% 7.8% 8.9% 10.0% 11.1% 12.1% 13.1% 14.0%
$18 4.7% 6.0% 7.1% 8.3% 9.4% 10.4% 11.4% 12.4% 13.4% 14.4% 15.3%
% $19 6.4% 7.6% 8.7% 9.8% 10.8% 11.8% 12.8% 13.8% 14.7% 15.7% 16.6%
o $20 8.0% 9.1% 10.2% 11.2% 12.2% 13.2% 14.1% 15.1% 16.0% 17.0% 17.9%
@ $21 9.5% 10.6% 11.6% 12.6% 13.5% 14.5% 15.4% 16.4% 17.3% 18.2% 19.1%
N $22 11.0% 12.0% 12.9% 13.9% 14.8% 15.8% 16.7% 17.6% 18.5% 19.4% 20.3%
$23 12.3% 13.3% 14.3% 15.2% 16.1% 17.0% 17.9% 18.8% 19.7% 20.6% 21.5%
$24 13.7% 14.6% 15.5% 16.5% 17.4% 18.3% 19.2% 20.0% 20.9% 21.8% 22.7%
$25 14.9% 15.9% 16.8% 17.7% 18.6% 19.5% 20.4% 21.2% 22.1% 23.0% 23.8%
$26 16.2% 17.1% 18.0% 18.9% 19.8% 20.6% 21.5% 22.4% 23.3% 24.1% 25.0%
$27 17.3% 18.2% 19.1% 20.0% 20.9% 21.7% 22.6% 23.5% 24.4% 25.2% 26.1%
$28 18.3% 19.2% 20.1% 21.0% 21.9% 22.7% 23.6% 24.5% 25.4% 26.2% 27.1%
$29 19.0% 20.0% 20.9% 21.8% 22.7% 23.6% 24.4% 25.3% 26.2% 27.1% 27.9%
$30 19.4% 20.4% 21.3% 22.2% 23.1% 24.0% 24.9% 25.8% 26.6% 27.5% 28.4%
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Farm Scenario8 OptionD: Nutrient Rcovery Equipment
This biogas plant is estimated ¢ost$10.0million to build Operating costare estimated to average $1,48®8year. At an RNGale

price of 88.58GJ,averagerevenue iestimated to beb2,800419%year.¢ K A &

B.C. OrFarm Biogas Benchmark Study, Version 2

0 A 2 3| Fequirdfs funylingoRa? @lavegredipre-

tax IRRof 12% Averageoperating income for this biogas plaist$1,330421/year; equal to 9% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repyments andany unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option D: Economic Assessment

CAPEX OPEX* Revene Investment
Digester $3,441,375 RNG/G3= $18.58 Farm Investment = $10,03.,191
Upgrader $3,536,400 Avg RNG Sales/Yr = $2,228,210 Funding Amount = $0
Nutrient Rec. $1,746,896 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,306,520 Bedding Savings/¥=  $151,859
Total $10,031,191 $1,469,998 Total = $2,800,419 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s] $2,569 $2,592 | $2,615| $2,638 | $2,662 $2,685 $2,709 | $2,734 | $2,758 $2,783
OPEX (000s) $1,210 $1,234 | $1,259| $1,284 | $1,310 $1,336 $1,363 | $1,390| $1,418 $1,446
Income (000s)| $1,359 $1,358 | $1,356| $1,354 | $1,352 $1,349 $1,347 | $1,344| $1,341 $1,337
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $2,808 $2,834 | $2,860| $2,885 $2,912 $2,938 $2,965 $2,992 $3,020 $3,048
OPEX (000s) $1,475 $1,504 | $1,535| $1,565 $1,597 $1,629 $1,661 $1,694 $1,728 $1,763
Income (000s) $1,333 $1,329 | $1,325| $1,320 $1,315 $1,310 $1,304 $1,298 $1,292 $1,285
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,330,421| | %of OPEX  91% |

* Averageal over twenty year$o account

for inflation
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RNG sales account for @0ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility
example, if RNG production is 10% or 20% higher #mticipated(due to the availability of high bioggmtential mixed food waste}he

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $188/GJ to $17/GJand <$16GJ respectively. Alternately, if

RNG production is 10% or 20% lowart anticipated, the requireBNG sale pricer an wnlevered pre-tax IRRcreases from $188/GJ

to >$20/GJ and >$23J respectivelyFurthermore, if only 50% of estimated mixed food waste is available (8,407 instead8d#16
tonnes/year) RNG productin will be approximately 35% lower. If RNG production is 35% lower, evenmiRN@& sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 11%.An wlevered,pretax IRR M 12 A Ay QG SO2y2YAOFfté& TSI aAaoft

Option D: Sensitivity Analysi€ RNG Prduction

Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12| — | ] = | 08%| 21%]| 3.4% | 45% | 5.6%
$13| - — | 01% | 1.6% | 3.0% | 4.2% | 5.4% | 6.5% | 7.6%
$14 - | 0.6% | 2.1% | 35% | 4.9% | 6.1% | 7.3% | 8.4% | 9.4%
$15| - - | 0.8% | 2.4% | 3.9% | 5.3% | 6.6% | 7.8% | 9.0% | 10.1%| 11.2%
$16| - -~ | 0.8% | 25% | 4.1% | 5.6% | 6.9% | 8.2% | 9.4% | 10.6%]| 11.7%]| 12.8%
$17| — ~— | 06% | 24% | 41% | 5.7% | 7.1% | 8.4% | 9.7% | 11.0%| 12.2%] 13.3%]| 14.4%
$18| - | 01% | 21% | 3.9% | 5.6% | 7.1% | 8.5% | 9.9% | 11.2%] 12.4%]| 13.7%] 14.8%]| 16.0%
Q [$19] - - | 1.6% | 35% | 53% | 6.9% | 8.4% | 9.9% | 11.3%| 12.6%| 13.9%]| 15.1%)] 16.3%]| 17.5%
@ [$20] -- - | 0.8% | 3.0% | 4.9% | 6.6% | 8.2% | 9.7% | 11.2%]| 12.6%| 13.9%] 15.2%| 16.5%]| 17.8%| 19.0%
S [s21] - - | 21% | 42% | 6.1% | 7.8% | 9.4% | 11.0%| 12.4%]| 13.9%| 15.29%]| 16.6%| 17.9%]| 19.2%| 20.4%
B $22] - | 1.0% | 3.4% | 5.4% | 7.3% | 9.0% | 10.6%| 12.2%| 13.7%]| 15.1%| 16.5%]| 17.9%| 19.29| 20.6%| 21.9%
$23| — | 22% | 45% | 65% | 8.4% | 10.1%]| 11.7% | 13.3%]| 14.8%)| 16.3%| 17.8%] 19.29%]| 20.6%] 21.9%]| 23.3%

$24| 0.8% | 3.4% | 56% | 7.6% | 9.4% | 11.2% | 12.8% | 14.4%)| 16.0%| 17.5%| 19.0%| 20.4%| 21.9%| 23.3%| 24.7%
$25| 1.9% | 4.4% | 6.6% | 8.6% | 10.5% | 12.2% | 13.9% | 15.5%)| 17.1%| 18.7%| 20.2%| 21.7%| 23.2%| 24.6%| 26.1%
$26| 2.8% | 53% | 7.5% | 9.5% | 11.4% | 13.2% | 14.9% | 16.6%)| 18.2%| 19.8%| 21.4%| 22.9%| 24.4%/| 25.9%| 27.4%
$27| 3.5% | 6.0% | 8.2% | 10.3% | 12.2% | 14.1% | 15.8% | 17.6%)| 19.2%| 20.9%| 22.5%| 24.1%| 25.6%| 27.2%| 28.7%
$28| 4.0% | 6.6% | 8.9% | 11.0% | 12.9% | 14.8% | 16.6% | 18.4%)| 20.1%| 21.8%| 23.5%| 25.1%| 26.8%| 28.4%| 30.0%
$29| 4.4% | 7.0% | 9.3% | 11.4% | 13.4% | 15.4% | 17.3% | 19.1%)| 20.8%| 22.6%| 24.3%| 26.0%| 27.7%| 29.4%| 31.0%
$30| 45% | 7.1% | 9.5% | 11.6% | 13.7% | 15.7% | 17.6% | 19.4%)| 21.2%| 23.0%| 24.7%| 26.5%| 28.2%| 29.9%| 31.6%

193
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fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®&NG sale pricor an wnlevered,pre-tax IRR of 12% falls from 858/GJ to $18GJand <$15GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% increasrom $1858/GJ to $20/GJand >$22GJ respectively.

Option D: Sensitivity Analysig Mixed Food Wastdip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- 0.8% 2.4% 3.8% 5.1% 6.4% 7.6%
$13 --- --- --- --- 1.5% 3.0% 4.3% 5.6% 6.8% 8.0% 9.1%
$14 - --- 0.5% 2.1% 3.5% 4.9% 6.1% 7.3% 8.5% 9.6% 10.6%
$15 --- 1.2% 2.7% 4.1% 5.4% 6.6% 7.8% 8.9% 10.0% 11.0% 12.1%
$16 1.9% 3.3% 4.6% 5.9% 7.1% 8.2% 9.3% 10.4% 11.4% 12.4% 13.4%
$17 3.8% 5.1% 6.4% 7.5% 8.6% 9.7% 10.8% 11.8% 12.8% 13.8% 14.8%
$18 5.6% 6.8% 8.0% 9.1% 10.1% 11.2% 12.2% 13.2% 14.2% 15.1% 16.1%
% $19 7.3% 8.4% 9.5% 10.5% 11.6% 12.6% 13.6% 14.5% 15.5% 16.4% 17.3%
x $20 8.8% 9.9% 10.9% 12.0% 12.9% 13.9% 14.9% 15.8% 16.8% 17.7% 18.6%
@ $21 10.3% 11.3% 12.3% 13.3% 14.3% 15.2% 16.2% 17.1% 18.0% 18.9% 19.8%
N $22 11.7% 12.7% 13.7% 14.6% 15.6% 16.5% 17.4% 18.3% 19.2% 20.1% 21.0%
$23 13.1% 14.0% 15.0% 15.9% 16.8% 17.8% 18.7% 19.6% 20.5% 21.3% 22.2%
$24 14.4% 15.3% 16.3% 17.2% 18.1% 19.0% 19.9% 20.8% 21.7% 22.5% 23.4%
$25 15.7% 16.6% 17.5% 18.4% 19.3% 20.2% 21.1% 22.0% 22.8% 23.7% 24.6%
$26 16.9% 17.8% 18.7% 19.6% 20.5% 21.4% 22.2% 23.1% 24.0% 24.9% 25.7%
$27 18.0% 18.9% 19.8% 20.7% 21.6% 22.5% 23.4% 24.2% 25.1% 26.0% 26.8%
$28 19.0% 19.9% 20.8% 21.7% 22.6% 23.5% 24.4% 25.2% 26.1% 27.0% 27.8%
$29 19.8% 20.7% 21.6% 22.5% 23.4% 24.3% 25.2% 26.1% 27.0% 27.8% 28.7%
$30 20.2% 21.1% 22.0% 22.9% 23.8% 24.7% 25.6% 26.5% 27.4% 28.3% 29.2%
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Farm Scenario8 Option EMixed FoodVaste Cleaning & RNG Compression Equipment
This biogas plant is estimated ¢ost$11.3million to build Operating costs are estimated to avgea$l,61328/year. At an RNGale

price of 1.14GJ,averagerevenue iestimated to be$3,107,533year.Thiso A 2 3 | &

LJtrequfrés fuRdn§od afi rigvered pre-

tax IRRof 12% Averageoperating income for this biogas plaist$1,494,209year; equal to 936 of operating costs. Operating income
should be sufficientdepending upon debt term and interesttes to cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option E:Economic Assessment

CAPEX OPEX* Revene Investment
Digester $4,200,000 RNG/G3= $21.14 Farm Investment = $11,262,626
Upgrader $4,523,821 Avg RNG Sales/Yr = $2,535,324 Funding Amount = $0
Nutrient Rec. $1,071,896 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,466,909 Bedding Savings/¥=  $151,859
Total $11,262,626 $1,613,328 Total = $3,107,533 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s] $2,848 $2,874 | $2,899| $2,925 | $2,952 $2,979 $3,006 | $3,033| $3,060 $3,088
OPEX (000s) $1,328 $1,355 | $1,382| $1,409 | $1,437 $1,466 $1,496 | $1,525| $1,556 $1,587
Income (000s)| $1,520 $1,519 | $1,518| $1,516 | $1,514 $1,512 $1,510 | $1,507 | $1,505 $1,501
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $3,116 $3,145 | $3,174| $3,203 $3,232 $3,262 $3,292 $3,323 $3,354 $3,385
OPEX (000s) $1,619 $1,651 | $1,684| $1,718 $1,752 $1,787 $1,823 $1,860 $1,897 $1,935
Income (000s) $1,498 $1,494 | $1,490| $1,485 $1,480 $1,475 $1,469 $1,463 $1,457 $1,450
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,494,205| | %of OPEX]  93% |

* Averageal over twenty year$o account

for inflation
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RNG sales account for &ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, if RNG productios 10% or 20% higher than anticipatglie to the availability of high bioggmtential mixed food waste}he

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $214/GJ to $20/GJand <$18GJ respectively. Alternately, if

RNG prodution is 10% or 20% lower than anticipated, the requiRiNIG sale pricer an wlevered pre-tax IRRhcreases from $214/GJ

to >®3/GJ and >$26&J respectivelyFurthermore, if only 50% of estimated mixed food waste is available (8,407 instead84f416
tonnes/year) RNG production will be approximately 35% lower. If RNG production is 35% lower, even RiIGasale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 8%.An wnlevered,pretax IRR M 1> Aay Qi SO2y2YAOlLttée FSIFaAAOT

Option E:Sensiivity Analysis¢ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12| - 0.9% | 2.1%
$13| - 0.6% | 1.9% | 3.1% | 4.2%
$14| - 1.3% | 2.6% | 3.9% | 5.0% | 6.1%
$15| - 0.3% | 1.8% | 3.2% | 4.4% | 56% | 6.8% | 7.9%
$16| - 0.5% | 21% | 3.5% | 49% | 6.1% | 7.3% | 8.4% | 9.5%
$17| - 05% | 2.2% | 3.7% | 51% | 6.4% | 7.6% | 8.8% | 10.0%]| 11.0%
$18| - 0.3% | 21% | 3.7% | 5.2% | 6.6% | 7.9% | 9.1% | 10.3%| 11.4%| 12.5%

% $19| - 1.8% | 35% | 51% | 6.6% | 7.9% | 9.2% | 10.5%| 11.7%| 12.8%| 14.0%
x |$20| --- 1.3% | 3.2% | 49% | 6.4% | 7.9% | 9.2% | 10.5%| 11.8%| 13.0%| 14.2%| 15.4%
@ $21| - 0.6% | 2.6% | 44% | 6.1% | 7.6% | 9.1% | 10.5%| 11.8%| 13.1%)| 14.3%| 15.5%]| 16.7%
22| - 1.9% | 3.9% | 5.6% | 7.3% | 8.8% | 10.3%| 11.7%| 13.0%| 14.3%| 15.6%| 16.8%| 18.1%
$23| - 0.9% | 3.1% | 50% | 6.8% | 8.4% | 10.0% | 11.4%| 12.8%| 14.2%| 15.5%]| 16.8%| 18.1%| 19.4%
$24| - 21% | 42% | 6.1% | 7.9% | 9.5% | 11.0%| 12.5%)| 14.0%| 15.4%]| 16.7%)| 18.1%]| 19.4%]| 20.7%
$25| - 0.8% | 3.2% | 52% | 7.1% | 8.9% | 10.5% | 12.1% | 13.6%| 15.1%)| 16.5%| 17.9%| 19.3%| 20.6%| 21.9%
$26| - 1.7% | 41% | 6.2% | 8.0% | 9.8% | 11.5% | 13.1% | 14.6%| 16.1%| 17.6%| 19.0%| 20.4%| 21.8%| 23.2%
$27| - 24% | 48% | 6.9% | 8.8% | 10.6% | 12.3% | 14.0% | 15.5%| 17.1%)| 18.6%| 20.1%| 21.5%| 22.9%| 24.3%
$28| 0.2% | 3.0% | 54% | 7.5% | 9.5% | 11.3% | 13.0% | 14.7% | 16.3%| 17.9%| 19.5%| 21.0%| 22.5%| 24.0%| 25.4%
$29| 0.5% | 3.3% | 57% | 7.9% | 9.9% | 11.8% | 13.6% | 15.3% | 17.0%| 18.6%)| 20.2%| 21.7%| 23.3%| 24.8%| 26.3%
$30| 0.6% | 3.4% | 59% | 8.1% | 10.1% | 12.0% | 13.8% | 15.6% | 17.3%| 18.9%| 20.5%| 22.1%| 23.7%| 25.3%| 26.8%
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fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®&NG sale pricor an wnlevered,pre-tax IRR of 12% falls from $2%/GJ to $20/GJand <$18GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% increases from $2AGJ to $23/GJand >$24GJ respectively.

Option E:Sensitivity Analysi€ Mixed Food Wastd'ip Fee

$/GJ RNG

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- --- 0.1% 1.5% 2.9% 4.1%
$13 --- --- --- --- --- --- 0.7% 2.1% 3.4% 4.6% 5.8%
$14 --- --- --- --- --- 1.3% 2.6% 3.9% 5.1% 6.2% 7.3%
$15 --- --- - 0.5% 1.9% 3.2% 4.4% 5.5% 6.6% 7.7% 8.7%
$16 -—- -—- 1.1% 2.4% 3.7% 4.9% 6.0% 7.0% 8.1% 9.1% 10.0%
$17 0.3% 1.7% 3.0% 4.2% 5.3% 6.4% 7.5% 8.5% 9.4% 10.4% 11.3%
$18 2.2% 3.5% 4.6% 5.8% 6.8% 7.9% 8.9% 9.8% 10.8% 11.7% 12.6%
$19 3.9% 5.1% 6.2% 7.2% 8.2% 9.2% 10.2% 11.1% 12.0% 12.9% 13.8%
$20 5.5% 6.6% 7.6% 8.6% 9.6% 10.5% 11.5% 12.4% 13.2% 14.1% 15.0%
$21 7.0% 8.0% 9.0% 10.0% 10.9% 11.8% 12.7% 13.6% 14.4% 15.3% 16.1%
$22 8.4% 9.4% 10.3% 11.2% 12.1% 13.0% 13.9% 14.7% 15.6% 16.4% 17.3%
$23 9.7% 10.7% 11.6% 12.5% 13.3% 14.2% 15.1% 15.9% 16.7% 17.5% 18.4%
$24 11.0% 11.9% 12.8% 13.7% 14.5% 15.4% 16.2% 17.0% 17.8% 18.7% 19.5%
$25 12.3% 13.1% 14.0% 14.8% 15.7% 16.5% 17.3% 18.1% 18.9% 19.7% 20.5%
$26 13.4% 14.2% 15.1% 15.9% 16.8% 17.6% 18.4% 19.2% 20.0% 20.8% 21.6%
$27 14.4% 15.3% 16.1% 16.9% 17.8% 18.6% 19.4% 20.2% 21.0% 21.8% 22.6%
$28 15.3% 16.2% 17.0% 17.8% 18.7% 19.5% 20.3% 21.1% 21.9% 22.7% 23.5%
$29 16.0% 16.8% 17.7% 18.5% 19.4% 20.2% 21.0% 21.8% 22.6% 23.4% 24.2%
$30 16.3% 17.2% 18.0% 18.9% 19.7% 20.5% 21.4% 22.2% 23.0% 23.8% 24.6%
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Farm Scenario8# Option F Mixed Food Waste Cleaning & Nutrient Recovery Equipment
This biogas plant is estirteal to cost$11.2million to build Operating costs are estimated to average $8,858year. At an RNGale

price of £0.61GJ,averagerevenue iestimated to be$b3,044,126year.¢ K A &

0 A 2 3| &equitks fugdinfoRe? @lavegredipre-

tax IRRof 12% Averageoperating income for this biogas plaist$1,485,27@year; equal to 986 of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstanceswith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option F:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,431,000 RNG/G3= $20.61 Farm Investment = $11,169,012
Upgrader $3,536,400 Avg RNG Sales/¥r $2,471,918 Funding Amount = $0
Nutrient Rec. $1,746,896 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,454,716 Bedding Savings/¥=  $151,859
Total $11,169,012 $1,558,856 Total = $3,044,126 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s $2,790 $2,815 | $2,841| $2,866 $2,892 $2,918 $2,944 $2,971 $2,998 $3,025
OPEX (000s) $1,283 $1,309 | $1,335| $1,362 $1,389 $1,417 $1,445 $1,474 $1,503 $1,533
Income (000s) $1,507 $1,507 | $1,506| $1,504 $1,503 $1,501 $1,499 $1,497 $1,495 $1,492
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $3,053 $3,081 | $3,109| $3,137 $3,166 $3,195 $3,225 $3,255 $3,285 $3,315
OPEX (000s) $1,564 $1,595 | $1,627| $1,660 $1,693 $1,727 $1,761 $1,797 $1,833 $1,869
Income (00s) $1,489 $1,485 |$1,482| $1,478 $1,473 $1,468 $1,463 $1,458 $1,452 $1,446
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,485,270] | %of OPEX]  95% |

* Averageal over twenty year$o account

for inflation
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RNG sales account for @lofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of highiogaspotential mixed food waste}he

required RNG sale pricor an wnlevered,pre-tax IRRof 12% falls from $20.686J to $19/GJand <$18GJ respectively. Alternately, if

RNG production is 10% or 20% lower than anticipated, the req&®N@ sale pricer an wnlevered pre-tax IRRcreases from $20.61/GJ

to >$22/GJ and >$26J respectivelyFurthermore, if only 50% of estimated mixed food waste is available (8,407 instead84f416
tonnes/year) RNG production will be approximately 35% lower. If RN@uyartion is 35% lower, even witm&NG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% t®.%6.An wnlevered,pretax IRR M1 Aay Qi SO2y2YAOlLtteée FSIFaAAOT

Option F: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$12| --- 0.7% | 1.9% | 3.0%
$13| --- 0.3% | 1.6% | 2.8% | 4.0% | 5.0%
$14| --- 09% | 23% | 3.5% | 4.7% | 5.8% | 6.9%
$15| --- 1.3% | 2.7% | 4.0% | 53% | 6.4% | 7.5% | 8.6%
$16| --- 1.5% | 3.0% | 44% | 5.7% | 6.9% | 8.0% | 9.1% | 10.2%
$17| --- 1.5% | 3.1% | 45% | 5.9% | 7.2% | 8.4% | 9.5% | 10.7%| 11.7%
$18| --- 1.3% | 3.0% | 45% | 6.0% | 7.3% | 8.6% | 9.8% | 11.0%| 12.1%| 13.2%

o |$19| - 09% | 2.7% | 4.4% | 5.9% | 7.3% | 8.7% | 9.9% | 11.2%| 12.4%]| 13.5%| 14.6%
E $20| --- 03% | 23% | 4.0% | 57% | 7.2% | 8.6% | 9.9% | 11.2%| 12.5%/| 13.7%] 14.9%| 16.0%
5 $21| --- 1.6% | 3.5% | 5.3% | 6.9% | 8.4% | 9.8% | 11.2%| 12.5%| 13.7%| 15.0%| 16.2%| 17.4%
22| - 0.7% | 2.8% | 4.7% | 6.4% | 8.0% | 9.5% | 11.0%| 12.4%| 13.7%| 15.0%| 16.2%| 17.5%| 18.7%
$23| --- 1.9% | 4.0% | 58% | 7.5% | 9.1% | 10.7%| 12.1%| 13.5%| 14.9%| 16.2%| 17.5%| 18.8%| 20.0%
$24| --- 0.7% | 3.0% | 5.0% | 6.9% | 8.6% | 10.2%| 11.7%| 13.2%| 14.6%| 16.0%| 17.4%| 18.7%| 20.0%| 21.3%
$25| --- 1.8% | 40% | 6.0% | 7.9% | 9.6% | 11.2%| 12.8%| 14.3%| 15.7%| 17.1%| 18.5%| 19.9%| 21.2%| 22.6%
$26| 0.1% | 2.7% | 4.9% | 6.9% | 8.8% | 10.5% | 12.2% | 13.8%| 15.3%| 16.8%| 18.2%| 19.7%| 21.1%| 22.4%| 23.8%
$27| 0.8% | 3.4% | 56% | 7.7% | 9.6% | 11.3% | 13.0% | 14.6%| 16.2%| 17.7%| 19.2%| 20.7%| 22.2%| 23.6%| 25.0%
$28| 1.3% | 3.9% | 6.2% | 8.3% | 10.2% | 12.0% | 13.7%| 15.4%| 17.0%| 18.6%| 20.1%| 21.7%| 23.1%| 24.6%| 26.1%
$29| 1.6% | 4.2% | 6.6% | 8.7% | 10.6% | 12.5% | 14.3% | 16.0%| 17.6%| 19.3%| 20.8%| 22.4%| 24.0%| 25.5%| 27.0%
$30| 1.7% | 4.4% | 6.7% | 8.9% | 10.8% | 12.7% | 14.5% | 16.3%| 17.9%| 19.6%| 21.2%| 22.8%| 24.4%| 25.9%| 27.5%
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Mixed food waste tip fee accoumfor 146 0f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale pricor an wlevered,pre-tax IRR of 12% falls from $20/&l) to $20/GJand $17/GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the reqRMN@ sale pricr an wnlevered,pre-

taxIRR of 12% increases from $20@1 to $22/GJand >$24GJ respectively.

Option F: Sensitivity Analysig Mixed Fad WasteTip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 - --- --- --- --- --- 1.1% 2.5% 3.8% 5.0%
$13 --- --- --- --- --- 0.3% 1.7% 3.0% 4.3% 5.4% 6.5%
$14 --- --- --- --- 0.9% 2.3% 3.5% 4.7% 5.9% 7.0% 8.0%
$15 --- --- 0.0% 1.5% 2.8% 4.0% 5.2% 6.3% 7.4% 8.4% 9.4%
$16 -—- 0.7% 2.0% 3.3% 4.5% 5.7% 6.8% 7.8% 8.8% 9.8% 10.7%
$17 1.3% 2.6% 3.8% 5.0% 6.1% 7.2% 8.2% 9.2% 10.2% 11.1% 12.0%
$18 3.1% 4.3% 5.4% 6.5% 7.6% 8.6% 9.6% 10.5% 11.4% 124% 13.3%
% $19 4.8% 5.9% 7.0% 8.0% 9.0% 9.9% 10.9% 11.8% 12.7% 13.6% 14.5%
x $20 6.3% 7.4% 8.4% 9.3% 10.3% 11.2% 12.1% 13.0% 13.9% 14.8% 15.6%
@ $21 7.8% 8.8% 9.7% 10.7% 11.6% 12.5% 13.4% 14.2% 15.1% 15.9% 16.8%
N $22 9.1% 10.1% 11.0% 11.9% 12.8% 13.7% 14.6% 15.4% 16.2% 17.1% 17.9%
$23 10.4% 11.4% 12.3% 13.1% 14.0% 14.9% 15.7% 16.5% 17.4% 18.2% 19.0%
$24 11.7% 12.6% 13.5% 14.3% 15.2% 16.0% 16.9% 17.7% 18.5% 19.3% 20.1%
$25 12.9% 13.8% 14.6% 15.5% 16.3% 17.1% 18.0% 18.8% 19.6% 20.4% 21.2%
$26 14.0% 14.9% 15.7% 16.6% 17.4% 18.2% 19.0% 19.8% 20.6% 21.4% 22.2%
$27 15.1% 15.9% 16.8% 17.6% 18.4% 19.2% 20.0% 20.8% 21.6% 22.4% 23.2%
$28 16.0% 16.8% 17.7% 18.5% 19.3% 20.1% 20.9% 21.8% 22.6% 23.3% 24.1%
$29 16.6% 17.5% 18.4% 19.2% 20.0% 20.8% 21.7% 22.5% 23.3% 24.1% 24.9%
$30 17.0% 17.8% 18.7% 19.5% 20.4% 21.2% 22.0% 22.9% 23.7% 24.5% 25.3%
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Farm Scenario8 Option G RNG Compression and Nutrient Recovery Equipment

This biogas plant is estimated ¢ost$11.2million to build Operating cas are esimated to average $1,85634year. At an RNGale
price of £2.98GJ averagerevenue iestimated to be$3,328946year.¢ KA & 0 A 2 3 I &equis fugdindoRaa @lavgredipre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,477,312/year; equal to80% of operating costs. Operating income
should be sufficientdepending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unegfed downtime, etc.).

Option G:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,441,375 RNG/G3= $22.98 Farm Investment = $11,166,478
Upgrader $4,523,821 Avg RNG Sales/Yr = $2,756,737 Funding Amount = $0
Nutrient Rec. $1,746,86 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,454,386 Bedding Savings/¥=  $151,859
Total $11,166,478 $1,851,634 Total = $3,328,946 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s]  $3,049 $3,077 | $3,105| $3,133 $3,161 $3,190 $3,219 | $3,248| $3,278 $3,308
OPEX (000s) $1,524 $1,555 | $1,586| $1,617 | $1,650 $1,683 $1,716 | $1,751| $1,786 $1,821
Income (000s)| $1,525 $1,522 | $1,519| $1,515 | $1,511 $1,507 $1,503 | $1,498 | $1,492 $1,487
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $3,339 $3,369 | $3,400| $3,432 $3,464 $3,496 $3,528 $3,561 $3,594 $3,628
OPEX (000s) $1,858 $1,895 | $1,933| $1,972 $2,011 $2,051 $2,092 $2,134 $2,177 $2,220
Income (000s) $1,481 $1,474 | $1,467| $1,460 $1,453 $1,444 $1,436 $1,427 $1,417 $1,407
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,477,312) | %of OPEX  80% |

* Averageal over twenty year$o account
for inflation
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RNG sales account for &3ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feasibility. For
example, if RNG production is 10% or 20% higher than anticigdtedto the availability of high bioggmtential mixed food waste}he
required RNG sal@rice for an wnlevered,pre-tax IRRof 12% falls from $298/GJ to $21/GJand <$20GJ respectively. Alternately, if
RNG production is 10% lower than anticipated, the requR&G sale prickor an wlevered,pre-tax IRRncreases from $298/GJ to
>$25GJ If RNG production is 20% lower than anticipated, even witRBG sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12%

to 10.7% Furthermore, if only 50% of estimated mixed food waste is available (8,407 insteagBa#ti6nnes/year)RNG produgon

will be approximately 35% lower. If RNG production is 35% lower, even wiRN& sale pricef $30/GJ, nlevered,pre-tax IRRalls

from 12% to 5.00.An wnlevered,pretax IRR M2 A ay Qi SO2y2YAOFtfte FSIFLarofSo

Option G: Sensitivity Analysi€ RNG Prduction

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$14| - 0.2% | 1.6% | 3.0%
$15| - 0.9% | 2.4% | 3.8% | 5.0%
$16| - 1.4% | 3.0% | 4.4% | 5.7% | 6.9%
$17| - 0.0% | 1.7% | 3.3% | 4.8% | 6.1% | 7.4% | 8.6%
$18| - 0.0% | 1.8% | 3.5% | 5.0% | 6.4% | 7.8% | 9.0% | 10.2%
$19| - 1.7% | 3.5% | 5.1% | 6.6% | 8.0% | 9.3% | 10.6%| 11.8%

% $20| - 1.4% | 3.3% | 5.0% | 6.6% | 8.1% | 9.4% | 10.8%| 12.0%| 13.3%
@ | $21| -- 0.9% | 3.0% | 4.8% | 6.4% | 8.0% | 9.4% | 10.8%| 12.2%| 13.5%| 14.7%
@ $22| - 02% | 24% | 44% | 6.1% | 7.8% | 9.3% | 10.8%| 12.2%| 13.5%| 14.8%| 16.1%
@ 1$23) - 1.6% | 3.8% | 57% | 7.4% | 9.0% | 10.6%)| 12.0%| 13.5%| 14.8%| 16.2%| 17.5%
$24 | - 0.6% | 3.0% | 5.0% | 6.9% | 8.6% | 10.2%| 11.8%| 13.3%| 14.7%| 16.1%| 17.5%| 18.8%
$25| - 1.9% | 4.2% | 6.2% | 8.1% | 9.8% | 11.4%| 13.0%| 14.5%| 159% | 17.3%| 18.7%| 20.1%
$26| --- 0.4% | 3.0% | 52% | 7.2% | 9.1% | 10.8% | 12.5%| 14.1%| 15.6%| 17.1%| 18.5%| 20.0%| 21.4%
$27| - 1.2% | 3.8% | 6.1% | 8.1% | 10.0% | 11.7% | 13.4%]| 15.0%| 16.6%| 18.1%]| 19.6%| 21.1%| 22.6%
$28| --- --- 1.8% | 4.4% 6.7% | 8.8% | 10.7% | 12.5% | 14.2%| 15.9%| 17.5% | 19.1%| 20.6%| 22.2%| 23.7%
$29| - 22% | 4.9% | 7.2% | 9.3% | 11.2% | 13.1% | 14.8%| 16.6%| 18.2%| 19.8%| 21.4%| 23.0%| 24.6%
$30| - 24% | 5.0% | 7.4% | 9.5% | 11.5% | 13.3% | 15.1%| 16.9%| 18.6%| 20.2%| 21.9%| 23.4%| 25.0%
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Mixed food waste tip fee accoumnfor 1360f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip

fee can have a significant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35Hodienne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $28/GJ to $22/GJand <$20GJ
respectively Alternately, if mixed food waste tip fee is only $10/tonne or $0/tonne, the requR&ds sale prictdr an wlevered,pre-

taxIRR of 12% increasérom $22.98/GJ to$25GJand >$26/GJ respectively.

Option G: Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$12 --- --- --- --- --- --- --- --- --- 0.4%
$13 --- --- --- --- --- --- --- --- 1.1% 2.5%
$14 --- --- --- --- --- --- 0.2% 1.7% 3.0% 4.3%
$15 --- --- --- --- --- --- 0.8% 2.2% 3.6% 4.8% 5.9%
$16 -—- -—- -—- - - 1.4% 2.8% 4.1% 5.3% 6.4% 7.5%
$17 -—- -—- -—- 0.6% 2.0% 3.3% 4.6% 5.7% 6.8% 7.9% 8.9%
$18 --- --- 1.2% 2.6% 3.8% 5.0% 6.2% 7.2% 8.3% 9.3% 10.3%
% $19 0.4% 1.8% 3.1% 4.3% 5.5% 6.6% 7.7% 8.7% 9.7% 10.6% 11.6%
x $20 2.4% 3.6% 4.8% 5.9% 7.0% 8.1% 9.1% 10.0% 11.0% 11.9% 12.8%
@ $21 4.1% 5.3% 6.4% 7.4% 8.5% 9.4% 10.4% 11.3% 12.3% 13.2% 14.0%
@ $22 5.7% 6.8% 7.8% 8.8% 9.8% 10.8% 11.7% 12.6% 13.5% 14.4% 15.2%
$23 7.2% 8.2% 9.2% 10.2% 11.1% 12.0% 12.9% 13.8% 14.7% 15.6% 16.4%
$24 8.6% 9.6% 10.5% 11.5% 12.4% 13.3% 14.1% 15.0% 15.9% 16.7% 17.5%
$25 10.0% 10.9% 11.8% 12.7% 13.6% 14.5% 15.3% 16.2% 17.0% 17.8% 18.7%
$26 11.2% 12.1% 13.0% 13.9% 14.7% 15.6% 16.4% 17.3% 18.1% 18.9% 19.7%
$27 12.2% 13.1% 14.0% 14.9% 15.8% 16.6% 17.5% 18.3% 19.1% 19.9% 20.7%
$28 13.1% 14.0% 14.9% 15.8% 16.7% 17.5% 18.4% 19.2% 20.0% 20.8% 21.7%
$29 13.8% 14.7% 15.6% 16.5% 17.4% 18.2% 19.1% 19.9% 20.7% 21.6% 22.4%
$30 14.1% 15.0% 15.9% 16.8% 17.7% 18.6% 19.4% 20.3% 21.1% 21.9% 22.8%
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Farm Scenario8 Option HMixed Food Wast€leaning, RNG Compression and Nutrient Recovery Equipment
This bioga plant is estimated teost$12 3 million to build Operating costare estimated to average $1,94@1/year. At an RNGale

price of £5.04GJ,averagerevenue iestimated to beb3,574,202year.¢ K A &

0 A 2 3| &equitks fugdinfoRe? @lavgre jpre-

tax IRRof 12% Averageoperating income for this biogas plaist$1,633710year; equal to 8486 of operating costs. Operating income
should be sufficientdepending upon debt term and interest ratéo cover both debt repayments andny unforeseen egative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option H: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,431,000 RNG/G3= $25.04 Farm Investment = $12,304,300
Upgrader $4,523,821 Avg RNG Sales/Yr = $3,001,993 Funding Amount = $0
Nutrient Rec. $1,746,896 Tip Feel/Yr = $420,350 Funding % of CAPEX 0%
Other $1,602,582 Bedding Savings/¥=  $151,859
Total $12,304,300 $1,940,491 Total = $3,5674,202 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s $3,273 $3,303 | $3,333| $3,363 $3,394 $3,425 $3,457 $3,489 $3,521 $3,553
OPEX (000s) $1,597 $1,629 | $1,662| $1,695 $1,729 $1,764 $1,799 $1,835 $1,871 $1,909
Income (000s) $1,676 $1,674 | $1,671| $1,668 $1,665 $1,662 $1,658 $1,654 $1,649 $1,644
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $3,586 $3,619 | $3,653| $3,687 $3,721 $3,756 $3,791 $3,826 $3,862 $3,871
OPEX (000s) $1,947 $1,986 | $2,026| $2,066 $2,108 $2,150 $2,193 $2,237 $2,281 $2,327
Income (000s) $1,639 $1,633 | $1,627| $1,621 $1,614 $1,606 $1,598 $1,590 $1,581 $1,544
Unlevered, PreTax IRR= | 120 | | Average Operating Income* = | $1,633,710] | %of OPEX  84% |

* Averageal over twenty year$o account

for inflation

U . &eS1%lhBakincrease up to $30/GJ me
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RNG sales account for @4ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, if RNG production is 10% or 20% higher than anticigdtedto the avdability of high biogagpotential mixed food waste}he
required RNG sale prictor an wnlevered,pre-tax IRRf 12% falls from $284/GJ to $23/GJand <$21GJ respectivelyAlternately, if
RNG production is 10% lower than anticipated, the requR&iG ale pricefor an wlevered,pre-tax IRRncreases from $25.04/GJ to
>$28/GJ. If RNG production is 20% lower than anticipated, even whiN& sale pricef $30/GJ, nlevered,pre-tax IRRalls from 12%
to 8.9% Furthermore, if only 50% of estimated mixkxbd waste is available (8,407 instead of8B4 tonnes/year)RNG production will
be approximately 35% lower. If RNG production is 35% lower, even whiRiN& sale pricef $30/GJ, nlevered,pre-tax IRRalls from
12% to 2.46.An wnleveredpretax IRRM ™2 A ay Qi SO2y2YAOlLfte FSFaraotSo

Option H: Sensitivity Analysi€ RNG Production

Change in RNG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% | 0% 5% | 10% | 15% | 20%

$16| --- 0.5% | 2.0% | 3.3% | 4.6%
$17| - 0.9% | 24% | 3.8% | 5.1% | 6.3%
$18| --- 11% | 2.7% | 41% | 55% | 6.7% | 7.9%
$19| - 11% | 2.8% | 43% | 5.7% | 7.0% | 8.2% | 9.4%
$20| - 09% | 2.7% | 43% | 5.7% | 7.1% | 8.4% | 9.7% | 10.9%

% $21| --- 05% | 24% | 41% | 5.7% | 7.1% | 8.5% | 9.8% | 11.0%| 12.2%
x | $22| -- 2.0% | 3.8% | 55% | 7.0% | 8.4% | 9.8% | 11.1%| 12.3%| 13.6%
5 $23 --- --- --- --- --- 14% | 3.3% | 51% | 6.7% | 8.2% | 9.7% | 11.0% | 12.3%| 13.6%| 14.8%
S s24| - 05% | 2.7% | 4.6% | 6.3% | 7.9% | 9.4% | 10.9%| 12.2%| 13.6%| 14.8%)| 16.1%
$25| - 1.8% | 3.9% | 57% | 7.4% | 9.0% | 10.6%)| 12.0%| 13.4%| 14.7%| 16.1%| 17.3%
$26| --- 0.5% | 2.8% | 4.9% | 6.7% | 8.5% | 10.1%| 11.6%| 13.1%| 14.5%| 15.94 | 17.2%| 18.5%
$27| --- 1.3% | 3.7% | 57% | 7.6% | 9.3% | 11.0%| 12.5%| 14.0%| 15.5%| 16.9%| 18.3%| 19.6%
$28| --- 1.9% | 4.3% | 6.3% | 8.2% | 10.0%| 11.7%| 13.3%| 14.8%| 16.3%| 17.8%| 19.2%| 20.6%
$29| --- 23% | 4.7% | 6.8% | 8.7% | 10.5%| 12.2%| 13.9%| 15.4%| 17.0%| 185% | 19.9%| 21.4%
$30 --- --- --- 24% | 4.8% 7.0% | 8.9% | 10.7%| 12.5%| 14.1%)| 15.7%| 17.3%]| 18.8%| 20.3%| 21.8%
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Mixed food waste tip fee accoumnfor 1260f biogas plant revenue. Therefore, although less important than RNG sales, food waste tip
fee can have aghificant impact on biogas plant economic feasibility. For example, if mixed food waste tip fee is $35/tonne or $50/tonne
instead of $25/tonne, the require®NG sale prictor an wnlevered,pre-tax IRR of 12% falls from $28/GJ to $24/GJand <$22GJ
respectively. Alternately, if mixed food waste tip fee is only $10/tontie requiredRNG sale pricr an wnlevered,pre-taxIRR of 12%
increases from $25.04/GJ t&27/GJ If mixed food waste tip fee #0/tonne, even with a RNG sale pricef $30/GJ, nlevered,pre-tax
IRRfalls from 12% to 11%.An wlevered,pre-tax IRR M2 Aay Qi SO2y2YAOlLtte&e FSILaAiaofSo

Option H: Sensitivity Analysig Mixed Food Wastd'ip Fee

Mixed Food Wastdip Fee ($/Tonne)
$0 $5 $10 $15 $20 $25 $30 $35 $40 $45 $50
$16 --- --- --- --- --- --- 0.3% 1.7% 2.9% 4.0% 5.1%
$17 --- --- --- --- --- 0.9% 2.2% 3.4% 4.5% 5.5% 6.6%
$18 --- --- --- 0.1% 1.5% 2.7% 3.8% 4.9% 5.9% 6.9% 7.9%
$19 --- --- 0.7% 2.0% 3.2% 4.3% 5.3% 6.3% 7.3% 8.3% 9.2%
$20 -—- 1.2% 2.5% 3.6% 4.7% 5.7% 6.7% 7.7% 8.6% 9.5% 10.4%
% $21 1.8% 3.0% 4.1% 5.1% 6.1% 7.1% 8.1% 9.0% 9.9% 10.7% 11.6%
x $22 3.4% 4.5% 5.5% 6.5% 7.5% 8.4% 9.3% 10.2% 11.1% 11.9% 12.7%
5 $23 4.9% 5.9% 6.9% 7.9% 8.8% 9.7% 10.5% 11.4% 12.2% 13.0% 13.8%
@ $24 6.3% 7.3% 8.2% 9.1% 10.0% 10.9% 11.7% 12.5% 13.3% 14.1% 14.9%
$25 7.7% 8.6% 9.5% 10.3% 11.2% 12.0% 12.8% 13.6% 14.4% 15.2% 16.0%
$26 8.8% 9.7% 10.6% 11.4% 12.2% 13.1% 13.9% 14.7% 15.4% 16.2% 17.0%
$27 9.8% 10.7% 11.5% 12.4% 13.2% 14.0% 14.8% 15.6% 16.4% 17.1% 17.9%
$28 10.6% 11.5% 12.4% 13.2% 14.0% 14.8% 15.6% 16.4% 17.2% 18.0% 18.7%
$29 11.2% 12.1% 13.0% 13.8% 14.6% 15.4% 16.2% 17.0% 17.8% 18.6% 19.4%
$30 11.5% 12.4% 13.2% 14.1% 14.9% 15.7% 16.6% 17.3% 18.1% 18.9% 19.7%
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Figure20 shows the equired RNG $/GJ sale price fesrm Scenario #8 OptionscAG for an mlevered, pretax IRR of 12%Where
required RNG sale price is <$30/GJ, a bar representirgf/d-is shown to account for price uncertainBarm Scenario #8 OptionscAd

R2y Qi finBingdZheddbiogas plants require RNG sale price from as low as $14.00/GJ to as hi§p6ag9/GJ. Figur20 shows
that even with nixedfood waste cleaning RNGcompressiorand nutrient recovery equipment2,500 cattle feedlotso-digesting cattle
manure and mixed food wastre economically feasible in B.C. without any funding.

Figure20: Farm Scenario8 Required RNG Sale Prider 2,500 Feedlot Cattle Mixed Food Waste

Required RNG $/GJ for 12% IRR
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Farm Scenario #8: 2,500 Feedlot Cattle (Options-
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Farm Scenario # 9:
500 Dairy Cows +
Poultry Manure

Farm Scenario #9 is a 508iry cow farm caligesting dairy and poultry manure. Farm Scenario #9
assumes the use of traditional darm biogas plant technolog¥stimated feedstock volumes and
Renewable Natural Gas (RNgg)duction for Farm Scenario #9 are as follows:

Feedstock Tomes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 25,021 80% 8,074GJ
Poultry manure 6,236 20% 18,775GJ
Total 31,257 100% 26,848GJ

The followingequipmentChoices were assessed for Farm Scenario #9:
- Option A: Naadditional equipment,
- Option B: RNGcompressiorequipment,
- Option C Nutrientrecoveryequipment, and

- Option D: RNG compression and nutrient recovery equipment.

Forfull capital and operating costs for Farm Scena8d@jptionsA ¢ D, see Appendik

208



B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario% OptionA: No Additional Equipment

This biogas plant is estimated¢ost$5.3million to build Operating cas are estimated to average $62B7/year. At an RNGaleprice
of $30/GJaveragerevenue isestimated to be$837,211/year. This biogas plantequires 8.0 million funding $7% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $269,913year; equal t044% of operating costs.
Operating income may or may not be sufficied¢pending upon debt term and interest rat® cover both debt repayments arghy
unforeseen negative circumstancesth the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,325,750 RNG/GJ = $30.00 Fam Investment=  $2,265,425
Upgrader $2,008,800 Avg RNG Sales/Yr = $765,724 Funding Amount = $3,013,591
Nutrient Recovery $256,897 Bedding Savings/Ye  $121,487 Funding % of CAPEX 57%
Other $687,569
Total $5,279,016 $617,297 Total = $887,211 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $866 $868 $870 $872 $874 $876 $878 $881 $883 $885
OPEX (000s) $508 $518 $529 $539 $550 $561 $572 $584 $595 $607
Operate Income $358 $349 $341 $333 $324 $315 $306 $297 $288 $278
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $888 $890 $893 $895 $898 $900 $903 $906 $909 $911
OPEX (000s) $619 $632 $644 $657 $670 $684 $698 $711 $726 $740
Operate Income $268 $258 $248 $238 $227 $216 $205 $194 $183 $171
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $269,913 | | %Oof OPEX| 44% |

* Averageal over twenty year$o account
for inflation
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RNG sales accoufar 86% ofbiogas plantevenue.This shows the importance of RNG salasbiogas plant economic feasibilitiyor

example, with 5% funding, if RNG production is 10% or 20% higher than anticipdiedd the better than expected biogas production

from the feedstock the requiredRNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ ta$26/GJand <$24/GJ
respectively. Alternatel, with 56 funding, if RNG production is 5% or 10% lower than anticipated, evennRiNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% t®.6% and7.0% respectivelyAn unlevered, préi  E Lww f MH: Aday Qi SO02y2 Y

Poultry manureaccouns for12%of biogas planbperating costsTherefore, although less important than RNG salesltry manuretip
fee can have mimpact on biogas plant economic feasibiligor example, wittb7% funding, ipoultry manuretip fee isonly $5/tonne
or $0/tonne instead of $0/tonne, the requiredRNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ ®28/GJand
<$26/GJ respectively. Alternately, wiir% funding, ifpoultry manuretip fee is $5/tonne or 20/tonne, even with @ RNG sale pricef
$30/GJ, ulevered pre-tax IRRalls from 12% t®.8% and7.3% respectively. An unlevered, piel E L ww f Mm#:> Aay Qi

(0p))
O
N

Option A: Sensitivity Analysig RNG Production &oultry ManureTip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - $16
$17| - | - | - $17 | -
$18| - $18
$19| --- --- --- --- --- 0.5% | 2.7% $19 | 0.1% --- --- - -
$20| --- 0.8% | 3.1% | 5.1% $20 | 2.4%

% $21| - -—- -—- 1.0% | 3.3% | 5.4% | 7.3% (ZD $21 | 4.5% 1.7% --- - -
x | $22| - - 0.8% | 3.3% | 55% | 7.4% | 9.2% x| $22 | 6.3% 3.8% 0.8% - -
@ $23| - | 0.5%| 3.1% | 54% | 7.4% | 9.3% | 11.1% 5 $23 | 8.0% 5.7% 3.1% - -
S 1 $24| - [2.7%| 5.1% | 7.3% | 9.2% | 11.1%]| 12.8% @ | $24 | 9.6% 7.5% 51% | 2.4% -
$25| 2.0%| 4.6%| 6.9% | 9.0% | 10.9%| 12.8%| 14.5% $25 | 11.1% | 9.1% 6.9% | 4.5% | 1.6%
$26 | 3.7%| 6.2%| 8.5% | 10.5%| 12.5%| 14.3%| 16.1% $26 | 12.5% | 10.5% | 8.5% | 6.2% | 3.5%
$27 | 5.0%| 7.5%| 9.8% | 11.9%| 13.8%]| 15.7%| 17.5% $27 | 13.7% | 11.8% | 9.8% | 7.6% | 5.0%
$28 | 6.0%| 8.6%| 10.9%| 13.0%| 15.0%]| 16.9%| 18.8% $28 | 14.7% | 12.9% | 10.9% | 8.7% | 6.2%
$29| 6.7%| 9.3%| 11.6%| 13.8%| 15.9%]| 17.9%| 19.8% $29 | 155% | 13.6% | 11.6% | 9.4% | 7.0%
$30| 7.0%| 9.6%| 12.0%| 14.2%)| 16.3%| 18.3%/| 20.3% $30 | 15.9% | 14.0% | 12.0% | 9.8% | 7.3%
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This biogas plant is estimated¢ost$6.0 million to build Operating costs are estimated to averag®&®903year. At an RNGaleprice

of $30/GJaveragerevenue isestimated to be$837,211/year. This biogas plantequires .7 million funding (78% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $136,308year; equal t018% of operating costs.
Operating income is likely insufficiemtepending upon debt term and interest rat® cover both debrepayments angnyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, €t is because farm investment (i.e.,
debt) is only22%. Low investment means that even with arlevered,pre-taxIRRof 12% operating income can be too low.

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,325,750 RNG/GJ = $30.00 Farm Investment =  $1,336,454
Upgrader $2,653,488 Avg RNG Sales/Yr = $765,724 Funding Amount= $4,683,791
Nutrient Recovery $256,897 Bedding Savings/Ye  $121,487 Funding % of CAPEX 78%
Other $784,111
Total $6,020,246 $750,903 Total = $887,211 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $866 $868 $870 $872 $874 $876 $878 $881 $883 $885
OPEX (000s) $618 $630 $643 $656 $669 $682 $696 $710 $724 $739
Operate Income $248 $237 $227 $216 $205 $194 $182 $171 $159 $147
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $888 $890 $893 $895 $898 $900 $903 $906 $909 $911
OPEX (000s) $753 $769 $784 $800 $816 $832 $849 $865 $883 $900
Operate Income $134 $122 $109 $96 $82 $68 $54 $40 $26 $11
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $136,308 | | %ofOPEX| 18% |

* Averagel over twenty yearsto account
for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with 78% funding, if RNG production is 10% or 20% higher than aeticjpae to the better than expected biogas production
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively Alternately, with 78% funding, if RNG production is 5% |awan anticipated, even withraRNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 6.8%. An unlevered, mrd E

Poultry manureaccouns for10%of biogas plant operating costs. Therefore, although ieg®rtant than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For example, with 78% funding, if poultry manure tip fekbitoanky

B.C. OrFarm Biogas Benchmark Study, Version 2

Lww f MHE:? AayQi

SO2y2YAOI f @&

or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered, pre-tax IRR of 12% falls from $30/GJ #2&GJand
<$26/GJ respectively. Alternately, with 78% funding, if poultry manure tip fee is $15/tonne evenniRN@ sale pricef $30/GJ,

unlevered,pre-tax IRRalls from 12% to 7.1%. An unlevered, {a&

Lww

Option B: Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount

FMH? AAay Qi SO2y2YAOlff e

$/GJ RNG

Poultry Manure Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20%
$16] - | — | — | — | —~ | — | —
$17) - | — | — | — | | —- | —
$18) - | — | — | — | | — | —
$19) - | — | — | — | | — | -
$20| - | — | — | — | | — | —
$20 - | — | — | — | — | — | 21%
$22| - | — | — | — | —~ | 25%] 6.7%
$23) - | — | — | — | 25%]| 6.8%|10.3%
$24| - | — | — [ 21%/| 6.7% | 10.3%] 13.5%
$25) - | — | 1.1% | 6.1% | 10.0%| 13.4%)] 16.4%
$26| - | - | 4.8% | 9.2% | 12.8%]| 16.1%] 19.1%
$27| - [2.1%| 7.6% | 11.7%| 15.3%| 18.5%] 21.6%
$28| - | 4.5%| 9.7% | 13.8%| 17.4%| 20.7%| 23.9%
$29| - |6.1%| 11.3%| 15.4%)| 19.1%| 22.5%| 25.7%
$30| - |6.8%| 12.0%| 16.2%| 19.9%| 23.4%| 26.8%

$0 $5 $10 $15

$16 | - - - -

$17 | -

$18 | - - - -

$19 | - - — —

$20 | -

$21 | — - - -

$22 | -

$23 | 4.0% - - —-

$/GJ RNG

$24 | 7.4% | 2.7% | -

$25 | 10.3% | 6.4% 1.1% ---

$26 | 12.8% | 9.2% 4.8% ---

$27 | 15.0% | 11.6% | 7.6% | 2.0%

$28 | 16.9% | 13.6% | 9.7% | 4.6%

$29 | 18.4% | 15.1% | 11.3% | 6.4%

$30 | 19.2% | 15.8% | 12.0% | 7.1%
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B.C. OrFarm Biogas Benchmark Study, Version 2

This biogas plant is estimated¢ost$6.3million to build Operating costs are estimated to average $996/8&. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$837,211/year. Because operatingosts are greater than revenue, this biogas plant
requires>100%undingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.

This bigas plant is estimated toost$7.0million to build Operating costs are estimated to average $1,130yr. At an RNGale
price of $30/GJaveragerevenue isstimated to beb887,211/year. Because operating costs are greater than revenue, this bipigas
requires>100%undingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.

Figure21shows the required RNG $/GJ sale pricdmm ScenarioOptions A Dfor an wnlevered pre-taxIRR of 12%. Wherequired
RNG sale price is >$30/GJ, percentage of required funding is shofarmiBcenario¥Options A¢ Drequire funding. Funding increases
from 57% (for Option A) t@8% (for OptiorB). OptionsCandDl NBy Qi & K #héyyequir&>Q00%ziulidg. Figure21 shows that
even under the best circumstances (i.e., Optionneeding the least equipmenth00 dairy cow farms caligesting dairy angboultry
manurecannot be economically feasible in B.C. without funding.

Figure21: Farm Scenario #9Requirad RNG Sale Price for 500 Dairy Cows + Poultry Manure

Required RNG $/GJ for 12% IRR

$30 ° 57% o 78%
’g $29
&
o $28
Z
X $27

$26

A B C D

Farm Scenario #9: 500 Dairy Cows (OptionsDA
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Farm Scenario # 10:
/50 Dairy Cows +
Poultry Manure

Farm Scenario #10 is a 750 dairy cow faratdigesting dairy and poultry manure. Farm Scenario
#10assumes the use of traditiohan-farm biogas plant technolog¥stimated feedstock volumes
andRenewable Natural Gas (RNf&)duction for Farm Scenario #10 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 37,531 80% 12,110 GJ
Poultry manure 9,34 20% 28,162 GJ
Total 46,885 100% 40,273GJ

The followingequipmentChoices were assessed for Farm Scenario #10:
- Option A: Naadditional equipment,
- OptionB: RNGcompressiorequipment,
- Option C Nutrientrecoveryequipment, and

- Option D: RNG comession and nutrient recovery equipment.

Forfull capital and operating costs for Farm Scenafi® @ptionsA¢ D, see Appendid
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Farm Scenario®0 - OptionA: No Additional Equipment
This biogas plant is estimated¢ost$6.1 million to build Operatingcosts are estimated to averag@43,717/year. At an RNGaleprice
of $30/GJaveragerevenue isestimated to be$1,330816'year. This biogas plantequires 3.5 million funding 24% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating incomefor this biogas planis $587,099year; equal to79% of operating costs.
Operating incomeshould besufficient,depending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (e.gbroken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

B.C. OrFarm Biogas Benchmark Study, Version 2

CAPEX OPEX* Rewenue Investment
Digester $2,845,500 RNG/GJ = $30.00 Farm Investment = $4,662,430
Upgrader $2,111,800 Avg RNG Sales/Yr = $1,148,586 Funding Amount = $1480,277
Nutrient Recovery $385,345 Bedding Savings/Y=  $182,230 Funding % of CAPEX 24%
Other $800,061
Total $6,142,706 $743,717 Total = $1,330,816 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $1,299 $1,302 | $1305| $1,308 $1,311 $1,314 $1,318 | $1,321 $1,324 $1,328
OPEX (000s) $612 $624 $637 $650 $663 $676 $689 $703 $717 $732
Operate Income $686 $677 $668 $658 $648 $638 $628 $618 $607 $596
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,331 $1,335 | $1,339| $1,343 $1,347 $1,350 $1,355 | $1,359 $1,363 $1,367
OPEX (000s) $746 $761 $776 $792 $808 $824 $840 $857 $874 $892
Operate Income $585 $574 $562 $551 $539 $527 $514 $501 $488 $475
Unlevered, PreTax IRR= |  12% | | Average Operating lcome* = | $587,099 | %of OPEX| 79% |

* Averageal over twenty year$o account

for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with24% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectiwely. Alternately, with 2% funding, if RNG production is 5% or 10% lower than anticipated, evennRiNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% td.0.4% and8.7% respectively. An unlevered, pfel E L ww f MH: A&yl S02y2Y

Poultry manureaccouns for15%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip

fee can have an impact on biogas plant economic feasibility. For example24#itiiunding, if poultry manure tip éis only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ respectively. Alternately, wigh% funding, if poultry manure tip fee is $15/tonne or $20/tonegen with an RNG sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% td.0.5% andd.0% respectively. An unlevered, pfel E Lww f Mmw: AayQid S0O2

Option A: Sensitivity Analysig RNG Production & Poultry Manure Tip Fee

Change in RS Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| -5% 0% 5% 10% | 15% | 20% $0 $5 $10 $15 $20
$16| - 0.6% $16
$17| - --- --- --- --- 1.2% | 2.5% $17 | 1.4% --- --- --- ---
$18| - 0.1% | 1.6% | 3.0% | 4.3% $18 | 3.0% | 0.9%
$19| - 0.3% | 1.9% | 3.3% | 4.6% | 5.9% $19 | 4.4% | 25% | 0.3%
$20| --- 0.3% | 1.9% | 3.4% | 4.8% | 6.1% | 7.4% $20 | 5.7% 3.9% 1.9% - -

% $21|0.1%| 1.9% | 3.4% | 4.9% | 6.2% | 7.5% | 8.8% (ZD $21 | 6.9% 53% | 3.4% 1.4% -
o |$22|1.6%| 3.3% | 4.8% | 6.2% | 7.6% | 8.9% | 10.1% @ | $22 | 8.1% 6.5% | 4.8% | 2.9% | 0.8%
5 $23| 3.0%| 4.6% | 6.1% | 7.5% | 8.9% | 10.1%| 11.4% 5 $23 | 9.2% 7.7% | 6.1% | 4.4% | 2.4%
P | $24| 4.3%| 5.9% | 7.4% | 8.8% | 10.1%| 11.4%| 12.6% @ 1 $24| 10.3% | 8.9% | 7.4% | 5.7% | 3.9%
$25| 5.5%| 7.0% | 8.5% | 9.9% | 11.3%| 12.6%| 13.8% $25 | 11.4% | 10.0%| 8.5% | 7.0% | 5.3%
$26| 6.5%| 8.1% | 9.6% | 11.0%| 12.3%| 13.7%| 14.9% $26 | 12.3% | 11.0%| 9.6% | 8.1% | 6.4%
$27 | 7.4%| 9.0% | 10.5%| 11.9%| 13.3%| 14.7%| 16.0% $27 | 13.2% | 11.9% | 10.5% | 9.0% | 7.4%
$28 | 8.0%| 9.7% | 11.2%| 12.7%| 14.1%| 15.5%] 16.9% $28 | 14.0% | 12.6% | 11.2% | 9.7% | 8.2%
$29 | 8.5%| 10.2%| 11.8%| 13.3%| 14.7%| 16.2%| 17.6% $29 | 145% | 13.2% | 11.8% | 10.3% | 8.7%
$30| 8.7%| 10.4%| 12.0%]| 13.6%]| 15.0%| 16.5%| 17.9% $30 | 14.8% | 13.4% | 12.0% | 10.5% | 9.0%
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Farm Scenario® - OptionB: RNG Compression Equgam
This biogas plant is estimated¢ost$6.9 million to build Operating costs are estimated to avera@®8,570year. At an RNGaleprice
of $30/GJaveragerevenue isestimated to be$1,330816'year. This biogas plantequires 8.3 million funding 47% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $440,246year; equal t049% of operating costs.
Operating income may or may not be sufficiedepending upon debt term and interest rat® cover both dét repayments ancgny
unforeseen negative circumstancesth the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

B.C. OrFarm Biogas Benchmark Study, Version 2

CAPEX OPEX* Revenue Investment
Digester $2,845,500 RNG/GJ = $30.00 Farm Investment = $3,646,639
Upgrader $2,785,974 Avg RNG Sales/Yr = $1,148,586 Funding Amount = $3,271,199
Nutrient Recovery $385,345 Bedding Savings/Ye  $182,230 Funding % of CAPEX 47%
Other $901,019
Total $6,917,838 $890,570 Total = $1,330816 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $1,299 $1,302 | $1,305| $1,308 $1,311 $1,314 $1,318 | $1,321 $1,324 $1,328
OPEX (000s) $733 $748 $763 $778 $793 $809 $826 $842 $859 $876
Operate Income $566 $554 $542 $530 $517 $505 $492 $479 $465 $452
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,331 $1,335 | $1,339| $1,343 $1,347 $1,350 $1,355 | $1,359 $1,363 $1,367
OPEX (000s) $894 $911 $930 $948 $967 $987 $1,006 | $1,026 $1,047 $1,068
Operate Income $438 $424 $409 $394 $379 $364 $348 $332 $316 $299
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $440,246] | %of OPEX| 49% |

* Averageal over twenty year$o account

for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales account for @6ofbiogas plantevenue.Thisshows the importance of RNG sales on biogas plant economic feasHulity.

example, with 4% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production
from the feedstock), the require@®NG sale poe for an wnlevered, pre-tax IRRof 12% falls from $30/GJ ta$26/GJand <$24/GJ
respectively Alternately, with 47% funding, if RNG production is 5% or 10% lower than anticipated, even RitlGasale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 126 to 9.8% and 7.5% respectively. An unleverediipteE L ww f MH: Aday Qi SO02y2Y)J

Poultry manureaccouns for13%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip

fee can have an impact ondgas plant economiatsibility. For example, with 47 funding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ repectiely.Alternately, with 47% funding, if poultry manure tip fee is $15/tonne or $20/tonne, even wifRNG sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% to 10.0% and 7.8% respectively. An unleveredi pr&& L ww f MH: A ayeQid S0O02

Option B: Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - $16
$17| - | - | - $17 | -
$18| --- --- --- --- --- --- 1.1% $18 --- --- - -
$19| --- --- --- --- --- 1.6% | 3.6% $19 | 1.3% --- --- - -
$20| --- 2.0% | 3.9% | 5.7% $20 | 3.3% | 0.5%

% $21| - -—- -—- 21% | 4.1% | 6.0% | 7.6% (ZD $21 | 51% | 2.6% --- - -
x | $22| - - 20% | 41% | 6.0% | 7.8% | 9.4% o | $22 | 6.8% | 4.5% | 2.0% - -
@ $23| - | 1.6%| 3.9% | 6.0% | 7.8% | 9.5% | 11.1% 5 $23 | 83% | 6.2% 3.9% 1.2% -
P | $24| 1.1%| 3.6%| 5.7% | 7.6% | 9.4% | 11.1%]| 12.8% @ 1 $24| 98% | 7.8% | 57% 3.3% | 0.4%
$25| 3.0%| 5.3%| 7.3% | 9.2% | 11.0% | 12.7%| 14.3% $25 | 11.2% | 9.3% | 7.3% 51% | 2.6%
$26 | 4.5%| 6.7%| 8.7% | 10.6%| 12.4%| 14.1%| 15.8% $26 | 12.4% | 10.6% | 8.7% 6.7% | 4.3%
$27 | 5.6%| 7.9%| 9.9% | 11.9%| 13.7%]| 15.4%| 17.1% $27 | 13.6% | 11.8% | 9.9% 7.9% | 5.7%
$28 | 6.6% | 8.8%| 10.9%| 12.9%| 14.8%]| 16.5%/| 18.3% $28 | 145% | 12.8% | 10.9% | 8.9% | 6.7%
$29| 7.2%| 9.5%| 11.7%| 13.7%]| 15.6%| 17.4%/| 19.2% $29 | 153% | 13.5% | 11.7% | 9.7% | 7.4%
$30| 7.5%| 9.8%| 12.0%]| 14.0%| 16.0%]| 17.8%| 19.7% $30 | 15.6% | 13.9% | 12.0% | 10.0% | 7.8%
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B.C. OrFarm Biogas Benchmark Study, Version 2

Farm Scenario #0- OptionC Nutrient Recovery Equipment

This biogas plant is estimated tost$7.3million to build Operating costs are estimated to average $1,276yedr. At an RNGale
price of $30/GJaveragerevenue isestimated to bebl,330816'year. This biogas planequires $.4 million funding 87% of CAPEor

an wlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaig $54,693year; equal to 4% of operating costs.
Operating income is likely insufficiemtepending upordebt term and interest ratgto cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, €t is because farm investment (i.e.,
debt) is onlyl3%. Low investment meatisat even with an nlevered,pre-taxIRRof 12%, operating income can be too low.

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $3,076,500 RNG/GJ = $30.00 Farm Investment=  $961,773
Upgrader $2,111,800 Avg RNG Sales/Yr = $1,148,586 Funding Amount =  $6,366,325
Nutrient Recovery $1,185,345 Bedding Savings/Ye  $182,230 Funding % of CAPEX 87%
Other $954,453
Total $7,328,099 $1,276,121 Total = $1,330,816 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,299 $1,302 | $1,305| $1,308 $1,311 $1,314 $1,318 | $1,321 $1,324 $1,328
OPEX (000s) $1,050 $1,071 | $1,093| $1,115 $1,137 $1,160 $1,183 | $1,207 $1,231 $1,255
Operate Income $248 $230 $212 $193 $174 $154 $135 $114 $94 $73
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,331 $1,335 $1,339| $1,343 $1,347 $1,350 $1,355 | $1,359 $1,363 $1,367
OPEX (000s) $1,280 $1,306 $1,332| $1,359 $1,386 $1,414 $1,442 | $1,471 $1,500 $1,530
Operate Income $51 $29 $7 -$16 -$39 -$63 -$87 -$112 -$137 -$163
Unlevered, PreTax IRR = \ 12% \ | Average Operating Income* = | $54,695‘ \ % of OPEX‘ 4% \

* Averagel over twenty yearso account

for inflation
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B.C. OrFarm Biogas Benchmark Study, Version 2

RNG sales account for @6ofbiogas plantrevenue.This shows the importancef RNG sales on biogas plant economic feasibHiby.
example, with 8% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, with®%6 funding if RNG production is 5% lower than anticipated, even witiRAIG sale pricef $30/GJ,
unlevered,pre-tax IRRs negative.

Poultry manureaccouns for 9%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibiity example, with B% funding, if poultry manure tip fee is only $5/tonne

or $0/tonne nstead of $10/tonne, the requireBNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #®2&GJand
<$26/GJ espectively. Alternately, with®6 funding, if poultry manure tip fee is $15/tonne, even withRING sale pricef $30/GJ,
unlevered, pre-tax IRRs negative.

Option C:Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tare)

-10%| -5% | 0% 5% 10% | 15% | 20% $0 $5 $10 $15 | $20
$16| - | - $16
$17| —~ | —| — | = | — | =~ | - $17 | -
$18| - | - $18
$19| - | - $19
$20| - | - $20

e |$22| — | —~| — | - | - | — | - x| $22| --
@ $23| - | - 7.1% 5 $23
Flsa| - |~ | - | = | - | 70%|157% # 24| -
$25| - | - | - | - | 6.0% | 15.4%)| 22.1% $25 | 74% | -
$26| - | - | | 0.7% | 14.2%] 21.5%| 27.8% $26 | 14.1% | 2.0% | -
$27| - | - | - [ 11.2%] 20.0%| 26.9%]| 33.1% $27 | 193% | 10.9% | — [ — | -
$28| - | -~ | - |17.0%| 25.0%] 31.8%| 38.1% $28 | 23.8% | 16.4% | -
$29| - | - | 8.8% | 21.2%)| 29.1%] 36.0%| 42.5% $29 | 27.4% | 203% | 8.8% | - | -
$30| -— | -— | 12.0%| 23.4%| 31.4%] 38.6%| 45.3% $30 | 29.5% | 22.4% | 12.0% | - | -

220



B.C. OrFarm Biogas Benchmark Study, Version 2

This biogas plant is estimated tost$8.1million to build Operating costs are estimated to average $1,422\@¥8. At an RNGale
price of $30/GJverageaevenue iestimated to bebl,330816/year. Because operating costs are greatean revenue, this biogas plant
requires>100%fundingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.

Figure 2 shows the required RNG $/GJ sale priceFarm Scenario #10 Optis A¢ D for an wlevered, pretax IRR of 12%. Where
required RNG sale price is >$30/GJ, percentage of required funding is showarmliScenario #) Options A¢ D require funding.
Funding increases from 24% (for Option A) t&{or OptionC). OptionDisnQ i & K 2 & Vit redureéd +10886Sunding. Figure22
shows that even under the best circumstances (i.e., Optiongeding the least equipment), 5@iry cow farms caligesting dairy and
poultry manurecannot be economically feasible in B.C. withfunding.

Figure22: Farm Scenario #10Required RNG Sale Price for 750 Dairy Cows + Poultry Manure

Required RNG $/GJ for 12% IRR

$30 e 24% e 47% e 87%
= $29
Q
&
O $28
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$27

$26

A B C D

Farm Scenario #10: 750 Dairy Cows (OptiondA
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Farm Scenario # 11.:
1,000 Dairy Cows +
Poultry Manure

Farm ScenarioXi is al1,000 dairy cow farm caligesting dairy an@oultry manure. Farm Scenario
#11lassumes the use of traditional efarm biogas plant technolog¥stimated feedstock volumes
andRenewable Natural Gas (RNf&)duction for Farm Scenarid#are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 50,042 80% 16,147GJ
Poultry manure 12,472 20% 37,549GJ
Total 62,513 100% 53697GJ

The followingequipmentChoices were assessed for Farm Scendrio #
- Option A: Naadditional equipment,
- OptionB: RNGcompressiorequipment,
- Option C Nutrientrecoveryequipment; and

- Option D: RNG compression and nutrient recovery equipment.

Forfull capital and operating costs for Farm Scenatfit @ptionsA¢ D, see AppendiK
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Farm Scenario# - OptionA: No Additional Equipment
This biogas plant is estimated¢ost$8.5million to build Operating costs are estimated to avera@®$257/year. At an RNGaleprice
of $30/GJaveragerevenue isestimated to be$l,774421/year. This biogas plantquires .7 million funding 20% of CAPBXor an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $869,169year; equal t096% of operating costs.
Operating incomehouldbe sufficientdepending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

B.C. OrFarm Biogas Benchmark Study, Version 2

CAPEX OPEX* Revenue Investment
Digester $4,289,250 RNG/GJ = $30.00 Farm Investment =  $6,818,045
Upgrader $2,636,500 Avg RNG Sales/Yr = $1,531,447 Funding Amount = $1,679,310
Nutrient Recovery $464,861 Bedding Savings/Ye  $242,974 Funding % of CAPEX 20%
Other $1,106,744
Total $8,497,355 $905,257 Total = $1,774,421 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $1,731 $1,735 | $1,740| $1,744 $1,748 $1,752 $1,757 | $1,761 $1,766 $1,770
OPEX (000s) $745 $760 $775 $791 $807 $823 $839 $856 $873 $891
Operate Income $986 $975 $964 $953 $941 $930 $918 $905 $893 $880
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,775 $1,780 | $1,785| $1,790 $1,795 $1,801 $1,806 | $1,811 $1,817 $1,823
OPEX (000s) $908 $926 $945 $964 $983 $1,003 $1,023 | $1,043 $1,064 $1,086
Operate Income $867 $854 $840 $826 $812 $798 $783 $768 $753 $737
Unlevered,Pre Tax IRR = 12% Average Operating Income* = | $869,165 | | %of OPEX| 96% |

* Averageal over twenty year$o account

for inflation
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RNG sales account for @6ofbiogas plantevenue.This shows the importance of RNG sales on biogas ptamtomic feasibilityFor

example, with20% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls fron$s30/GJ to $26/GJand <$24/GJ
respectively. Alternately, witB0% funding, if RNG production is 5% or 10% lower than anticipated, evennRiNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% td.0.6% and9.1% respectively. Anunleveredgii  E Lww f MH: A&y Qi S$02y2Y

Poultry manureaccouns for17%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip

fee can have an impact on biogas plant economic feasibility. For examie2@®b funding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ respectively. Alternately, wiz¥o funding, if poultry mnure tip fee is $15/tonne or $20/tonne, even with RNG sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% td.0. @6 andd.3% respectively. An unlevered, pfel E Lww f Mmw: AayQid S0O2

Option A: Sensitivity Analysig€ RNG Productin & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($nne)

-10%| -5% 0% 5% 10% | 15% | 20% $0 $5 $10 $15 $20

$16| - 0.9% | 2.0% $16 | 1.3%
$17| - 0.0% | 1.3% | 2.5% | 3.6% $17 | 2.7% | 0.8%
$18| --- 0.2% | 1.6% | 2.9% | 4.0% | 5.1% $18 | 4.0% | 2.2% | 0.2%
$19| --- 0.3% | 1.7% | 3.1% | 4.3% | 54% | 6.5% $19 | 5.2% 3.6% 1.7% - -
$20| 0.2%| 1.7% | 3.1% | 4.4% | 5.6% | 6.7% | 7.8% $20 | 6.3% | 4.8% | 3.1% 1.3% -

% $21| 1.6%| 3.1% | 4.4% | 5.7% | 6.8% | 8.0% | 9.1% (ZD $21 | 7.4% 6.0% | 44% | 2.7% | 0.7%
x |$22|2.9%| 4.3% | 5.6% | 6.8% | 8.0% | 9.2% | 10.3% @ | $22 | 8.5% 7.1% | 5.6% | 4.0% | 2.2%
5 $23|4.0%| 5.4% | 6.7% | 8.0% | 9.2% | 10.3%| 11.4% 5 $23 | 9.5% 82% | 6.7% | 52% | 3.6%
@ | $24|5.1%| 6.5% | 7.8% | 9.1% | 10.3%| 11.4%| 12.6% @ 1 $24 | 105% | 9.2% | 7.8% | 6.4% | 4.8%
$25| 6.2%| 7.6% | 8.9% | 10.1%| 11.3%| 12.5%| 13.6% $25 | 11.4% | 10.2%| 8.9% | 7.5% | 6.0%
$26| 7.1%| 8.5% | 9.8% | 11.1%| 12.3%| 13.5%| 14.7% $26 | 12.3% | 11.1%| 9.8% | 85% | 7.0%
$27 | 7.8%| 9.3% | 10.6%| 11.9%| 13.2%| 14.4%| 15.6% $27 | 13.1% | 11.9% | 10.6% | 9.3% | 7.9%
$28 | 8.5%| 9.9% | 11.3%| 12.6%| 13.9%| 15.2%| 16.4% $28 | 13.8% | 12.6% | 11.3% | 10.0% | 8.6%
$29| 8.9%| 10.4%| 11.8%| 13.2%| 14.5%| 15.8%| 17.0% $29 | 14.3% | 13.1% | 11.8% | 10.5% | 9.1%
$30| 9.1%| 10.6%| 12.0%| 13.4%| 14.7%| 16.1%| 17.4% $30 | 14.5% | 13.3% | 12.0% | 10.7% | 9.3%
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Farm Scenario® - OptionB: RNG Compression Equipment

This biogas plant is estimated tost$9.3 million to build Operating costs are estimated to average(55356year. At an RNGale
price of $30/GJaveragerevenue isestimated to bebl,774421/year. This biogas planequires 8.6 million funding 89% of CAPBXor
an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plai®t$709,065year; equal to67% of operating costs.
Operating income is likely sufficiertepending upa debt term and interest rategto cover both debt repayments arahy unforeseen
negative circumstancesith the biogas plant (i.e., broken equipmig unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4289,250 RNG/GJ = $30.00 Farm Investment = $5,710,698
Upgrader $3,340,161 Avg RNG Sales/Yr = $1,531,447 Funding Amount = $3,595,691
Nutrient Recovery $464,861 Bedding Savings/Ye  $242,974 Funding % of CAPEX 39%
Other $1,212,117
Total $9,306,389 $1,065,356 Total = $1,774,421 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,731 $1,735 | $1,740| $1,744 $1,748 $1,752 $1,757 | $1,761 $1,766 $1,770
OPEX (000s) $877 $894 $912 $931 $949 $968 $988 | $1,007 $1,027 $1,048
Operate Income $855 $841 $827 $813 $799 $784 $769 $754 $738 $722
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,775 $1,780 | $1,785| $1,790 $1,795 $1,801 $1,806 | $1,811 $1,817 $1,823
OPEX (000s) $1,069 $1,090 | $1,112| $1,134 $1,157 $1,180 $1,204 | $1,228 $1,252 $1,278
Operate Income $706 $690 $673 $656 $638 $620 $602 $584 $565 $545
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $709,065| | % of OPEX| 67% |

* Averageal over twenty year$o account
for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, withi39% funding, if RNG production is 10% or 20% higher than anticipated (due to the better thateeipegas production

from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, witB9% funding, if RNG productionli®% 015% lower than anticipated, evenitivan RNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% td.0.2% and 8 @respectively An unlevered, préi  E Lww f MH: A&y Qi S02y2Y

Poultry manureaccouns for14%of biogas plant operating costs. Therefore, although legmitant than RNG sales, poultry manure tip

fee can have an impact on biogas plant economic feasibility. For example3®tiiunding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale pricor an wleverdl, pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ respectively. Alternately, wis8% funding, if poultry manure tip fee is $15/tonne $20/tonne even with @ RNG sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% td.0.4% and 8 ®respectivelyAn unlevered, préi  E L ww f Mw: AayQid SO02

Option B: Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - $16
$17 | --- --- --- --- --- --- 1.3% $17 | 0.0% --- --- --- ---
$18| - 0.2% | 1.8% | 3.3% $18 | 1.8%
$19| --- 0.5% | 2.2% | 3.7% | 5.2% $19 | 3.4% | 1.2%
$20| --- 0.6% | 2.4% | 4.0% | 5.5% | 6.8% $20 | 4.9% | 2.9% | 0.6%

% $21| --- 0.5% | 24% | 4.0% | 5.6% | 7.0% | 8.4% (ZD $21| 6.3% | 4.5% | 2.4% - -
x |$22|0.2%| 2.2% | 4.0% | 5.6% | 7.1% | 8.5% | 9.9% o | $22 | 7.7% 59% | 4.0% 1.8% -
5 $23|1.8%| 3.7% | 55% | 7.0% | 85% | 9.9% | 11.3% 5 $23 | 8.9% 7.3% | 55% | 3.4% | 1.1%
¥ | $24| 3.3%| 5.2% | 6.8% | 8.4% | 9.9% | 11.3%| 12.6% ¥ 1 $24 | 10.1% | 85% | 6.8% | 5.0% | 2.9%
$25| 4.7%| 6.5% | 8.1% | 9.7% | 11.2%| 12.6%| 14.0% $25| 11.3% | 9.8% | 8.1% | 6.4% | 4.5%
$26 | 5.9%| 7.6% | 9.3% | 10.9%| 12.4%| 13.8%| 15.2% $26 | 12.4% | 10.9% | 9.3% | 7.6% | 5.8%
$27 | 6.8%| 8.6% | 10.3%| 11.9%| 13.4%| 14.9%| 16.3% $27 | 13.3% | 11.8% | 10.3% | 8.6% | 6.9%
$28| 7.6%| 9.4% | 11.1%| 12.7%| 14.3%| 15.8%| 17.3% $28 | 14.1% | 12.7% | 11.1% | 9.5% | 7.7%
$29 | 8.1%| 10.0%| 11.7% | 13.4%]| 15.0%| 16.5%] 18.1% $29 | 14.7% | 13.3% | 11.7% | 10.1% | 8.3%
$30| 8.3%| 10.2%| 12.0%| 13.7%| 15.3%| 16.9%| 18.5% $30 | 15.0% | 13.5% | 12.0% | 10.4% | 8.6%
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This biogas plant is estimated ¢ost$10.1million to build Operating costs are estimated to averékfe565,023year. At an RNGale
price of $30/GJaveragerevenue isestimated to bebl,774421/year. This biogas planequires ¥.9million funding 78% of CAPEXor

an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plai®t$203,398Yyear; equal to B% of operating costs.
Operating income is likely insufficiemtepending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpEttiowntime, etc.)This is because farm investment (i.e.,
debt) is only22%. Low investment means that even with amlevered,pre-taxIRRof 12%, operating income can be too low.

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,520,250 RNG/GJ = $30.00 Farm Investment = $2,232,519
Upgrader $2,636,500 Avg RNG Sales/Yr = $1,531,447 Funding Amount = $7,910,128
Nutrient Recovery $1,664,861 Bedding Savings/Ye=  $242,974 Funding % of CAPEX 78%
Other $1,321,036
Total $10,142,647 $1,565,023 Total = $1,774,421 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $1,731 $1,735 | $1,740| $1,744 $1,748 $1,752 $1,757 | $1,761 $1,766 $1,770
OPEX (000s) $1,288 $1,314 | $1,340| $1,367 $1,394 $1,422 $1,451 | $1,480 $1,509 $1,540
Operate Income $443 $421 $399 $377 $354 $330 $306 $281 $256 $231
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,775 $1,780 | $1,785| $1,790 $1,795 $1,801 $1,806 | $1,811 $1,817 $1,823
OPEX (000s) $1,570 $1,602 | $1,634| $1,666 $1,700 $1,734 $1,768 | $1,804 $1,840 $1,877
Operate Income $205 $178 $151 $124 $96 $67 $38 $8 -$23 -$54
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $209,398| | %of OPEX 13% |

* Averagel over twenty yearso accaint

for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with78% funding, if RNG production is 10% or 20% higher than anticipated (due tettbethan expected biogas production
from the feedstock), the require@RNG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, witif8% funding, if RNG production is 5% lower than anticipaga@n with @ RNG sale pricef $30/GJ,
unlevered pre-tax IRRalls from 12% ta@l.3%. An unlevered, prd  E Lww f MH: AayQid SO02y2YAOl ffeé

Poultry manureaccouns for10%of biogas plant operating costs. Therefore, although less important th& $2iles, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For example/&itiunding, if poultry manure tip fee is only $5/tonne
or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR ©12% falls from $30/GJ tdb28GJand
<$26/GJ respectively. Alternately, wit®% funding, if poultry manure tip fee is $15/tonne, even withRNG sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% tal.7%. An unlevered, pid | E L ww eonomicalyifeéagbieii S

Option C:Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($nne)

-10%| -5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - | - | - $16 | -
$17| - | - | - $17 | -
$18| - | - | - $18 | -
$19| - | - | - $19 | -
$20| - | - | - $20 | -

Q|s$2L| — | - | - Q | s21| -
@ [$22| — | - | - — | 5.0% x| $22| -
Sls23] — | — | — [ — | — |53%]99% S [$23[ 12% | —
G 24| - | - | — — | 5.0% | 9.9% | 13.9% @ 1 s24| 61% | -
$25| — | - | — | 43% | 9.5% | 13.7%] 17.4% $25 | 9.9% | 4.7% | -
$26| - | - | 2.2% | 8.4% | 13.0%| 17.0%)] 20.7% $26 | 13.0% | 85% | 22% | - | --
$27| — | — | 6.1% | 11.7%] 16.1%| 20.0%] 23.7% $27 | 157% | 11.5% | 6.1% | - | -
$28| - |0.4%| 9.0% | 14.3%]| 18.7%| 22.7%)] 26.4% $28 | 18.1% | 14.0% | 9.0% | 0.4% | ---
$29| - |3.2%)| 11.0%| 16.3%)] 20.8%| 24.9%)] 28.7% $29 | 19.9% | 159% | 11.0% | 3.5% | ---
$30| - |4.3%| 12.0%| 17.3%]| 21.9%| 26.1%)] 30.0% $30 | 20.9% | 168% | 12.0% | 4.7% | --
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Farm Scenario® - OptionD: RNG Compression aNditrient Recovery Equipment

This biogas plant is estimated ¢ost$11.0million to build Operating costs are estimated to averade735,123year. At an RNGale
price of $30/GJaveragerevenue iestimated to bebl,774421/year. This biogas planequires $.0.0million funding 91% of CAPBXor

an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plarg $49,298year; equal to3% of operating costs.
Operating income is likely insufficiemtepending upon debt term and interesttea to cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, €t is because farm investment (i.e.,
debt) is only9%. Low investment means that even with arlavered pre-taxIRRof 12%, operating income can be too low.

Option D:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,520,250 RNG/GJ = $30.00 Farm Investment =  $985,911
Upgrader $3,340,161 Avg RNG Sales/Yr = $1,531,447 Funding Amount  $9,965,770
Nutrient Recovery $1,664,861 Bedding Savings/Ye  $242,974 Funding % of CAPEX 91%
Other $1,426,409
Total $10,951,681 $1,725,123 Total = $1,774,421 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $1,73L $1,735 | $1,740| $1,744 $1,748 $1,752 $1,757 | $1,761 $1,766 $1,770
OPEX (000s) $1,420 $1,448 | $1,477| $1,507 $1,537 $1,568 $1,599 | $1,631 $1,664 $1,697
Operate Income $311 $287 $262 $237 $211 $184 $158 $130 $102 $73
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,775 $1,780 | $1,785| $1,790 $1,795 $1,801 $1,806 | $1,811 $1,817 $1,823
OPEX (000s) $1,731 $1,766 | $1,801| $1,837 $1,874 $1,911 $1,949 | $1,988 $2,028 $2,069
Operate Income $44 $15 -$16 -$47 -$78 -$111 -$143 | -$177 -$211 -$246
Unlevered, PreTax IRR = ‘ 12% | | Average Operating Income* = | $49,298‘ ‘ % of OPEX‘ 3% ‘

* Averagel over twenty years$o account

for inflation
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RNG sales account for @6ofbiogas plantrevenue.This shows the importance of RNG sales agds plant economic feasibilitizor
example, witl91% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production
from the feedstock), the require@RNG sale pricéor an wlevered, pre-tax IRRof 12%falls from $30/GJ to $27/GJand <$24/GJ
respectively. Alternately, wit®1% funding, if RNG production is 3&wer than anticipatedeven with @ RNG sale pricef $30/GJ,
unlevered,pre-tax IRRs negative

Poultry manureaccouns for 9% of biogas plahoperating costs. Therefore, although less important than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For example, with 91% funding, if poultry manure tip fekbitoanky

or $0/tonne instead of $10/tonngthe requiredRNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand
<$27GJ respectively. Alternately, with 87% funding, if poultry manure tip fee is $15/tonne, even wiN& sale pricef $30/GJ,
unlevered,pre-tax IRRs negative.

Option D: Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| -5%| 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - | --- $16
$17| - | - | - $17 | -
$18| - | --- $18
$19| - | --- $19
$20| - | --- $20

@ |$22| - | - | - x| $22| -
Sls23] — [~ — | — [ — | = |26% S [ $23] -
F 24| - | | — | 2.6% | 13.7% S $24| -
$25| - | - | - | 1.0% | 13.3%] 21.8% $25 | 2.8%
$26| - | - | - | 11.9%] 21.1%] 29.0% $26 | 11.7% | -
$27| - | - | - | 8.7% | 19.4%| 27.9%| 35.7% $27 | 18.4% | 8.2%
$28| — | - | - |16.2%]| 25.9%| 34.3%| 42.2% $28 | 24.2% | 153% | -
$29| - | - | - |21.8%|31.4%| 40.0%| 48.2% $29 | 29.1% | 206% | -
$30| - | — | 12.0%| 24.9%| 34.7%| 43.6%| 52.2% $30 | 32.1% | 235% | 12.0% | - | -
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Figure 3 shows the required RNG $/GJ sale priceFarm Senario #11 Options 4 D for an wlevered, pretax IRR of 12%. Where
required RNG sale price is >$30/GJ, percentage of required funding is showarmlScenario #11 OptionscAD require funding.
Funding increases from 20% (for Option A) to 91% (foro@ ). Figure 2shows that even under the best circumstances (i.e., Option A
- needing the least equipment), 1,0@airy cow farms caligesting dairy and poultry manuannot be economically feasible in B.C.
without funding.

Figure23: Farm Scenario #1- Required RNG Sale Price for 1,000 Dairy Cows + Poultry Manure

Required RNG $/GJ for 12% IRR

$30 ° 20% © 39% ° 78% © 91%
= $29
Q
&
o $28
Z
o

$27

$26

A B C D

Farm Scenario #11: 1,000 Dairy Cows (Optior$A
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Farm Scenario # 12:
2,000 Dairy Cows +
Poultry Manure

Farm ScenarioX2is a2,0 dairy cow farm caligesting dairy ang@oultry manure. Farm Scenario
#12assumes the use of traditional darm biogas plant technologyEstimated feedstock volumes
andRenewable Natural Gas (RNf&)yduction for Farm Scenario #&2e as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 100,083 80% 32,295GJ
Poultry manure 24,943 20% 75,09GJ
Total 125,026 100% 107,394GJ

The followingequipmentChoices were assessed fearm Scenario #12
- Option A: Naadditional equipment,
- OptionB: RNGcompressiorequipment,
- Option C Nutrientrecoveryequipment, and

- Option D: RNG compressiondanutrient recovery equipment.

Forfull capital and operating costs for Farm Scenafi@ @ptionsA¢ D, see Appendik.
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Farm Scenario¥2 - OptionA: No Additional Equipment

This biogas plant is estimated ¢ost$10.5million to build Operating costsra estimated to averagel$380347/year. At an RNGale
price of £0.70GJ,averagearevenue iestimated to be$2,812,825year. This biogas plarR 2 S Fegjuéifundingfor an wnlevered,pre-
taxIRRof 12% Averageoperating income for this biogas plaist$l,432478year; equal t0104% of operating costs. Operating income
should be sufficient,depending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (e.g., broken equipmenhaxpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $5,223,750 RNG/G3= $20.70 Farm Investment = $10,519,185
Upgrader $3,093,500 Avg RNG Sales/Yr = $2,326,877 Funding Amount = $0
Nutrient Rec.  $831,856 Bedding Savings/Y=  $485,947 Funding % of CAPEX 0%
Other $1,370,079
Total $10,519,185 $1,380,347 Total = $2,812,825 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $2,513 $2,543 | $2,572| $2,602 | $2,632 $2,663 $2,694 | $2,725| $2,757 $2,790
OPEX (000s) $1,136 $1,159 | $1,182| $1,206 | $1,230 $1,254 $1,280 | $1,305| $1,331 $1,358
Operate Incom¢g  $1,377 $1,384 | $1,390| $1,396 | $1,402 $1,408 $1,414 | $1,420| $1,426 $1,432
Year 11 12 13 14 15 16 17 18 19 20
Revenue (00s) $2,822 $2,855 |$2,889| $2,923 $2,957 $2,992 $3,028 $3,063 $3,100 $3,136
OPEX (000s) $1,385 $1,413 | $1,441| $1,470 $1,499 $1,529 $1,560 $1,591 $1,623 $1,655
Operate Incomq  $1,437 $1,443 | $1,448| $1,453 $1,458 $1,463 $1,468 $1,472 $1,477 $1,481
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,432,478| | % of OPEX  104% |

* Averageal over twenty year$o account

P U . Fas LINAROS om:kéSI N
for inflation
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RNG sales account foB® ofbiogas plantevenue. This shows the importance of RNG sales on biogas plant economic feasibiity.
example, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production from the
feedstock), the requiredRNG sale pricir an unlevered,pre-tax IRRf 12% falls from $0.70/GJ to $19GJand <#8/GJ respectively.
Alternately,if RNG production is 20 or20% lower than anticipatedhe requiredRNG sale prickr an wnlevered,pre-tax IRRncreases

from $20.70/GJ to $2&J and>$25/GJ respectively. Furthermore, if only 50% of estimaimaltry manureis available 12,472instead

of 24,943tonnes/year),RNG production will be approximately 35% lower. If RNG production is 35% lower, even RNGasale price

of $30/GJ, nlevered, pre-tax IRRalls from 12% to 8.9%. Amlevered,pre-tax IRR mH> A ay Qi SO2y2YAOlLftte FSI

Option A: Sensitivity Analysig RNG Production
Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% 15% 20%

$16 | -- --- --- --- --- --- 03% | 1.9% | 3.3% | 46% | 58% | 7.0% | 8.1% | 9.2% | 10.2%
$17 | - --- --- --- --- 02% | 1.9% | 3.4% | 47% | 6.0% | 7.3% | 84% | 9.5% | 10.6%| 11.7%
$18 | --- --- --- --- --- 1.7% | 3.3% | 47% | 6.1% | 7.4% | 8.6% | 9.8% | 10.9%| 12.0% | 13.1%
$19 | -- --- --- --- 1.3% | 3.0% | 46% | 6.0% | 7.4% | 8.7% | 9.9% | 11.1%| 12.3%| 13.4% | 14.5%
$20 | --- --- - | 0.7%| 2.6% | 43% | 58% | 7.3% | 8.6% | 9.9% | 11.2%| 12.4% | 13.6% | 14.7% | 15.9%
% $21 | -- --- - | 20%| 3.8% | 54% | 7.0% | 8.4% | 9.8% | 11.1% | 12.4% | 13.6% | 14.9%| 16.0% | 17.2%
x | $22| -- - | 1.1%| 3.1%| 49% | 6.5% | 81% | 9.5% | 10.9% | 12.3% | 13.6% | 14.9% | 16.1% | 17.3% | 18.5%
5 $23 | - | 0.0%| 2.2% | 4.2% | 6.0% | 7.6% | 9.2% | 10.6% | 12.0% | 13.4% | 14.7% | 16.0% | 17.3% | 18.6% | 19.8%
S $24| - | 1.1%| 3.3% | 5.2% | 7.0% | 8.6% | 10.2% | 11.7%| 13.1%| 14.5% | 15.9% | 17.2% | 18.5% | 19.8% | 21.1%
$25| - | 21% | 4.3%| 62% | 7.9% | 9.6% | 11.2% | 12.7% | 14.2% | 15.6% | 17.0% | 18.3% | 19.7% | 21.0% | 22.3%

$26 | 0.6% | 3.0% | 5.1% | 7.0% | 8.8% | 10.5% | 12.1% | 13.7%| 15.2% | 16.6% | 18.0% | 19.4% | 20.8% | 22.2% | 23.5%
$27 | 1.2% | 3.6% | 5.8% | 7.7% | 9.6% | 11.3%| 12.9% | 14.5% | 16.1% | 17.6% | 19.0% | 20.5% | 21.9% | 23.3% | 24.7%
$28 | 1.7% | 4.1% | 6.3% | 8.3% | 10.2% | 11.9% | 13.6% | 15.3%| 16.8% | 18.4% | 19.9% | 21.4% | 22.9% | 24.3% | 25.8%
$29 | 2.0% | 4.5% | 6.7% | 8.7% | 10.6% | 12.4% | 14.1% | 15.8% | 17.4% | 19.0% | 20.6% | 22.2% | 23.7% | 25.2% | 26.7%
$30 | 2.1% | 4.6% | 6.8% | 8.9% | 10.8% | 12.6% | 14.4% | 16.1% | 17.8% | 19.4% | 21.0% | 22.5% | 24.1% | 25.6% | 27.2%
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Poultry manureaccouns for22%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For example, if poultry manure tiprfiyebis/tonne or $0/tonne instead

of $10/tonne, the requiredRNG sale prider an unlevered pre-taxIRR of 12% falls fron28.70/GJ to $20/GJand <3 9GJ respectively.
Alternately, if poultry manure tip fee is $15/tonne or $20/tonrtee required RNG ale pricefor an wnlevered,pre-tax IRR of 12%
increases from $20.7GJ to$22/GJand >$23/GJ respectively.

Option A: Sensitivity Analysig Poultry Manure Tip Fee

Poultry Manure Tip Fee ($/Tonne)

$0 $5 $10 $15 $20

$16 9.4% 7.7% 5.8% 3.7% 1.3%

$17 10.7% 9.0% 7.3% 5.3% 3.2%

$18 11.9% 10.3% 8.6% 6.8% 4.8%

$19 13.1% 11.6% 9.9% 8.2% 6.3%

$20 14.3% 12.8% 11.2% 9.5% 7.8%

% $21 15.4% 13.9% 12.4% 10.8% 9.1%
o $22 16.5% 15.1% 13.6% 12.0% 10.4%
@ $23 17.6% 16.2% 14.7% 13.2% 11.7%
N $24 18.7% 17.3% 15.9% 14.4% 12.9%
$25 19.8% 18.4% 17.0% 15.5% 14.1%
$26 20.8% 19.4% 18.0% 16.6% 15.2%
$27 21.8% 20.4% 19.0% 17.6% 16.2%
$28 22.6% 21.3% 19.9% 18.5% 17.1%
$29 23.4% 22.0% 20.6% 19.2% 17.7%
$30 23.7% 22.4% 21.0% 19.5% 18.1%
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Farm Scenario¥2 - OptionB: RNG Compression Equipment

This biogas plant is estimated ¢ost$11.6 million to build Operating costs are estimated to averade6B8,901year. At an RNGale
price of £4.69GJ,averagaevenue iestimated to be$3,261409year. This bogas planR 2 S & y Q (fundNdg fiprdak ulldvered pre-
tax IRRof 12% Averageoperating income for this biogas plaist$1,572508year; equal to93% of operating costs. Operating income
should besufficient, depending upon debt term and interest rgtéo cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option B:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $5,223,750 RNG/G3= $24.69 Fam Investment = $11,636,291
Upgrader $4,065,108 Avg RNG Sales/Yr= $2,775,461 Funding Amount = $0
Nutrient Rec. $831,856 Bedding Savings/Y=  $485,947 Funding % of CAPEX 0%
Other $1,515,577
Total $11,636,291 $1,688,901 Total = $3,261,409 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $2,921 $2,954 | $2,988| $3,022 | $3,056 $3,091 $3,126 | $3,162| $3,199 $3,235
OPEX (000s) $1,390 $1,418 | $1,446| $1,475 | $1,505 $1,535 $1,566 | $1,597 | $1,629 $1,661
Operate Incora $1,531 $1,536 |$1,541| $1,546 $1,551 $1,556 $1,561 $1,565 $1,570 $1,574
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $3,272 $3,310 | $3,348| $3,387 $3,426 $3,465 $3,505 $3,546 $3,587 $3,628
OPEX (000s) $1,695 $1,729 | $1,763| $1,798 $1,834 $1,871 $1,938 $1,947 $1,986 $2,025
Operate Incomq  $1,578 $1,581 | $1,585| $1,588 $1,591 $1,594 $1,597 $1,599 $1,601 $1,603
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $1,572,508| | %of OPEX  93% |

* Averageal over twenty yearso acount

P u . asS LINAROS om:ke&SIN
for inflation
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RNG sales account for @bofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG production is 10% or 20% highan tanticipated (due to the better than expected biogas production from the
feedstock), the requiredRNG sale pricidr an wnlevered,pre-tax IRRf 12% falls from $24.69/GJ t&23GJand <$21/GJ respectively.
Alternately, if RNG production is 10% loweathanticipated, the require®NG sale priclr an wnlevered,pre-tax IRRncreases from
$24.69/GJ to $28/GJ. Furthermore, if only 50% of estimated poultry manure is available (12,472 instead ofo2h&=lgear),RNG
production will be approximately 358wer. If RNG production is 35% lower, even withRNG sale pricef $30/GJ, nlevered,pre-tax
IRRfalls from 12% to 3.4%. Amlevered,pre-tax IRR M2 A ay Qi SO2y2YAOlLtte FSIFaAaotsSo

Option B: Sensitivity Analysi€ RNG Production

Change in RNG Produch Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% | 10% | 15% | 20%

$16| - 0.2% | 1.7% | 3.0% | 4.2% | 5.3%
$17 | - 0.5% | 2.0% | 3.3% | 4.6% | 58% | 6.9%
$18| - 0.6% | 22% | 3.6% | 49% | 6.1% | 7.3% | 8.4%
$19 - 05% | 22% | 3.7% | 5.0% | 6.3% | 7.6% | 8.7% | 9.9%
$20 --- 0.2% | 2.0% | 3.6% | 5.0% | 6.4% | 7.7% | 8.9% | 10.1%]| 11.2%

% $21 | - 1.7%| 3.3% | 4.9% | 6.3% | 7.7% | 9.0% | 10.2%| 11.4%| 12.6%
x | $22| - 1.1% | 3.0% | 4.6% | 6.1% | 7.6% | 8.9% | 10.2%| 11.5%| 12.7%| 13.8%
5 $23 --- --- --- --- 0.4% | 2.4% | 4.2% | 5.8% | 7.3% | 8.7% | 10.1%| 11.4%| 12.7%| 13.9%]| 15.1%
S| $24| - 1.7% | 3.6% | 5.3%| 6.9% | 8.4% | 9.9% | 11.2%| 12.6%| 13.8%| 15.1% | 16.3%
$25| - 0.7% | 2.8% | 4.7% | 6.4% | 8.0% | 9.5% | 10.9%| 12.3%| 13.7%]| 15.0%| 16.3%| 17.5%
$26 | --- 1.6% | 3.7% | 5.6% | 7.3% | 8.9% | 10.5%| 11.9%| 13.4%| 14.7%| 16.1%| 17.4%| 18.7%
$27 | - 0.0% | 24% | 45% | 6.4% | 8.1% | 9.8% | 11.3%| 12.8%| 14.3%| 15.7%| 17.1%| 184% | 19.7%
$28 | - 0.5% | 29% | 51% | 7.0% | 8.8% | 10.5%| 12.0%| 13.6%| 15.1%| 16.5%| 17.9%| 19.3%| 20.7%
$29 | - 0.8% | 3.3% | 54% | 7.4% | 9.2% | 10.9%| 12.6%| 14.1%| 15.7%| 17.2%| 18.6%| 20.1%| 21.5%
$30| - 1.0% | 3.4% | 5.6% | 7.6% | 9.4% | 11.2%| 12.8%| 14.4%| 16.0%| 17.5%| 19.0% | 20.4%| 21.9%
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Poultry manureaccouns for 18%6o0f biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For example, if poultry manure siptige35/tonne or $0/tonne instead

of $10/tonne, the requiredRNG sale prider an wnlevered pre-taxIRR of 12% falls from $24.69/GJ $24/GJand <$23/GJ respectively.
Alternately, if poultry manure tip fee is $15/tonne or $20/tonne, the requilRNGsale pricefor an wnlevered,pre-tax IRR of 12%
increases from $24.69/GJ t&26/GJand >$27/GJ respectively.

Option B: Sensitivity AnalysigPoultry Manure Tip Fee

Poultry Manure Tip Fee ($/Tonne)
$0 $5 $10 $15 $20
$16 4.5% 2.5% 0.2% -2.6% -6.5%
$17 5.9% 4.1% 2.0% -0.4% -3.5%
$18 7.2% 5.5% 3.6% 1.4% -1.2%
$19 8.5% 6.8% 5.0% 3.1% 0.8%
$20 9.6% 8.1% 6.4% 4.6% 2.5%
Q $21 10.8% 9.3% 7.7% 6.0% 4.1%
4 $22 11.9% 10.4% 8.9% 7.3% 5.5%
3 $23 13.0% 11.6% 10.1% 8.5% 6.9%
@ $24 14.0% 12.7% 11.2% 9.7% 8.1%
$25 15.1% 13.7% 12.3% 10.9% 9.4%
$26 16.0% 14.7% 13.4% 11.9% 10.5%
$27 16.9% 15.6% 14.3% 12.9% 11.4%
$28 17.7% 16.4% 15.1% 13.7% 12.2%
$29 18.4% 17.0% 15.7% 14.3% 12.8%
$30 18.7% 17.3% 16.0% 14.6% 13.1%
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Farm Scenario¥2 - OptionC Nutrient Recovery Equipment

This biogas plant is estimated ¢tost$12.2million to build Operating costs are estimated to average $2,4423¥8. At an RNGale
price of $80.00GJ,averagerevenue isestimated to be$3,548842/year. This biogas planequires .9 million funding 24% of CAPEX
for an wlevered,pre-taxIRRof 12% Averageoperating income for this biogas plaist$1,105,96%year; equal to 45% of operating costs.
Operating income may or may not be sufficiedepending upon debt termrad interest rate to cover both debt repayments arghy
unforeseen negative circumstancesth the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option C:Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $5,454,750 RNG/GJ = $30.00 Farm Investment = $9,232,445
Upgrader $3,093,500 Avg RNG Sales/Yr : $3,062,895 Funding Amount = $2,932,033
Nutrient Recovery $2,031,856 Bedding Saving/Yr=  $485,947 Funding % of CAPEX 24%
Other $1,584,371
Total $12,164,477 $2,442,873 Total = $3,548,842 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $3,463 $3,471 | $3,479| $3,487 $3,496 $3,505 $3,513 $3,522 $3,532 $3,541
OPEX (000s) $2,011 $2,051 | $2,092| $2,134 | $2,177 $2,220 $2,265 | $2,310| $2,356 $2403
Operate Income|  $1,452 $1,420 |$1,387| $1,353 | $1,319 $1,284 $1,249 | $1,213| $1,176 $1,138
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $3,550 $3,560 | $3,570| $3,580 $3,591 $3,601 $3,612 $3,623 $3,634 $3,646
OPEX (000s) $2,451 $2,500 | $2550| $2,601 $2,653 $2,706 $2,760 $2,816 $2,872 $2,929
Operate Income $1,099 $1,060 | $1,020| $979 $937 $895 $852 $807 $762 $716
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $1,105,969) | %of OPEX  45% |

* Averageal over twenty yearsto account

for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with24% funding, if RNG production is 10% or 20% higher than aetigcigdue to the better than expected biogas production

from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, witB4% funding, if RNG production is 5% 0%d.lower than anticipated, even witimn&NG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% to 9% and 72% respectively. An unlevered, piel E Lww f MH: Aday Qi SO02y2 Y

Poultry manureaccouns for12%of biogas plant operating sts. Therefore, although less important than RNG sales, poultry manure tip

fee can have an impact on biogas plant economic feasibility. For example24#dtiiunding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ respectively. Alternately, wigd% funding, if poultry manure tip fee is $15/tonne or $20/tonne, even witlR&IG sale pricef

$30/GJ, ulevered pre-tax IRRalls from 12% to ®% and 7% respectively. An unlevered, pel E Lww f me: AayQi S02

Option C:Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - $16
$17| - | - | - $17 | -
$18| - 0.2% $18
$19| - 0.8% | 3.0% $19 | 0.4%
$20| --- 1.2% | 3.4% | 5.3% $20 | 2.7%

% $21| - -—- -—- 1.3% | 3.6% | 5.6% | 7.4% (ZD $21 | 4.7% 2.0% --- - -
x | $22| - - 1.2% | 3.6% | 5.7% | 7.6% | 9.3% @ | $22 | 6.5% 4.0% 1.2% - -
@ $23| - | 0.8%| 3.4% | 5.6% | 7.6% | 9.4% | 11.1% 5 $23 | 8.1% 5.9% 3.4% | 0.4% -
@ | $24| 0.2%| 3.0%| 5.3% | 7.4% | 9.3% | 11.1%]| 12.8% S 1 $24 | 9.7% 7.6% 53% | 2.7% -
$25| 2.3%| 4.8%| 7.1% | 9.1% | 11.0%| 12.8%| 14.5% $25 | 11.1% | 9.2% 7.1% | 4.7% | 1.9%
$26 | 3.9%| 6.4%| 8.6% | 10.6%| 12.5%]| 14.3%/| 16.0% $26 | 12.5% | 10.6% | 8.6% | 6.3% | 3.8%
$27 | 5.2%| 7.7%)| 9.8% | 11.9%| 13.8%]| 15.6%| 17.4% $27 | 13.7% | 11.8% | 9.8% | 7.7% | 5.3%
$28| 6.2%| 8.7%| 10.9%| 13.0%| 14.9%]| 16.8%| 18.7% $28 | 14.7% | 12.9% | 10.9% | 8.8% | 6.4%
$29 | 6.9%| 9.4%| 11.7%| 13.8%| 15.8%]| 17.8%| 19.6% $29 | 155% | 13.6% | 11.7% | 9.5% | 7.2%
$30| 7.2%| 9.7%)| 12.0%| 14.2%)| 16.2%]| 18.2%| 20.1% $30 | 15.9% | 14.0% | 12.0% | 9.9% | 7.5%
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This biogas plant is estimated ¢ost$13.3million to build Operating costs arestimated to average $2,751,43¢ar. At an RNGale
price of $80.00GJ,averagerevenue isestimated to be$3,548842/year. This biogas planequires $.2million funding 47% of CAPEX
for an wnlevered,pre-taxIRRof 12% Averageoperating income forHis biogas planis $797,413year; equal to 29% of operating costs.
Operating income is likely insufficiemtepending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., bken equipment, unexpected downtime, etcThis is because farm investment (i.e.,
debt) is only53%. Low investment means that even with arlewvered,pre-taxIRRof 12%, operating income can be too low.

Option D:Economic Assessment

CAPEX OPEX* Revene Investment
Digester $5,454,750 RNG/GJ = $30.00 Farm Investment = $7,100,458
Upgrader $4,065,108 Avg RNG Sales/Yr = $3,062,895 Funding Amount = $6,181,125
Nutrient Recovery $2,031,856 Bedding Savings/Y=  $485,947 Funding % of CAPEX 47%
Other $1,729,869
Total $13,281,583 $2,751,427 Total = $3,548,842 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $3,463 $3,471 | $3,479| $3,487 $3,496 $3,505 $3,513 | $3,522 $3,532 $3,541
OPEX (000s) $2,265 $2,310 | $2,356| $2,403 $2,451 $2,501 $2,551 | $2,602 | $2,654 $2,707
Operate Income $1,198 $1,161 | $1,123| $1,084 $1,044 $1,004 $963 $921 $878 $834
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $3,550 $3,560 | $3,570| $3,580 $3,591 $3,601 $3,612 | $3,623 $3,634 $3,646
OPEX (000s) $2,761 $2,816 | $2,872| $2,930 $2,988 $3,048 $3,109 | $3,171 $3,235 $3,299
Operate Income $790 $744 $698 $651 $602 $553 $503 $452 $400 $346
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $797,415 | %of OPEX| 29% |

* Averagel over twenty yearso account

for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with Z% funding, if RNG production is 10920% higher than anticipated (due to the better than expected biogas production

from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, with#% funding, if RG production is 5% or 10% lower than anticipated, even wifRNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% to 8.7% and &8respectively. An unlevered, piel E Lww f MH: AdayQid SO02y2Y)

Poultry manureaccouns for11%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip

fee can have an impact on biogas plant econoieésibility. For example, with746 funding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead off10/tonne, the requiredRNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #®2&GJand
<$26/GJespectively. Alternately, with#% funding, if poultry manure tip fee is $15/tonne or $20/tonne, even witRAIG sale pricef

$30/GJ, ulevered pre-tax IRRalls from 12% t®8.9% and5.1% respectively. An unlevered, pel E Lww f m#: Aay Qi S02

Option D: Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - $16
$17| - | - | - $17 | -
$18| - $18
$19| - $19
$20| --- 2.3% $20

% $21| --- --- --- --- --- 2.7% | 5.5% (ZD $21 | 1.3% --- --- - -
x | $22| - --- --- - 2.9% | 5.8% | 8.3% x| $22 | 4.1% 0.1% - - -
S [$23] — | — | — | 27%] 5.8% | 8.4% | 10.8% S [ $23] 6.6% | 32% [ -
I s24| - - 2.3% | 55% | 8.3% | 10.8%| 13.1% % | $24 | 8.8% 5.8% 2.3% - -
$25| - | 1.5%| 5.0% | 8.0% | 10.6%| 13.0%| 15.3% $25 | 10.8% | 8.1% 50% | 1.2% -
$26| --- | 3.9%| 7.2% | 10.0%| 12.6%]| 15.0%| 17.3% $26 | 12.6% | 10.1% | 7.2% | 3.8% ---
$27 | 1.8%| 5.8%| 9.0% | 11.8%| 14.4%]| 16.8%| 19.1% $27 | 14.2% | 11.7% | 9.0% | 5.8% | 1.7%
$28 | 3.4%| 7.2%)| 10.4%| 13.3%| 15.9%]| 18.4%| 20.8% $28 | 156% | 13.1% | 10.4% | 7.4% | 3.5%
$29| 4.3%| 8.2%| 11.5%| 14.4%| 17.1%| 19.7%| 22.1% $29 | 16.6% | 14.2% | 11.5% | 8.4% | 4.7%
$30| 4.8%| 8.7%| 12.0%]| 14.9%)| 17.7%]| 20.3%| 22.8% $30 | 17.2% | 14.7% | 12.0% | 8.9% | 5.1%
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Figure 2 shows the required RNG $/GJ sale priceFarm Scenario #12 Options¢D for an uwlevered, pretax IRR of 12%. Where

required RNG sale price is >$30/GJ, percentage of required funding is skidmere required RNG sale price is <$30/GJ, a bar
representing + 5% is shown to account for price uncertairféarm Scenario #12 OptionsBR 2 Y Qi NBIlj dzZA NE Fdzy RAy 3 @
requires $9.67- $25.92GJ. Farm Scenario #12 Options C amddire funding Funding increases from 24% (for Option C) to 47% (for
Option D). Figure £shows that only under the best circumstances (i.e., OpticmAeding the least equipment, or OptidB¢ only

needing RNG compression equipmeatg 2,000dairy cow farms caligesting dairy and poultry manueconomically feasible in B.C.

without funding.

Figure24: Farm Scenario #12Required RNG Sale Price for 2,000 DairywSot+ Poultry Manure

Required RNG $/GJ for 12% IRR
$30 © 24% © 47%

$28
$26

$24

RNG ($/GJ)

$22

w1

$18
A B C D

Farm Scenario #12: 2,000 Dairy Cows (Optior©DA
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Farm Scenario # 13:
2,500 Dairy Cows

Farm Scenario #lis a 2500 dairy cow farm digesting dairy manure. Farm Scenardme#dumes
the use of traditional offarm biogas plant technologyEstimated feedstock volumes and
Renewable Natural Gas (RNggyduction for Farm Scenario 84hre as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJYear)
Dairy manure 125,104 1006 40,386GJ
Total 125,026 100% 40,368GJ

The followingequipmentChoices were assessed for Farm Scenardo #1
- Option A:Noadditional equipment,
- OptionB: RNGcompressiorequipment,
- Option C Nutrientrecoveryequipment, and

- Option D: RNG compression and nutrient recovery equipment.

Forfull capital and operating costs for Farm Scenafi® @ptionsA¢ D, see Appendi¥M.
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Farm Scenario #3- OptionA: No Additional Equipment

This biogas plant is estimated¢ost$7.7million to build Operating costs are estimated to avera@d §058year. At an RNGaleprice

of $26.92/GJ,averagerevenue isestimated to be$1,723033%year. ¢ KA & 0 A 2 3 | &equisé fundifigforrRag @l&vgredipre-tax
IRRof 12% Averageoperating income for this biogas plaigt$1,046,97%year; equal to 55% of operating costs. Operating income
should be sufficientdepending upon debt term and intest ratg to cover both debt repayments andny unforeseen negative
circumstancesvith the biogas plant (e.g., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,546,500 RNG/G3= $26.92 Farm Investment = $7,655,380
Upgrader $2,111,800 Avg RNG Sales/Yr= $1,115,598 Funding Amount = $0
Nutrient Recovery $0 Bedding Savings/Ye  $607,434 Funding % of CAPEX 0%
Other $997,080
Total $7,655,380 $676,058 Taal = $1,723,033 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,533 $1,553 | $1,574| $1,595 | $1,616 $1,638 $1,660 | $1,682 $1,705 $1,728
OPEX (000s) $556 $568 $579 $591 $602 $614 $627 $639 $652 $665
Operate Income $977 $986 $995 | $1,004 $1,014 $1,023 $1,033 | $1,043 | $1,053 $1,062
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,751 $1,773 | $1,785| $1,798 $1,811 $1,824 $1,838 $1,851 $1,865 $1,880
OPEX (000s) $678 $692 $706 $720 $734 $749 $764 $779 $795 $811
Operate hcome $1,072 $1,081 | $1,080| $1,078 $1,077 $1,075 $1,074 $1,072 $1,071 $1,069
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $1,046,975 | %of OPEX| 155% |

* Averageal over twenty year$o account

for inflation

w . 1as

LINJ cPe8se Gpvid:$8C2GS mak
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RNG sales account f66% ofbiogas plantrevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, if RNG production is 10% or 20% higher than anticipated (due to the better thacteskjppgogas production from the
feedstock), the requiredRNG sale pricir an wnlevered,pre-tax IRRf 12% falls from $292/GJ to $25GJand <®R3IGJ respectively.
Alternately, if RNG production is 1020%or 30%lower than anticipated, even withreBRNG sale pricef $30/GJ, nlevered pre-tax IRR

falls from 12% td1.2%, 9.3% and 7.3% respectivéip inleveredpretax IRR M2 A ady Qi SO2y2YAOFfte& FSIaa

Option A: Sensitivity Analysig RNG Production
Change in RNG Production Amount
-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% 10% 15% | 20%

$16 | -- --- --- --- 05% | 1.3% | 20% | 2.7% | 3.4% | 41% | 47% | 53% | 59% | 6.5% | 7.1%
$17 | - --- - 104%| 1.2% | 20% | 2.7% | 3.5% | 42% | 48% | 55% | 6.1% | 6.7% | 7.3% | 7.9%
$18 | -- - 1 01%| 1.0%| 1.8% | 2.6% | 3.4% | 42% | 49% | 56% | 6.2% | 6.9% | 7.5% | 8.1% | 8.7%
$19 | - - |1 0.7%| 1.6%| 25% | 3.3% | 41% | 48% | 56% | 6.3% | 6.9% | 7.6% | 83% | 89% | 9.5%
$20| --- | 0.3%| 1.3%| 2.2% | 3.1% | 3.9% | 4.7% | 55% | 6.2% | 6.9% | 7.6% | 8.3% | 9.0% | 9.7% | 10.3%
$21| --- | 0.9%| 1.8% | 2.8% | 3.7% | 45% | 53% | 6.1% | 6.9% | 7.6% | 83% | 9.0% | 9.7% | 10.4% | 11.1%

$22 | 0.3% | 1.4% | 2.4%| 3.3% | 42% | 51% | 59% | 6.7% | 7.5% | 83% | 9.0% | 9.7% | 10.4%| 11.1% | 11.8%
$23 | 0.8% | 1.9% | 2.9% | 3.9% | 48% | 57% | 6.5% | 7.3% | 81% | 89% | 9.7% | 10.4% | 11.1% | 11.8% | 12.5%
$24 | 1.3% | 2.4% | 3.4% | 4.4% | 53% | 6.2% | 7.1% | 7.9% | 8.7% | 9.5% | 10.3% | 11.1% | 11.8% | 12.5% | 13.3%
$25 | 1.8% | 2.9% | 3.9% | 4.9% | 58% | 6.8% | 7.6% | 85% | 9.3% | 10.1%| 10.9% | 11.7% | 12.5% | 13.2% | 14.0%
$26 | 2.1%| 3.3% | 4.3% | 53% | 6.3% | 7.2% | 8.2% | 9.0% | 9.9% | 10.7%| 11.5% | 12.3% | 13.1% | 13.9% | 14.6%
$27 | 2.4% | 3.6% | 4.7% | 5.7% | 6.7% | 7.7% | 8.6% | 9.5% | 10.4%| 11.26 | 12.0% | 12.9% | 13.7% | 14.5% | 15.3%
$28 | 2.7% | 3.8% | 4.9% | 6.0% | 7.0% | 8.0% | 89% | 9.9% | 10.7%| 11.6% | 12.5% | 13.3% | 14.2% | 15.0% | 15.8%
$29 | 2.8% | 4.0% | 5.1% | 6.2% | 7.2% | 8.2% | 9.2% | 10.1%| 11.0% | 11.9% | 12.8% | 13.7% | 14.5% | 15.4% | 16.2%
$30 | 2.9% | 4.1% | 5.2% | 6.3% | 7.3% | 8.3% | 9.3% | 10.2%| 11.2%| 12.1% | 13.0% | 13.8% | 14.7% | 15.5% | 16.4%

$/GJ RNG
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Farm Scenario¥8 - OptionB: RNG Compression Equipment

This biogas plant is estimated¢ost$8.4 million to build Operating costs are estimated to avera@2$00%year. At an RNGaleprice
of $30.00/ GJaveragerevenue isestimated to be$l,758748year. This biogas plamequires #.3million funding 16% of CAPEor an
unlevered,pre-tax IRRof 12% Averageoperating income for this biogas plaig $935743year; equal to114%of operating costs.
Operating income should be sufficiedgpending upon debt term and interest rat® cover both debt repayments arahyunforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option B:Economic Assesnent

CAPEX OPEX* Revenue Investment
Digester $4,546,500 RNG/GJ = $30.00 Farm Investment =  $6,995,984
Upgrader $2,786,184 Avg RNG Sales/Yr = $1,151,314 Funding Amount = $1,333,781
Nutrient Recovery $0 Bedding Savings/¥e  $607,434 Funding %f CAPEX = 16%
Other $1,098,069
Total $8430754 $823,005 Total = $1,758,748 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s)| $1,651 $1,661 | $1,672| $1,682 $1,693 $1,703 $1,714 | $1,726 $1,737 $1,749
OPEX (000s) $677 $691 $705 $719 $733 $748 $763 $778 $794 $810
Operate Income $974 $970 $967 $963 $959 $955 $951 $947 $943 $939
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,761 $1,773 | $1,785| $1,798 $1,811 $1,824 $1,838 | $1,851 $1,865 $1,880
OPEX (000s) $826 $842 $859 $876 $894 $912 $930 $949 $968 $987
Operate Income $935 $931 $926 $922 $917 $912 $908 $903 $898 $893
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $935,743] | %of OPEX| 114% |

* Averagel over twenty yearso account
for inflation
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RNG sales account for @bofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with 16% funding, if RNG production is 10% or 20% higher than anticipated (deidétter than expected biogas production

from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, with 16% funding, if RNG production is 10%, 20% or 38f4Haw anticipated, even withreRNG sale price

of $30/GJ, nlevered pre-tax IRRalls from 12% to 10.0%, 7.9% and 5.6% respectivelyninered pre-tax IRR M2 A ay Qi SO2 Yz
feasible.

Option B: Sensitivity Analysi€ RNG Production

Change in RG Production Amount

-50% | -45% | -40% | -35% | -30% | -25% | -20% | -15% | -10% | -5% 0% 5% | 10% | 15% | 20%

$16| - 0.1% | 1.0% | 1.8% | 2.6% | 3.3% | 4.0% | 4.7% | 5.4%
$17 | - 0.1%| 1.0% | 1.9% | 2.7% | 3.5% | 4.3% | 5.0% | 5.7% | 6.4%
$18| - 0.0% | 1.0% | 1.9% | 2.8% | 3.6% | 44% | 52% | 59% | 6.6% | 7.3%
$19 - 0.8% | 1.8% | 2.7% | 3.6% | 4.4% | 52% | 6.0% | 6.8% | 7.5% | 8.2%
$20 --- 0.5% | 1.6% | 2.6% | 3.5% | 44% | 52% | 6.1% | 6.8% | 7.6% | 8.4% | 9.1%

% $21 | - 02% | 1.3% | 2.3% | 33% | 43% | 52% | 6.0% | 6.8% | 7.6% | 8.4% | 9.2% | 9.9%
x | $22| - 0.9% | 2.0% | 3.0% | 4.0%| 5.0% | 59% | 6.8% | 7.6% | 8.4% | 9.2% | 10.0%| 10.8%
@ $23 | - 03% | 1.5% | 2.7% | 3.7% | 4.7% | 5.7% | 6.6% | 7.5% | 8.4% | 9.2% | 10.0%| 10.8%| 11.6%
@1 $24| - 1.0% | 2.2% | 3.3% | 4.4% | 5.4% | 6.4% | 7.3% | 82% | 9.1% | 9.9% | 10.8%| 11.6%| 12.4%
$25| - 0.3% | 1.6% | 2.8% | 3.9% | 5.0% | 6.0%| 7.0% | 8.0% | 8.9% | 9.8% | 10.7%| 11.5%| 12.3%| 13.2%
$26 | --- 0.8% | 21% | 3.3% | 45% | 5.6% | 6.6% | 7.6% | 8.6% | 9.5% | 10.4%| 11.3%| 12.2%| 13.1%| 13.9%
$27 | - 1.1% | 25% | 3.7% | 49% | 6.0% | 7.1% | 8.1% | 9.1% | 10.1%| 11.0%| 11.9%| 12.8%| 13.7%| 14.6%
$28 | - 1.4% | 2.8% | 4.1% | 53% | 6.4% | 7.5% | 8.5% | 9.5% | 10.5%| 11.5%| 12.4%| 13.3%| 14.2%| 15.1%
$29| 0.1% | 1.6% | 3.0% | 43% | 55% | 6.6% | 7.7% | 8.8% | 9.8% | 10.9%| 11.8%| 12.8%| 13.7%| 14.7%| 15.6%
$30( 01% | 1.7% | 3.1% | 44% | 56% | 6.7% | 7.9% | 8.9% | 10.0%| 11.0%| 12.0%| 13.0%| 13.9%| 14.9%| 15.8%
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This biogas plant is estimated tost$9.3million to build Operating costs are estimated to average $1,759. At an RNGale
price of $30/GJveragerevenue iestimated to bebl,758748/year. Because operating costs are greater than revenue, this biogas plant
requires>100%fundingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.

This biogas plant is estimated ¢ost$10.1million to build Operating costs are estimated to average $1,906ylé#. At an RNGale
price of $30/GJverageaevenue iestimated to bebl,758748/year. Because operating costs are greater than revenue, this biogas plant
requires>100%fundingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.

Figure & shows the required RN&GJ sale price foFarm Scenario #1Qptions A¢ D for an wlevered, pretax IRR of 12%. Where

required RNG sale price is >$30/GJ, percentage of required funding is sWdveme required RNG sale price is <$30/GJ, a bar
representing + 5% is shown to aount for price uncertaintyFarm Scenario #&lOption Adoesy Qi NI |j dzA Neliog@sda iR A v 3 @
requires £5.57- $28.27/GJ. Farm Scenario #DptionsB requires 16%funding.h LIJGA 2y / YR 5 | NBYyQl &aKz2gy
>100% fundingFigure B shows that only under the best circumstance (i.e., Optiomaeding the least equipmenére 2,500 dairy cow

farms digesting dairy manueconomically feasible in B.C. without funding.

Figure25: Farm Scenario #13Required RNG Sal Price for 2,500 Dairy Cows

Required RNG $/GJ for 12% IRR

$30 o 16%
g $28 %
iz
O]
E $22

$20

$18

A B C D

Farm Scenario #13: 2,500 Dairy Cows (Optior$A
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Farm Scenario # 14:
200 Dairy Cows +
Poultry Manure

Farm Scenario #14 is280 dairy cow farm caligesting dairy manure anploultry manure Farm
Scenario #4 assumes the use ahodularbiogas plant technology. Estimated feedstock volume
andRenewable NatulaGas (RN@roduction for Farm Scenarid#are as follows:

Feedstock Tonnes/Year Percentage RNG ProductioriGJN eal)
Dairy manure 10,008 80% 3,229
Poultry manure 2,494 20% 7,510
Total 12503 100% 10,739

The followingequipmentChoices were asssed for Farm Scenarid 4
- Option A: Naadditional equipment, and

- Option B Nutrient recovery equipment.

Forfull capital and operating costs for Farm Scenafid @ptions Aand B see Appendikl.
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Thi biogas plant is estimated tmst$1.8million to build Operating costs are estimated to averagd $232/year. At an RNGaleprice

of $30/GJ,averagerevenue isestimated to be$354,884year. This biogas plantequires$1.4 million funding (76% of CER)for an
unlevered pre-taxIRRof 12% Averageoperating income for this biogas plast$39,652/year; equal to B% of operating cost®©perating
income is likely insufficientepending upon debt term and interest rate® cover both debt repayments amany unforeseen negative
circumstancesvith the biogas plant (i.e., broken equipment, unexpected downtime, €t is because farm investment (i.e., debt) is
only 24%. Low investment means that even with anewered,pre-taxIRRof 12%, operating irame can be too low.

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $545,475 RNG/GJ = $30.00 Farm Investment = $431,914
Upgrader $1,084,160 Avg RNG Sales/Yr=  $306,289 Funding Amount = $1,405,290
Nutrient Recovery $102,7%® Bedding Savings/Y e $48,595 Funding % of CAPEX 76%
Other $104,810
Total $1,837,204 $315,232 Total = $354,884 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $346 $347 $348 $349 $350 $350 $351 | $352 $353 $354
OPK (000s) $259 $265 $270 $275 $281 $286 $292 | $298 $304 $310
Operate Income $87 $82 $78 $73 $69 $64 $59 $54 $49 $44
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $355 $356 $357 $358 $359 $360 $361 | $362 $363 $365
OPEX (000s) $316 $323 $329 $336 $342 $349 $356 | $363 $371 $378
Operate Income $39 $33 $28 $22 $17 $11 $5 -$1 -$7 -$13
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $39,652)] | %ofOPEX| 13% |

* Averagea over twenty year$o account
for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with 76% funding, if RNG production is 10% or 20% higher than anticipated (due to the better thagddsipgeis production
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, with 86% funding, if RNG production is 5% lower than anticipatwith an RNG sale priceof $30/GJ,
unlevered,pre-tax IRRalls from 12% to 3.4%. An unlevered, yird E Lww f MH: Aady Qi S02y2YAOLft¢te

Poultry manureaccouns for 1®60f biogas plant operating costs. Therefore, although less important than RNG sales, pauitme tip
fee can have an impact on biogas plant economic feasibility. For example, with 76% funding, if poultry manure tip fekbitoanky
or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR of 12% falls fro880/GJ to $28GJand
<$26/GJ respectively. Alternately, with 76% funding, if poultry manure tip fee is $15/tonne, evenniRN@ sale pricef $30/GJ,
unlevered,pre-tax IRRalls from 12% to 3.9%. An unlevered, ird E Lww ¢ Mmu: Aapeld SO2y2YAOI ff @&

Option A: Sensitivity Analysig€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10%| 5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - $16
$17| - | - | - $17 | -
$18| - $18
$19| - $19
$20| --- $20

Q$21) — | — | - — | -4.4% Q | $21| -
x | $22| - --- --- - - -3.2% | 4.6% x | $22 - - - -
S (s3] — | — | — [ — |32%| 49%[ 9.7% S | $23] 04% | -
I s24| - - - -4.4% | 4.6% | 9.7% | 13.9% @ | $24 | 5.8% -2.5% - -
$25| --- - - 3.8% | 9.3% | 13.7%| 17.6% $25 | 9.8% 4.2% - - -
$26| --- --- 1.4% | 8.2% | 13.0%]| 17.2%| 20.9% $26 | 13.0% | 8.3% 1.4% --- ---
$27| --- --- 57% | 11.6%| 16.2%| 20.3%| 24.0% $27 | 159% | 11.5% | 57% --- ---
$28| --- --- 8.8% | 14.4%)| 18.9%| 23.0%| 26.9% $28 | 183% | 14.1% | 8.8% - -
$29| - | 2.1%)| 10.9%| 16.4%| 21.1%| 25.3%| 29.3% $29 | 20.2% | 16.0% | 10.9% | 2.4% | ---
$30| --- |3.4%)| 12.0% | 17.5%)| 22.2%| 26.6%| 30.7% $30 | 21.2% | 17.0% | 12.0% | 3.9% | ---
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This biogas plant is estimated tmst$2.4million to build Operating costs are estimated to average $487/¥&dr. At an RNGaleprice
of $30/GJ,averagerevenue isestimated to be$354,884year. Because operating costs are greater than revenue, trogas plant
requires>100%undingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.
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Farm Scenario # 15:
300 Dairy Cows +
Poultry Manure

Farm Scenario #15 is a 300 dairy cow farntigesting dairy manure and poultry manure. Farm
Scenarig#15 assumes the use of modular biogas plant technology. Estimated feedstock volume
andRenewable Natural Gas (RNfB)duction for Farm Scenario #15 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductiorfGJ/Year)
Dairy manure 15,012 80% 4,844
Paultry manure 3,741 20% 11,265
Total 18,754 100% 16,109

The followingequipmentChoices were assessed for Farm Scenario #15:

- Option A: Naadditional equipment, and

- OptionB: Nutrient recovery equipment.

Forfull capital and operating costs for Fa®eenario #5 Options A and B, see Appendix O
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This biogas plant is estimated¢ost$2.6 million to build Operating costs are estimated to avera@®@937/year. At an RNGaleprice
of $30/GJ,averaye revenue isestimated to be$532 326year. This biogas plantequires$1.3 million funding $3% of CAPEX) for an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $141,38%year; equal to $% of operating costs.
Operating itomemay or may not beufficient,depending upon debt term and interest rat® cover both debt repayments arghy
unforeseen negative circumstancesth the biogas plant (i.e., broken equipment, unexpected downtime, eltijs is because farm
investmert (i.e., debt) is only#7%. Low investment means that even with arlavered,pre-taxIRRof 12%, operating income can be too
low.

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,018,500 RNG/GJ = $30.00 Farm Investment = $1,218,491
Upgrader $1,247,115 Avg RNG Sales/Yr=  $459,434 Funding Amount = $1,347,657
Nutrient Recovery $154,138 Bedding Savings/Y e $72,892 Funding % of CAPEX  53%
Other $146,395
Total $2,566,148 $390,937 Total = $532,326 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $519 $521 $522 $523 $524 $526 $527 $528 $530 $531
OPEX (000s) $322 $328 $335 $341 $348 $355 $362 $370 $377 $385
Operate Income $198 $192 $187 $182 $176 $170 $165 | $159 $153 $147
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $533 $534 $536 $537 $539 $540 $542 $543 $545 $547
OPEX (000s) $392 $400 $408 $416 $425 $433 $442 $451 $460 $469
Operate Income $140 $134 $127 $121 $114 $107 $100 $93 $86 $78
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $141,389) | %ofOPEX| 36% |

* Averagea over twenty year$o account
for inflation
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RNG sales account for @6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant ecoreasibility.For

example, withb3% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/Gtd <$26/GJand <$24/GJ
respectively. Alternately, wit3% funding, if RNG production is %d.0%ower than anticipatedevenwith an RNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% t®.2%and 6.1% respectivelyAn unlevered, préax IRV f M2 A ay Qi SO2y2YAO! f

Poultry manureaccouns for 2%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For examples3¥ithunding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand
<$26/GJ respectively. Alternately, wi% funding, if poultry manureifee is $15/tonneor $20/tonne even with @ RNG sale pricef
$30/GJ, nlevered pre-tax IRRalls from 12% t®.4%and 6.5% respectivelyAn unlevered, préi | E Lww f MHE:> Aady Qi S02

Option A: Sensitivity Analysig RNG Production & Potrly Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10% | -5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| --- $16
$17| - | - $17 | -
$18| --- --- --- --- --- -71.7% | -3.0% $18 | -7.3% --- --- - -
$19| --- --- --- --- -6.4% | -2.1% | 0.9% $19 | -2.6% | -10.4% --- - -
$20| --- -—- - 5.8% | -1.5%| 1.5% | 4.0% $20 | 0.6% | -4.0% --- - -

% $21| --- -—- -5.8%| -1.4%| 1.8% | 4.3% | 6.5% (ZD $21| 3.2% | -0.4% | -5.8% - -
o |$22| -- |-6.4%| -1.5%| 1.8% | 4.4% | 6.7% | 8.8% x | $22 | 5.4% 24% | -1.5% | -8.3% -
@ $23| -7.7%| -2.1%| 1.5% | 4.3% | 6.7% | 8.9% | 10.9% 5 $23 | 7.4% 4.7% 1.5% | -2.9% -
¥ | $24|-3.0%| 0.9% | 4.0% | 6.5% | 8.8% | 10.9%] 12.9% @ 1 $24 | 92% 6.8% 4.0% | 0.5% | -4.5%
$25| 0.0% | 3.4% | 6.1% | 8.5% | 10.8%| 12.8%| 14.8% $25 | 10.9% | 8.7% 6.1% | 3.2% | -0.6%
$26| 2.2% | 5.3% | 7.9% | 10.3%| 12.5%]| 14.6%| 16.5% $26 | 12.5% | 10.3% | 7.9% | 52% | 1.9%
$27| 3.8% | 6.8% | 9.4% | 11.8%| 14.0%]| 16.1%| 18.1% $27 | 13.9% | 11.7% | 9.4% | 6.8% | 3.8%
$28| 5.0% | 8.0% | 10.7%)| 13.1%]| 15.3%]| 17.5%| 19.6% $28 | 15.1% | 12.9% | 10.7% | 8.1% | 5.1%
$29| 5.8% | 8.8% | 11.5%)| 14.0%]| 16.3%]| 18.6%| 20.7% $29 | 16.0% | 13.8% | 11.5% | 9.0% | 6.1%
$30| 6.1% | 9.2% | 12.0%| 14.5%]| 16.9%]| 19.1%| 21.3% $30 | 16.4% | 14.3% | 12.0% | 9.4% | 6.5%
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This biogas plant is estimated ¢ost$3.2million to build Operating costs are estimated to average $487/p&dr. At an RNGale
price of $30/GJaveragerevenue iestimated to beb598738year. Because operating costseagreater than revenue, this biogas plant
requires>100%fundingfor an wnlevered,pre-tax IRRof 12% For this reason, an economic assessment was not completed.
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Farm Scenario # 16:
400 Dairy Cows +
Poultry Manure

Farm Scenario #16 is a 400 dairy cow farntdigesting dairy mane and poultry manure. Farm
Scenario #16 assumes the use of modular biogas plant technology. Estimated feedstock volume
andRenewable Natural Gas (RNfB)duction for Farm Scenario #16 are as follows:

Feedstock Tonnes/Year Percentage RNG ProductioiGJ/Yeay
Dairy manure 15,012 80% 4,844
Poultry manure 3,741 20% 11,265
Total 18,754 100% 16,109

The followingequipmentChoices were assessed for Farm Scenario #16:

- Option A: Naadditional equipment, and

- OptionB: Nutrient recovery equipment.

Forfull capital and operating costs for Farm Scenafié ®ptions A and B, see Appendix P
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Farm ScenarioX6 - OptionA: No Additional Equipment

This biogas plant is estimated¢ost$2.9million to build Operating costs are estimated to average $35@year. A an RNGaleprice

of $30/GJ,averagerevenue isestimated to be$709,768year. This biogas plantequires$0.8 million funding 28% of CAPEX) for an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $253416year; equal to56% of operating costs.
Operating incomeshould besufficient, depending upon debt term and interest ratie cover both debt repayments and any unforeseen
negative circumstances with the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,018,500 RNG/GJ = $30.00 Farm Investment = $2,072,261
Upgrader $1,490,710 Avg RNG Sales/Yr=  $612,579 Funding Amount= $806,707
Nutrient Recovery $205,517 Bedding Savinggr* = $97,189 Funding % of CAPEX 28%
Other $164,241
Total $2,878,968 $456,352 Total = $709,768 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $693 $694 $696 $697 $699 $701 $703 $704 $706 $708
OPEX (000s) $376 $383 $391 $399 $407 $415 $423 $431 $440 $449
Operate Income $317 $311 $305 $299 $293 $286 $280 | $273 $266 $259
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $710 $712 $714 $716 $718 $720 $722 $725 $727 $729
OPEX (000s) $458 $467 $476 $486 $496 $506 $516 $526 $537 $547
Operate Income $252 $245 $238 $230 $222 $215 $207 | $199 $190 $182
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $253,416| | %of OPEX| 56% |

* Averageal over twenty year$o account
for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with28% funding, if RNG production is 10% or 20% higher than anticipated (due to the better tleateeipiogas production

from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, witB8% funding, if RNG production is 5% or 10% lower than anticipatetwith anRNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% td.0.0% and7.9% respectively. An unlevered, pfet E Lww f MH: A&y Qi S02y2Y

Poultry manureaccouns for 13%of biogas plant operating costs. Therefore, although legmitant than RNG sales, poultry manure tip

fee can have an impact on biogas plant economic feasibility. For example2&thunding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale pricor an wleverdl, pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ respectively. Alternately, wizB% funding, if poultry manure tip fee is $15/tonne or $20/tonne, even witliR&IG sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% td.0.26 andB.1%respectively. An unlevered, pie E Lww f Mmw: AayQid S0O02

Option A: Sensitivity Analysig RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10% | -5% 0% 5% 10% | 15% | 20% $0 $5 $10 $15 $20
$16| --- --- --- --- -10.8%| -6.4% | -3.6% $16 | -5.1% | -12.6% --- --- -
$17| --- - | 9.1%| 5.2% | -2.6% | -0.4% $17 | -2.1% | -6.5%
$18| --- -- | -83%| -4.5%| -1.9% | 0.3% | 2.1% $18| 0.2% | -3.1% | -8.3%
$19| --- -8.0% | -4.2% | -1.5%| 0.7% | 2.6% | 4.3% $19| 2.2% | -0.5% | -4.2% | -10.8% | ---
$20| -8.3%| -4.2% | -1.4% | 0.9% | 2.9% | 4.6% | 6.2% $20 | 4.0% 1.6% | -1.4% | -5.5% -

% $21| -4.5%| -1.5% | 0.9% | 2.9% | 4.8% | 6.4% | 8.0% (ZD $21 | 5.7% 3.5% | 0.9% | -2.3% | -7.1%
x |$22|-1.9%| 0.7% | 29% | 4.8% | 6.5% | 8.1% | 9.6% o | $22| 7.2% 51% | 2.9% | 0.2% | -3.4%
5 $23| 0.3% | 2.6% | 4.6% | 6.4% | 8.1% | 9.7% | 11.2% 5 $23 | 8.6% 6.7% | 4.6% | 2.2% | -0.7%
P 1 $24| 2.1%| 4.3% | 6.2% | 8.0% | 9.6% | 11.2%| 12.7% @ | $24| 9.9% 8.1% | 6.2% | 4.0% | 1.5%
$25| 3.7% | 5.8% | 7.7% | 9.4% | 11.1% | 12.7%| 14.2% $25| 11.2%| 95% | 7.7% | 57% | 3.4%
$26| 5.1% | 7.1% | 9.0% | 10.7%| 12.4% | 14.0%| 15.5% $26 | 12.4%| 10.8% | 9.0% | 7.1% | 5.0%
$27| 6.2% | 8.2% | 10.1%| 11.9%| 13.6% | 15.2%| 16.8% $27 | 13.5%| 11.8% | 10.1%| 8.2% | 6.2%
$28| 7.0% | 9.1% | 11.0%| 12.8%| 14.6% | 16.3%| 17.9% $28 | 14.4% | 12.7% | 11.0%| 9.2% | 7.2%
$29| 7.6% | 9.7% | 11.7%| 13.6%| 15.3% | 17.1%| 18.7% $29 | 15.1% | 13.4% | 11.7%| 9.9% | 7.8%
$30| 7.9% | 10.0%| 12.0%| 13.9%| 15.7% | 17.5%| 19.2% $30 | 15.4% | 13.7% | 12.0% | 10.2% | 8.1%
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This biogas plant is estimated ¢ost$3.5million to build Operating costs are estimated to averag®@131/year. At an RNGale
price of $30/GJaveragerevenue iestimated to beb709,768/year. Because operating costs aamost equal taevenue, this biogas
plant requires100%fundingfor an unlevered,pre-taxIRRof 12% For this reason, an economic assessment was not completed.
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Farm Scenario # 17:
500 Dairy Cows +
Poultry Manure

Farm Scenario #lis a500 dairy cow farm caligesting dairy manure and poultry manure. Farm
Scenario #1 assumes the use of modular biogaanil technology. Estimated feedstock volume
andRenewable Natural Gas (RNfB)duction for Farm Scenario #are as follows:

Feedstock Tonnes/Year Percentage RNG Production (GJ/Year)
Dairy manure 25,021 80% 8,074
Poultry manure 6,236 20% 18,775
Totd 31,257 100% 26,848

The followingequipmentChoices were assessed for Farm Scenario #1

- Option A: Naadditional equipment, and

- OptionB: Nutrient recovery equipment.

Forfull capital and operating costs for Farm Scenafi@ @ptions A and B, see Ap#rQ.
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Farm Scenario® - OptionA: No Additional Equipment

This biogas plant is estimated¢ost$3.6 million to build Operating costs are estimated to averadg83524year. At an RNGaleprice

of $30/GJ,averagerevenue isestimated to be$877,211/year. This biogas plantequires$0.8 million funding (26 of CAPEX) for an
unlevered, pre-tax IRRof 12% Averageoperating income for this biogas plarg $354,686year; equal to67% of operating costs.
Operating income should be sufficient, depending migebt term and interest ratgo cover both debt repayments and any unforeseen
negative circumstances with the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,459,500 RNG/GJ = $30.00 Farm Investment = $2,853,145
Upgrader $1,694,650 Avg RNG Sales/Yr=  $765,724 Funding Amount = $764,270
Nutrient Recovery $256,897 Bedding Savings/Ye  $121,487 Funding % of CAPEX 21%
Other $206,368
Total $3,617,415 $532,524 Total = $887,211 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $866 $868 $870 $872 $874 $876 $878 | $881 $883 $885
OPEX (000s) $438 $447 $456 $465 $474 $484 $494 | $504 $514 $524
Operate Income $427 $421 $414 $407 $399 $392 $385 | $377 $369 $361
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $888 $890 $893 $895 $898 $900 $903 $906 $909 $911
OPEX (000s) $534 $545 $556 $567 $578 $590 $602 $614 $626 $639
Operate Income $353 $345 $337 $328 $319 $310 $301 | $292 $282 $273
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $354,686| | %ofOPEX| 67% |

* Averageal over twenty year$o account
for inflation
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RNG sales account for @6ofbiogas plantevenue.This showshe importance of RNG sales on biogas plant economic feasibitity.

example, with 2% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expected biogas production
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, with1®o funding, if RNG production is 5% or 10% lower than anticipatetwith anRNG sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% td0.2% and8.4% respectively. An unlevered, pfet E Lww f MH: A&y Qi S02y2Y

Poultry manureaccouns for 4%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip

fee can have an impact on biagalant economic feasibility. For example, witt¥2 funding, if poultry manure tip fee is only $5/tonne

or $0/tonne instead of $10/tonne, the requiredNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ repectively Alternately, with 2% funding, if poultry manure tip fee is $15/tonne or $20/tonne, even witliRAIG sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% to 1@% and 8% respectively. An unlevered, pfel E Lww f Mmw: Aay Qi S0O2

Option A: Sensitivity Analysig RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10% -5% 0% 5% 10% | 15% | 20% $0 $5 $10 $15 $20
$16 -—- -—- -13.4%| -8.2% | -5.2% | -2.9% | -1.0% $16 | -2.1% | -5.9% | -13.4% --- -
$17 -—- -12.0%| -7.3% | -4.4% | -2.2% | -0.3% | 1.3% $17 | 0.0% | -3.0% | -7.3% --- -
$18| -11.7%| -6.9% | -4.0% | -1.7%| 0.2% | 1.9% | 3.4% $18 | 1.8% | -0.7% | -4.0% | -9.1% -
$19| -6.9% | -3.8% | -1.5% | 0.5% | 2.2% | 3.8% | 5.2% $19| 35% | 1.2% | -1.5% | -5.1% | -11.6%
$20| -4.0% | -1.5% | 0.6% | 2.4% | 4.0% | 5.5% | 6.9% $20 | 5.0% | 29% | 0.6% | -2.3% | -6.4%

% $21| -1.7% | 0.5% | 2.4% | 4.1% | 5.6% | 7.1% | 8.4% (ZD $21| 6.4% | 45% | 2.4% | -0.1% | -3.2%
o |$22| 0.2% | 2.2% | 4.0% | 5.6% | 7.1% | 8.5% | 9.9% o | $22| 7.7% | 59% | 4.0% | 1.8% | -0.8%
5 $23| 1.9% | 3.8% | 55% | 7.1% | 8.5% | 10.0%| 11.3% 5 $23| 89% | 7.3% | 55% | 3.5% | 1.2%
P | $24| 3.4% | 52% | 6.9% | 8.4% | 9.9% | 11.3%| 12.7% % | $24 | 10.2%| 8.6% | 6.9% | 5.0% | 2.9%
$25| 4.7% | 6.5% | 8.2% | 9.7% | 11.2%| 12.6%| 14.0% $25| 11.3%| 9.8% | 8.2% | 6.4% | 4.5%
$26| 59% | 7.7% | 9.3% | 10.9%| 12.4%| 13.8%| 15.2% $26 | 12.4% | 10.9%| 9.3% | 7.6% | 5.8%
$27| 6.9% | 8.6% | 10.3%| 11.9%| 13.4%| 14.9%| 16.3% $27 | 13.3% | 11.9%| 10.3% | 8.7% | 6.9%
$28| 7.6% | 9.4% | 11.1%| 12.8%]| 14.3%| 15.8%| 17.3% $28 | 14.1% | 12.7%| 11.1% | 9.5% | 7.7%
$29| 8.1% | 10.0%| 11.7%| 13.4%]| 15.0%| 16.6%)| 18.1% $29 | 14.8% | 13.3%| 11.7% | 10.1%| 8.3%
$30 | 8.4% | 10.2% | 12.0% | 13.7%]| 15.3%| 16.9%)| 18.5% $30 | 15.0% | 13.6% | 12.0% | 10.4%| 8.6%
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This biogas plant is estimated¢ost$4.4million to build Operating costs are estimated to averd&#80,990year. At an RNGaleprice

of $30/GJ,averagerevenue isestimated to be$877,21%year. This biogas plantequires$3.7 million funding (82% of CAPEX) for an
unlevered pre-taxIRRof 12% Averageoperating income for this biogas plaist$56,220year, equal to 7% of operating costs. Operating
income is likely insufficient, depending upon debt term and interest,t@teover both debt repayments and any unforeseen negative
circumstances with the biogas plant (i.e., broken equipment, unexpectedhtio, etc.). This is because farm investmg@rd., debt)is
only 18%. Low investment means that even with ateuered,pre-taxIRRof 12%, operating income can be too low.

Option B: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $1,575000 RNG/GJ = $30.00 Farm Investment = $778,510
Upgrader $1,694,650 Avg RNG Sales/Yr=  $765,724 Funding Amount = $3,650,718
Nutrient Recovery $906,897 Bedding Savings/Y= $121,487 Funding % of CAPEX 82%
Other $252,681
Total $4,429,228 $830,990 Total = $887,211 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $866 $868 $870 $872 $874 $876 $878 | $881 $883 $885
OPEX (000s) $684 $698 $712 $726 $740 $755 $770 | $786 $801 $817
Operate Income $182 $170 $158 $146 $134 $121 $108 | $95 $81 $68
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $888 $890 $893 $895 $898 $900 $903 | $906 $909 $911
OPEX (000s) $834 $850 $867 $885 $903 $921 $939 | $958 $977 $996
Operate Income $54 $40 $25 $10 -$5 -$20 -$36 | -$52 -$68 -$85
Unlevered, PreTax IRR = ‘ 12% Average Operating Income* = ‘ $56,220‘ ‘ % of OPEX ‘ 7%

* Averagel over twenty years$o account

for inflation
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RNG sales account for @6ofbiogas plantrevenue.This shows the importancef RNG sales on biogas plant economic feasibHiby.

example, with 82% funding, if RNG production is 10% or 20% higher than anticipated (due to the better than expecteddaogispr
from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, with 82% funding, if RNG production is 5% lower than anticipated, even \RittfiGasale pricef $30/GJ,

unlevered,pre-tax IRRs negative

Poultry manureaccouns for9%of biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For example, with 82% funding, if poultry manure tip fekbitoanky

or $0/tonne irstead of $10/tonne, the require®NG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand
<$26/GJ respectively. Alternately, with 82% funding, if poultry manure tip fee is $15/tonne, even wkN@rsale pricef $30/GJ,
unlevered, pre-tax IRRs negative.

Option B: Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee (#/onne)

-10%| -5%| 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| - | - $16
$17| — | - | - $17
$18| - | - $18
$19| - | - $19
$20| - | - $20

x| $22| — | - | - o | $22
Sls23] — [~ — | — [ — |38%]|85% S [ $23] -
F 24| - | | — | 85% | 14.9% ¥ | $24 | 0.8%
$25| - | - | - — | 7.8% | 14.6%]| 20.1% $25 | 8.6%
$26| - | - | -~ | 5.6% | 13.7%| 19.6%| 24.8% $26 | 13.6% | 5.8%
$27| - | — | - | 11.4%]| 18.3%| 24.0%| 29.2% $27 | 17.8% | 11.2% | -
$28| - | - | 5.8% | 15.8%)] 22.3%| 28.0%| 33.2% $28 | 21.3% | 153% | 5.8% | -- | -
$29| - | - |10.2%]| 19.0%| 25.5%| 31.3%| 36.8% $29 | 24.2% | 18.3% | 10.2% | - | --
$30| - | - | 12.0%]| 20.7%| 27.3%| 33.3%| 38.9% $30 | 25.8% | 19.9% | 12.0% | - | --
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Figure B shows the requireRNG $/GJ sale price fBarm Scenario #17 Options A and B for alewered, pretax IRR of 12%. Where
required RNG sale price is >$30/GJ, percentage of required funding is showiraBotiscenario #9 Options A andeBuire funding.
Funding is 21% (forg@ion A) and 82% (for Option B). Figu@shows that even under the best circumstances (i.e., Optiemeeding
the least equipment), 50@airy cow farms caligesting dairy and poultry manuii@ modular biogas plantsannot be economically
feasible in BC. without funding.

Figure26: Farm Scenario #1-/Required RNG Sale Price for 500 Dairy Cows + Poultry Manure

Required RNG $/GJ for 12% IRR

$30 ° 21% ° 82%
= $29
Q
&
o $28
Z
o

$27

$26

A B

Farm Scenario #17: 500 Dairy Cows (Options A & B)
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Farm Scenario # 18:
/50 Dairy Cows +
Poultry Manure

Farm Scenario #18 is a 750 dairy cow farntigesting dairy manure and poultry manure. Farm
Senario #18 assumes the use of modular biogas plant technology. Estimated feedstock volume
andRenewable Natural Gas (RNfB)duction for Farm Scenario #18 are as follows:

Feedstock Tonnes/Year Percentage RNG Production (GJ/Year)
Dairy manure 37,531 80% 12,110
Poultry manure 9,354 20% 28,162
Total 46,885 100% 40,273

The followingequipmentChoices were assessed for Farm Scenario #18:

- Option A: Naadditional equipment, and

- OptionB: Nutrient recovery equipment.

Forfull capital and operating coster Farm Scenario¥8 Options A and B, see Appendix R
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Farm ScenarioX8 - OptionA: No Additional Equipment

This biogas plant is estimated to codtBmillion to build. Operating costs are estimated to averagé2Pp22year. At an RNG sale price

of $27.70/GJ, average revenue is estimated to Hg3Q794year.¢ KA & 0 A 2 3 | FequidesHuyidingoRah $nieye@dipre-tax
IRRof 12% Averageoperating income for this biogas plaist$607,87 Xyear; equal to 86% of operating costs. Operating incommeusd

be sufficient, depending upon debt term and interest ratecover both debt repayments and any unforeseen negative circumstances
with the biogas plant (i.e., broken equipment, unexpected downtime, etc.).

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $2,004,975 RNG/G3= $27.70 Farm Investment = $4,662,536
Upgrader $2,006,225 Avg RNG Sales/Yr= $1,128,564 Funding Amount = $0
Nutrient Recovery $385,345 Bedding Savings/Ye=  $182,230 Funding % of CAPEX 0%
Other $265,991
Total $4,662,536 $702,922 Total = $1,310,794 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) | $1,211 $1,224 | $1,238 | $1,252 $1,266 $1,280 $1,295 | $1,309 $1,324 $1,328
OPEX (000s) $579 $590 $602 $614 $626 $639 $652 $665 $678 $691
Operate Income $632 $634 $636 $638 $640 $642 $643 $645 $646 $636
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $1,331 $1,335 $1,339 $1,343 $1,347 $1,350 $1,355 | $1,359 $1,363 $1,367
OPEX (000s) $705 $719 $734 $748 $763 $779 $794 $810 $826 $843
Operate Income $626 $616 $605 $594 $583 $572 $560 $548 $536 $524
Unlevered, PreTax IRR= |  12% | | Average Operating Income* = | $607,871| | % of OPEX| 86% |

* Averageal over twenty year$o account

for inflation

"Base price (1%#éar increase up to $3GJmax)
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RNG sales account for @6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feasibiity.
example, if RNG production is 10% or 20% higher than anticipatesl t@dthe better than expected biogas production from the
feedstock), the requiredRNG sale pricidr an wnlevered,pre-tax IRRf 12% falls from $7.70/GJ to $25/GJand <$3/GJ respectively.
Alternately, if RNG production is 5% or 10% lower than antiethatven with arRNG sale pricef $30/GJ, nlevered,pre-tax IRRalls

from 12% to 155% and9.9% respectively. An unlevered, ptel E Lww f MH: A&y Qi SO02y2YAOLtte TSI a

Poultry manureaccouns for 1860f biogas plant operating costs. Therefore, altgbdess important than RNG sales, poultry manure tip
fee can have an impact on biogas plant economic feasibility. For example, if poultry manure tip fee is only $5/tonnenoe$6gizad

of $10/tonne, the requiredRNG sale prider an unlevered pre-tax IRR of 12% falls from $27.70/GJ $2#%GJand <$25/GJ respectively.
Alternately, if poultry manure tip fee is $15/tonne or $20/tonne, even witHRMG sale pricef $30/GJ, nlevered pre-tax IRRalls from

12% to 11.6% and 10.1% respectively. Anumbslgpreli  E Lww f M2 Aday Qi SO2y2YAOLtteé& FSIF&AOG

Option A: Sensitivity Analysig RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10% | -5% 0% 5% 10% | 15% | 20% $0 $5 $10 $15 $20

$16 | -9.2%| -6.2% | -3.9% | -2.1% | -0.5% | 0.9% | 2.2% $16 | 1.4% | -1.0% | -3.9% | -8.2%
$17| -5.8%| -3.6% | -1.7% | -0.1% | 1.4% | 2.7% | 3.9% $17 | 29% | 0.8% | -1.7% | -4.9% | -10.0%
$18| -3.4%| -1.5% | 0.2% | 1.7% | 3.1% | 4.4% | 5.5% $18 | 43% | 24% | 0.2% | -2.4% | -6.0%
$19| -1.5%| 0.3% | 1.9% | 3.3% | 4.6% | 5.9% | 7.0% $19 | 56% | 3.8% | 1.9% | -0.4% | -3.3%
$20| 0.2% | 1.9% | 3.4% | 4.8% | 6.1% | 7.3% | 8.5% $20| 6.9% | 52% | 3.4% | 1.3% | -1.1%

% $21| 1.7% | 3.3% | 4.8% | 6.1% | 7.4% | 8.6% | 9.8% (ZD $21| 8.0% | 6.5% | 4.8% | 29% | 0.7%
o |$22| 3.1%| 4.6% | 6.1% | 7.4% | 8.7% | 9.9% | 11.1% o | $22| 92% | 7.7% | 6.1% | 4.3% | 2.4%
@ $23| 4.4% | 5.9% | 7.3% | 8.6% | 9.9% | 11.1%| 12.3% 5 $23 | 10.3%| 8.8% | 7.3% | 5.6% | 3.9%
¥ | $24| 55%| 7.0% | 8.5% | 9.8% | 11.1%]| 12.3%| 13.5% % 1 $24| 11.3%| 9.9% | 85% | 6.9% | 5.2%
$25| 6.7% | 8.2% | 9.6% | 10.9%| 12.2%]| 13.5%| 14.7% $25| 12.3% | 11.0%| 9.6% | 8.1% | 6.5%
$26| 7.7% | 9.2% | 10.6%| 11.9%| 13.3%]| 14.6%/| 15.8% $26 | 13.3% | 11.9% | 10.6%| 9.1% | 7.6%
$27| 8.5% | 10.0%| 11.5%| 12.9%| 14.2%]| 15.6%| 16.9% $27 | 14.2% | 12.8% | 11.5%| 10.1%| 8.6%
$28| 9.2% | 10.7%| 12.2%| 13.7%| 15.1%| 16.4%| 17.8% $28 | 14.9% | 13.6% | 12.2% | 10.8%| 9.3%
$29| 9.7% | 11.2%| 12.8%| 14.3%| 15.7%]| 17.1%| 18.5% $29 | 15.4% | 14.1% | 12.8% | 11.4%| 9.9%
$30| 9.9% | 11.5%| 13.0%| 14.5%| 16.0%]| 17.4%| 18.8% $30 | 15.7% | 14.4% | 13.0% | 11.6%| 10.1%
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This biogas plant is estimated tost$5.7 million to build Operating costs are estimated to averageldQ043year. At an RNGale

price of 80/GJ,averagerevenue isestimated to bebl,330816'year. This biogas planequires$3.6 million funding 63% of CAPEX) for

an wnlevered,pre-tax IRRof 12% Averageoperating income for this biogas plai®t$220,773year; equal to20% of operating costs.
Operating income is likely insufficient, depending upon debt term and interestt@tmver both debt repayments and any unforeseen
negative circumstancesith the biogas plant (i.e., broken equipment, unexpected downtime, etc.). This is because farm investment (i.e.,
debt) is only37%. Low investment means that even with amavered,pre-taxIRRof 12%, operating income can be too low.

Option B: Economic Asessment

CAPEX OPEX* Revenue Investment
Digester $2,120,475 RNG/GJ = $30.00 Farm Investment = $2,114,568
Upgrader $2,006,225 Avg RNG Sales/Yr= $1,148,586 Funding Amount = $3,571,881
Nutrient Recovery $1,235,345 Bedding Savings/¥e  $182,23 Funding % of CAPEX  63%
Other $324,404
Total $5,686,449 $1,110,043 Total = $1,330,816 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) | $1,299 $1,302 $1,305 | $1,308 $1,311 $1,314 $1,318 | $1,321 $1,324 $1,328
OPEX (000s) $914 $932 $951 $970 $989 $1,009 $1,029 | $1,050 $1,071 $1,092
Operate Income $385 $370 $354 $338 $322 $305 $289 $271 $254 $236
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s)| $1,331 $1,335 $1,339 | $1,343 $1,347 $1,350 $1,355 | $1,359 $1,363 $1,367
OPEX (000s) $1,114 $1,136 $1,159 | $1,182 $1,206 $1,230 $1,254 | $1,279 $1,305 $1,331
Operate Income $218 $199 $180 $161 $141 $121 $100 $79 $58 $36
Unlevered, PreTax IRR= | 12% | | Average Operating Income* = | $220,773| | %of OPEX| 20% |

* Averagel over twenty years$o account

for inflation
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RNG sales account for &6ofbiogas plantevenue.This shows the importance of RNG sales on biogas plant economic feastbility.
example, with 63% funding, if RNG production is 102086 higher than anticipated (due to the better than expected biogas production

from the feedstock), the require@®NG sale pricéor an wlevered, pre-tax IRRof 12% falls from $30/GJ td$26/GJand <$24/GJ
respectively. Alternately, with 63% fundingRING production is 5% or 10% lower than anticipated, even wiRNgB sale pricaf $30/GJ,
unlevered,pre-tax IRRalls from 12% to 7.3% and 0.0% respectively. An unleveredj pre L ww f MH: AdayQid SO02y2Y)

Poultry manureaccouns for 1®%6o0f biogas plant operating costs. Therefore, although less important than RNG sales, poultry manure tip

fee can have an impact on biogas plant economic feasibility. For example, with 63% funding, if poultry manure tip fekbitoanky

or $0/tonne instead 6$10/tonne, the requiredRNG sale prictor an wlevered,pre-tax IRR of 12% falls from $30/GJ #2&GJand

<$26/GJ respectively. Alternately, with 63% funding, if poultry manure tip fee is $15/tonne or $20/tonne, even RilGasale pricef
$30/GJunlevered pre-tax IRRalls from 12% to 7.6% and 0.3% respectively. An unleveredj prE L ww f MmH: Aay Qi SO02

Option B: Sensitivity Analysi€ RNG Production & Poultry Manure Tip Fee

Change in RNG Production Amount Poultry Manure Tip Fee ($/Tonne)

-10% | -5% | 0% | 5% | 10% | 15% | 20% $0 $5 $10 | $15 | $20
$16| --- $16
$17| - | - $17 | -
$18| --- $18
$19| --- $19
$20| --- - | -3.0% $20

% $21| --- --- --- --- --- -2.0% | 3.0% (ZD $21 | -5.1% --- --- - -
x |$22| --- --- - - -1.7% | 34% | 7.1% @ | $22 | 0.8% | -9.7% - - -
G [$23] — | — | — |-20%| 3.4% | 7.2% | 10.4% S [ $23] 47% | -0.9% | -
I s24| - - -3.0% | 3.0% | 7.1% | 10.4%| 13.4% @ 1 ¢$24| 7.8% | 3.5% | -3.0% - -
$25| - | -5.1%| 2.1% | 6.6% | 10.2%| 13.3%| 16.2% $25 | 10.5% | 6.8% | 2.1% | -6.4% -
$26| --- 0.1% | 5.4% | 9.4% | 12.8%)| 15.9%]| 18.8% $26 | 12.8% | 9.5% | 5.4% | -0.3% ---
$27 | -7.3%| 3.1% | 7.9% | 11.8%| 15.1%]| 18.2%| 21.1% $27 | 14.9% | 11.7% | 7.9% | 3.0% ---
$28 | -2.7%| 5.2% | 9.9% | 13.7%]| 17.1%]| 20.3%| 23.2% $28 | 16.7% | 13.5% | 9.9% | 5.4% | -3.5%
$29 | -0.7%| 6.7% | 11.4%)| 15.2%]| 18.7%]| 21.9%| 25.0% $29 | 18.1% | 14.9% | 11.4% | 6.9% | -0.7%
$30| 0.0% | 7.3% | 12.0%| 16.0%| 19.5%]| 22.8%| 26.0% $30 | 18.8% | 15.6% | 12.0% | 7.6% | 0.3%
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Figure Z shows the required RNG $/GJ sale priceFarm Scenario #&lOptions Aand Bfor an wlevered, pretax IRR 0fl2%. Where

required RNG sale price is >$30/GJ, percentage of required funding is sWdveme required RNG sale price is <$30/GJ, a bar
representing + 5% is shown to account for price uncertainBarm Scenario #18ptionAR2 Say Qi NXB |j dzhidgBs pfrdzy RA y 3
requires £6.32 - $29.09GJ. Farm Scenario &Dptions Brequires 16% fundindzigure Z shows that mly under the best circumstance

(i.e., Option A needing the least equipment) ai&b0 dairy cow farmso-digesting dairy and poultry manura modular biogas plants

cannot be economically feasible in B.C. without funding.

Figure27: Farm Scenario #8- Required RNG Sale Price f@50 Dairy Cows + Poultry Manure
Required RNG $/GJ for 12% IRR
$30 ° 16%

$29

$28
o $27.70

$27

RNG ($/GJ)

$26

$25

$24
A B

Farm Scenario #18: 750 Dairy Cows (Options A & B)
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Farm Scenario # 19:
2.5 Million Chickens

Farm Scenario #19 is a 2,500,000ckén farm digesting poultry manure. Farm Scenario #19
assumes the use of poultry manure biogas plant technology. Estimated feedstock volume and
Renewable Natural Gas (RNggyduction for Farm Scenario #19 are as follows:

Feedstock Tonnes/Year Percentage RNG Production (GJ/Year)
Poultrymanure 30,000 100% 90,324
Total 30,000 100% 90,324

Note: Ntrogen removal/stripping technologis required forremoving the nitrogen from poultry
manure and/orcleaningliquid digestateso that it can be recirculatetb dilute incoming poultry
manure However, he potential combination ofdifferent technologiesto achieve nitrogen
removal/strippingis very large. Furthermore, oth&itrogen removal/strippingechnologies are
highly proprietaryand their cost iurrertly unknown As such, estimating theost ofnitrogen
removal/strippingequipment isextremely difficult

In the following assessment, the maximum affordable costndafogen removal/stripping
equipment is estimatedAs suchthe following assessment stvs the maximum amoumntitrogen
removal/strippingequipmentcancostif the biogas plant haan RNG sale price of $30.00/GJ and
receives amunlevered,pre-taxIRRof 12%

Forfull capital and operating costs for Farm Scenafi® ®ption A see Appendix S
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Farm Scenario¥®

This biogas plant is estimated to cog&.$million to build. Operating costs are estimated to averade3$1,249year. At an RNG sale
price of $80.00/GJ, average revenue is estimated to [&586,063year. For this biogas plant to hawan wlevered,pre-taxIRRof 12%,
nutrient recovery equipment(solid/liquid separation anditrogen removal/strippiny can cost up t&1.24 million CAPEX araverage
$37623%year OPEXor some combination herein). If the CAPEX or OPEX of the nutrienergcequipment is higher than this, the
unlevered,pre-tax IRRfor this biogas plant will be ¥2%

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $4,851,000 RNG/GJ (base price)  $30.00 Farm Investment = $9,893,352
Upgracer $2,676,350 Avg RNG Sales/Yr: $2,576,065 Funding Amount = $0
Nutrient Recovery $1,238,781] $376,239 | Funding % of CAPEX 0%
Other $1,127,221
Total $9,893,352 $1,341,249 Total = $2,576,065 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s) $2,576 $2,576 $2,576 | $2,576 $2,576 $2,576 $2,576 | $2,576 $2,576 $2,576
OPEX (000s) $1,104 $1,126 | $1,149| $1,172 $1,195 $1,219 $1,243 | $1,268 $1,294 $1,319
Operate Income| $1,472 $1,450 | $1,427| $1,404 $1,381 $1,357 $1,333 | $1,308 $1,283 $1,257
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s) $2,576 $2,576 $2,576 | $2,576 $2,576 $2,576 $2,576 | $2,576 $2,576 $2,576
OPEX (000s) $1,346 $1,373 $1,400| $1,428 $1,457 $1,486 $1,516 | $1,546 $1,577 $1,608
Operate Income| $1,230 $1,203 $1,176 | $1,148 $1,119 $1,090 $1,060 | $1,030 $999 $968
Unlevered, PreTax IRR = 12% | | Average Operating Income* = | $1,234,816| | %of OPEX| 92% |
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RNG sales account for 190ofbiogas plantevenue.lf RNG production is 10% 20% higher than anticipated (due to the better than
expected biogas production from the feedstock), the requiRNIG sale prictor an wnlevered,pre-tax IRRf 12% falls from $30/GJ to
<$26/GJand <$24/GJ respectively. Alternately, if RNG productiof% @r 20% lower than anticipated, even withRNG sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% to 8.5% and 4.4% respectively. An unleveredj pr&«a L ww f MmH: A&y Qi S$02

Option A: Sensitivity Analysig RNG Production

Chang in RNG Production Amount
-20% | -15% | -10% | -5% 0% 5% 10% | 15% | 20%

$16 --- --- --- --- -10.2%| -6.6% | -4.1% | -2.1% | -0.4%
$17 --- --- --- -9.4% | -5.9% | -3.5% | -1.5% | 0.2% | 1.8%
$18 --- --- -9.1% | -5.6% | -3.1% | -1.0% | 0.7% | 2.3% | 3.7%
$19 --- -9.4% | -5.6% | -3.0% | -0.8% | 1.0% | 2.6% | 4.1% | 5.4%

$20 | -10.2%| -5.9% | -3.1% | -0.8% | 1.1% | 2.8% | 4.3% | 5.7% | 7.0%
$21| -6.6% | -3.5% | -1.0% | 1.0% | 2.8% | 4.4% | 5.8% | 7.2% | 8.5%
$22| -41% | -1.5% | 0.7% | 2.6% | 43% | 58% | 7.3% | 8.6% | 10.0%
$23| -21% | 0.2% | 2.3% | 4.1% | 57% | 7.2% | 8.6% | 10.0%| 11.3%
$24| -04% | 1.8% | 3.7% | 54% | 7.0% | 85% | 10.0%| 11.3%| 12.6%
$25| 1.1% | 3.1% | 5.0% | 6.7% | 8.3% | 9.8% | 11.2%| 12.6% | 13.9%
$26 | 2.2% | 4.3% | 6.1% | 7.8% | 9.4% | 10.9%| 12.3%| 13.7%| 15.1%
$27| 3.1% | 52% | 7.0% | 8.7% | 10.4%| 11.9%| 13.4%| 14.8% | 16.2%
$28 | 3.8% | 59% | 7.8% | 9.5% | 11.2%| 12.7% | 14.2% | 15.7%| 17.1%
$29 | 4.3% | 6.3% | 8.3% | 10.0% | 11.7% | 13.3% | 14.9% | 16.4%| 17.9%
$30| 4.4% | 6.6% | 8.5% | 10.3% | 12.0% | 13.6% | 15.2% | 16.8%| 18.3%

$/GJ RNG

Note: Poultry manure only biogas plants arekativelynewand evolvingechnology. As su¢iCAPEX and OPEX is muchuedsrstood
than for traditional onfarm biogas plants thatligestmanure and food waste. For this reason, estimated CAPEX andf@pBXltry
manure only biogas plantshould beseen as ballpark onlyFurther detailed analysis is recommended to better ustded theCAPEX
OPEBEXandeconomic feasibility of buildingpultry manure only biogas plants in B.C.
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Farm Scenario # 20:
5 Milhon Chickens

Farm Scenario 20 is a 5000,000 chicken farm digesting poultry manure. Farm Scendib #
assumes the use of poultry manure biogaampltechnology. Estimated feedstock volume and
Renewable Natural Gas (RNggyduction for Farm Scenari@8are as follows:

Feedstock Tonnes/Year Percentage RNG Production (GJ/Year)
Poultrymanure 60,000 100% 180,648
Total 60,000 100% 180,648

Note: Nitrogen removal/stripping technologig required for removing the nitrogen from poultry
manure and/or cleaning liquid digestate so that it can be recirculated to dilute incoming poultry
manure. However, the potential combination of different technolagito achieve irogen
removal/strippingis very large. Furthermore, otheitrogen removal/strippingechnologies are
highly proprietary and their cost is currently unknown. As such, estimating the costragen
removal/strippingequipment is extremelglifficult.

In the following assessment, the maximum affordable cost @fogen removal/stripping
equipment is estimated. As such, the following assessment shows the maximum antoogm
removal/strippingequipment can cost if the biogas plant hasRING sale price of $30.00/GJ and
receives amunlevered,pre-taxIRRof 12%.

Forfull capital and operating costs for Farm Scenal® ®ption A see Appendix S
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Farm Scenario2f

This biogas plant is estimated to codf7$6 million to build. Operating s are estimated to average8®07073year. At an RNG sale

price of $80.00/GJ, average revenue is estimated to gl$2,130year. For this biogas plant to have anlavered,pre-taxIRRof 12%,

nutrient recovery equipment(solid/liquid separation anditrogen removal/strippinycan cost up t&4.8 million CAPEX andverage $3
million/year OPEX(or some combination herein). If the CAPEX or OPEX of the nutrient recovery equipment is higher than this, the
unlevered,pre-taxIRRfor this biogas plant will be 12%

Option A: Economic Assessment

CAPEX OPEX* Revenue Investment
Digester $6,825,000 RNG/GJ (base price)  $30.00 Farm Investment = $17,537,343
Upgrader $4,222,000 Avg RNG Sales/Yr: $5,152,130 Funding Amount = $0
Nutrient Rec. | $4,836,05 | $1,468,793 Funding % of CAPEX 0%
Other $1,654,288
Total $17,537,343 $3,007,073 Total = $5,152,130 Inflation = 2%
Year 1 2 3 4 5 6 7 8 9 10
Revenue (000s $5,152 $5,152 | $5,152| $5,152 $5,152 $5,152 $5,152 | $5,152 $5,152 $5,152
OPEX (000s) $2,475 $2,525 | $2,575| $2,627 $2,679 $2,733 $2,788 | $2,843 $2,900 $2,958
Operate Incomg  $2,677 $2,627 | $2,577| $2,525 $2,473 $2,419 $2,365 | $2,309 $2,252 $2,194
Year 11 12 13 14 15 16 17 18 19 20
Revenue (000s $5,152 $5,152 $5152 | $5,152 $5,152 $5,152 $5,152 | $5,152 $5,152 $5,152
OPEX (000s) $3,017 $3,078 $3,139| $3,202 $3,266 $3,331 $3,398 | $3,466 $3,535 $3,606
Operate Incomq  $2,135 $2,074 | $2,013| $1,950 $1,886 $1,821 $1,754 | $1,686 $1,617 $1,546
Unlevered, PreTaxlRR= |  12% | | Average Operating Income* = | $2,145,057 | %ofOPEX|  71% |
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RNG sales account for 190ofbiogas plantevenue.lf RNG production is 10% or 20% higher than anticipated (due to the better than
expected biogas production fronmé¢ feedstock), the requireBNG sale prictor an wnlevered,pre-tax IRRf 12% falls from $30/GJ to
<$26/GJand <$24/GJ respectively. Alternately, if RNG production is 10% or 20% lower than anticipated, everRMth sale pricef

$30/GJ, nlevered pre-tax IRRalls from 12% t@.9% and2.9% respectively. An unlevered, piiel E

Option A: Sensitivity Analysig RNG Production

Change in RNG Production Amount

-20% | -15% | -10% | -5% 0% 5% 10% 15% | 20%

$16| - -10.3%| -6.2% | -3.4%
$17| - -8.8% | -5.0% | -2.4% | -0.3%
$18| - -8.0% | -44% | -1.8% | 0.3% | 2.2%
$19| - 17% | -40% | -1.4% | 0.8% | 2.6% | 4.3%
$20| - -8.0% | -40% | -1.3% | 1.0% | 2.9% | 4.6% | 6.2%

g $21| - -88% | -44% | -14% | 1.0% | 3.0% | 4.8% | 6.5% | 8.0%
@ | $22| -10.3%| -5.0% | -1.8% | 0.8% | 2.9% | 48% | 6.5% | 8.1% | 9.6%
@ $23| 6.2% | -24% | 0.3% | 2.6% | 46% | 6.5% | 8.1% | 9.7% | 11.2%
P $24| -3.4% | -03% | 2.2% | 43% | 6.2% | 8.0% | 9.6% | 11.2% | 12.7%
$25| -1.3% | 1.5% | 3.8% | 58% | 7.7% | 9.4% | 11.1% | 12.7% | 14.2%
$26| 0.3% | 29% | 51% | 7.1% | 9.0% | 10.7% | 12.4% | 14.0% | 15.5%
$27| 1.4% | 4.0% | 6.2% | 8.2% | 10.1% | 11.9% | 13.6% | 15.2% | 16.7%
$28| 2.2% | 48% | 7.1% | 9.1% | 11.0% | 12.8% | 14.6% | 16.2% | 17.8%
$29| 2.7% | 53% | 7.6% | 9.7% | 11.7% | 13.5% | 15.3% | 17.0% | 18.7%
$30| 2.9% | 56% | 7.9% | 10.0% | 12.0% | 13.9% | 15.7% | 17.4% | 19.1%
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Note: Poultry manure only biogas plants arekativelynew and evolving technology. As such, CAPEX and OPEX is much less understood
than for traditional orfarm biogas plants that digest manure and food waste. For this reasiimated CAPEX and OR&Xpoultry

manure only biogas plants should be seen as ballpark only. Further detailed analysis is recommended to better undeGAdrEphe

OPE>andeconomic feasibility of building poultry manure only biogas plants in B.C.
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8. Summary of Results

8.1 Farm Scenario #4.6: DairyManure + Mixed Food Waste

Farm Scenario #X 6 assessed the requireddNGsale price for different sized dairy farms €o
digesting dairy manure and mixed food waste, udiaglitional biogas phnt technology Results
for Farm Scenario #4 6, Option A¢ H are first shown separatelyased on different equipment
choices mixed food waste cleaning, RNG compression and/or nutrient recogquypment
Whererequired RNG sale price is >$30/@& percentage of required funding is show/here
required RNG sale price is <$30/GJ, a bar representin§%/is shown to account for price
uncertainty.

Resultsfor Farm Scenario #4 6, OptionA ¢ H are then shown collectively. To achieve this, and
becausemany of theFarm Scenarios require an RNG sale price >$30/GJ, calculations were carried
out assuming no RNG sale price limit. While this is not the case in B.C., where maximum RNG sale
price is $30/GJ, thiwas necessarp show required RNG sale price &arery Farm Scenario.

Summary of Results f@ption A: NcAdditional Equipment

Figure 28 shows that without additional equipment farms with 150 dairy cows can be
economically feasible in B.C. without funding. TéguiredRNG sale pric®r these farmss adow
as $11.86/GJ (500 dairy cow farms) tdhagh as $28.4/GJ (150 dairy cow farm$arms with 100
dairy cows require funding to be esomically feasible.

Figure28: Farm Scenario #4 6: Required RNG Sale Price with No Additional Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 41%
$28
= $26 §
O $24
o2 §
© s18 5
o $16
$14 ¢
$12 o]
$10

100 150 200 300 400 500
# Dairy Cows: Option M6 additional equipment)

Summary of Results f@ption B: Mixedrood Waste JeaningEquipment

Figure29 showsthat with mixed food waste cleaningguipment farms withx200 dairy cows can

be economically feasible in B.C. without funding. The required RNG sale price for these farms is as
low as $13.60/GJ (500 dairy cow farrtesps high as $27.83/GJ (200 dairy cow farfreams with

Y50 dairy cows require funding to be@omically feasible.
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Figure29: Farm Scenario #4 6: Required RNG Sale Price with Mixed Food Waste Cleaning
Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 61% ¢ 17%
$28
= $26 ¢
O $24
e ;
© s18 3
o $16
$14 @
$12
$10

100 150 200 300 400 500
# Dairy Cows: Option Br(ixed food waste cleaning equipment)

Summary of Results f@ption C: RNGompressiorequipment

Figure 30 shows thatwith RNG compression equigmt, farms with 300 dairy cows can be
economically feasible in B.C. without funding. The required RNG sale price for these farms is as low
as $16.06/GJ (500 dairy cow farnsias high as $23.92/GJ (300 dairy cow farirems withX200

dairy cows require funding to becenomically feasible.

Figure30: Farm Scenario #4 6: Required RNG Sale Price with RNG Compression Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 73% ¢ 29% ¢ 2%
$28

100 150 200 300 400 500
# Dairy Cows: Option GRNG compression equipment)

Summary of Results f@ption D: NutrienRecoveryEquipment

Figure 31 shows thatwith nutrient recovery equipmentfarms with 300 dairy cows can be
economically feasible in B.C. without funding. The required RNG sale price for these farms as low
as $17.07/G(00 dairy cow farmdgp as high as $23.63/GJ (300 dairy cow farirms withX#200

dairy cows require funding to be ecomically feasible.
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Figure31: Farm Scenario #4 6: Required RNG Sale Price with Nutrient Recovery Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 78% ¢ 38% ¢ 11%
$28

100 150 200 300 400 500
# Dairy Cows: Option D (rtrient recovery equipment)

Summary of Results f@ption E: Mixedfood Waste Jeaning& RNGCompressiorEquipment

Figure32 shows thatwith mixedfood waste and RNG compression equipméatms withx300

dairy cows can be economically feasible in B.C. without funding. The required RNG sale price for
these farms is as low as $17.81/GJ (500 dairy cow faorey high as $27.29/G300 dairy cow

farms) Farms withX#200 dairy cows require funding to be@omically feasible.

Figure32: Farm Scenario #4 6: Required RNG Sale Price with Mixed Food Waste Cleaning &
RNG Compression Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 86% ¢ 47% ¢ 21%
$28
~ $26 ¢
) %24
A $22 )
it
o $14
12
$10
100 150 200 300 400 500
# Dairy Cows: Option Enjxed food waste cleaning + RNG compression

equipment)

Summary of Results f@ption F: MixedFood Waste Jeaning& Nutrient RecoveryEguipment
Figure33shows thatwith mixed food waste cleaning and nutrient recovery equipmérns with

300 dairy cows can be economically feasible in B.C. without funding. The required RNG sale price
for these farms is as low as $18.85/GJ (500 dairy cow famas) high as $26.90/GJ (300 dairy cow
farms) Farms with>200 dairy cows requireunding to be €onomically feasible.
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Figure33: Farm Scenario #4 6: Required RNG Sale Price with Mixed Food Waste Cleaning &
Nutrient Recovery Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 91% ¢ 54% ¢ 28%
o
® $24 ¢
2 5% : 5
© s18
o $16
$14
$12
$10

100 150 200 300 400 500
# Dairy Cows: Option Fnixed food waste cleaning + nutrient recovery equipment)

Summary of Results f@ption G: RNGompressior& Nutrient RecoveryeEguipment

Figure34 showsthat with RNG compression antutrient recovery equipmentfarms withx400

dairy cows can be economically feasible in B.C. without funding. The required RNG sale price for
these farms is as low a2%$.28GJ (500 dairy cow farm$) as high as $26.05/GJ (400 dairy cow
farms) Farms with#800 dairy cows require funding to becenomically feasible-arms with 100
RFANE O2ga INByQl akK2¢gy o0SOldzaS GKSe& NBI dzA NB

Figure34: Farm Scenario #4 6: Requirad RNG Sale Price with RNG Compression & Nutrient
Recovery Equipment

Required RNG $/GJ for 12% IRR
¢ 65% ¢ 39% ¢ 1%

RNG ($/GJ)

AR ARRARARAARR

PERERERERENNNNNW

ONPROYOOONIAOO
HOH

100 150 200 300 400 500
# Dairy Cows: Option QRRNG compression + nutrient recovery equipment)
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Summary of Resultsr Option H: Mixedood Waste Qeaning, RN@ompressior& Nutrient
RecoveryEuipment

Figure35 showsthat with mixed food waste, RNG compression and nutrient recovery equipment,
farms withx400 dairy cows can be economically feasible in B.C. without funding. The required RNG
sale price for these farms is as low as $23.07/GJ (500 dairy cow farasshigh as $28.82/GJ (400

dairy cow farms)Farms witt#800 dairy cows require funding to be@omically feasible. Farms
gAGK mnn RIFEANER 0264 I NByQi akKz2gy o0SOFdzasS GKSe

Figure35: Farm Scenario #4 6: Required RNG Sale Price with Mixed Food Waste Cleaning,
RNG Compression & Nutrient Recovery Equiprmen

Required RNG $/GJ for 12% IRR
¢ 76% ¢ 52% ¢ 19%

RNG ($/GJ)

100 150 200 300 400 500

# Dairy Cows: Option Hr(ixed food waste cleaning + RNG compression +
nutrient recovery equipment)

Summary of Results for Farm Scenarig 810ptions A to H

Figure36 showsthe required RNG $/GJ sale price fearm Scenario #4 6, Option A¢ H for an

unlevered, pretax IRR of 12%. Becauttee required RNG sale price for many Farm Scenavass
>$30/GJ (maximum RNG sale price payable in B.C.), B§wvas createdwithout an RNG sale
price limitfor these Farm Scenario& logarithmic trend line was used asiree of bestit.

Figure36 shows thatfor all Farm Scenarigsl ¢ 6, the required RNGage price decreases as dairy
cow numbers increase. This lsecausebiogas plantdenefit from economies o$cale {ypically,

the larger the biogas plant, the lower the cost per unit of biogeluced. The required RNG sale
price for all Farm Scenarios &5 also increases asore equipment is required, with mixed food
waste cleaning equipment having the smallest and nutrient recovery equipment having the largest
impact Finally, Figure86 shows whichFarm Scenario #&, 6, Option A¢ H are currently
econanically feasible in B.C. Those below the dotted red line are economically feasible, while those
above are not and thereforeequire funding to be economically feasible.
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Figure36: Farm Scenario #4 6: Required BaseRNG Sal Pricet
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Note:"*Base price increases by 1%/year

8.2 Farm Scenario #& 8: CattleManure + Mixed Food Waste

Farm Scenario #and8 assessed the requirdRINGsalepricefor different sized cattle feedlots eo
digesting cattle manure and mixed food waste, udiraglitional biogas plant technaolgy. Results
for Farm Scenario #7 and@®@ption Ac H are first shown separately based on different equipment
choices: mixed food waste cleaning, RNG compression and/or nutrient recegeipment
Whererequired RNG sale price is >$30/@é& percentage drequired funding is shownVhere
required RNG sale price is <$30/GJ, a bar representin§%/is shown to account for price
uncertainty.

Results for Farm Scenario #7 and$tionA ¢ H are then shown collectively. To achieve this, and
because many dhe Farm Scenarios require an RNG sale price >$30/GJ, calculations were carried
out assuming no RNG sale price limit. While this is not the case in B.C., where maximum RNG sale
price is $30/GJ, this was necessary to show required RNG sale price foFaxmar§cenario.
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Summary of Results for Option A: No Additional Equipment

Figure 37 shows that without additional equipment feedlots with x m X~ jtattle can be
economically feasible in B.C. without funding. The required RNG sale price for these farlow is as
as #4.00/GJ (2,500 cattle feedlot$d as high as $27.20/GJ (1,000 cattle feedlots)

Figure37: Farm Scenario #7 8: Required RNG Sale Price with No Additional Equipment

Required RNG $/GJ for 12% IRR

RNG ($/GJ)
REREREENNNNNW
ONDROOONIOI0O

1,000 2,500
# Feedlot Cattle: Option A (no additionauipment)

Summary of Results for Option B: Mixed Food Waktaning Equipment

Figure38 shows thatwith mixed food waste cleaningquipment feedlots withx2,500cattle can

be economically feasible in B.C. without funding. The required RNG sale price for these farms is
$15.92- $17.60/GJFeedlots with 1,000 cattl®% funding to be economically feasible.

Figure38: Farm Scenario #7 8: Requirad RNG Sale Price with Mixed Food Waste Cleaning
Equipment

Required RNG $/GJ for 12% IRR
¢ 9%

RNG ($/GJ)
PEREEERNNNNNOW
ONPROOONIO0O

1,000 2,500
# Feedlot Cattle: Option Brfixed food waste cleaning equipment)

Summary of Results for Option C: RNG Compression Equipment

Figure 39 shows thatwith RNG compressioequipment feedlots withx,500 cattle can be
economically feasible in B.C. withtidunding. The required RNG sale price for these farms is $18.15
-$20.07/GJFeedlots with 1,000 cattl21% funding to be economically feasible.
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Figure39: Farm Scenario #7 8: Required RNG Sale Price with RNG Compression Equigme

Required RNG $/GJ for 12% IRR

$30 ¢ 21%
$28

1,000 2,500
# Feedlot Cattle: Option C (RNG compresstguipment)

Summary of Results for Option D: Nutrient Recovery Equipment

Figure 40 shows thatwith nutrient recoveryequipment feedlots with x,500 cattle can be
economically feasible in B.C. without funding. The required RNG sale price for these farms is $17.65
-$19.51/GJ. €éedlotswith 1,000 cattle require 26% funding to be economically feasible.

Figure40: Farm Sceario #7¢ 8: Requirad RNG Sale Price with Nutrient Recovery Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 26%
$28

1,000 2,500
# Feedlot Cattle: Option D (nutrient management equipment)

Summary of Results for Option E: Mixed Food Waste Cleaning & RNG Compression Equipment
Figure41 shows thatwith mixed food waste cleaning and RNG compressmuipment feedlots

with »@,500cattle can be economically feasible in B.C. without funding. The required RNG sale
price for these farms is $20.0822.22/GJ. Feedlots with 1,000 cattle require 37% funding to be
economically feasible.
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Figure4l: Farm $enario #7¢ 8: Required RNG Sale Price with Mixed Food Waste Cleaning &
RNG Compression Equipment

Required RNG $/GJ for 12% IRR
¢ 37%

RNG ($/GJ)
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1,000 2,500

# Feedlot Cattle: Option E (mixed food waste cleaning + RNG compression
equipment)

Summary of Results for Option F: Mixed Food Waste Cleaning & Nutrient Recovery Equipment
Figure42 shows thatwith mixed food waste cleaning and nutriergcoveryequipment feedlots

with »@,500cattle can be economically feasible in B.C. without funding. The required RNG sale
price for these farms is $19.5821.64/GJ. Feedlots with 1,000 cattle require 41% funding to be
economically feasible.

Figure42: Farm Sceario #7¢ 8: Requirad RNG Sale Price with Mixed Food Waste Cleaning &
Nutrient Recovery Equipment

Required RNG $/GJ for 12% IRR
¢ 41%

RNG ($/GJ)
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1,000 2,500

# Feedlot Cattle: Option F (mixed food waste cleaning + nutrient recovery
equipment)

Summary of Results for Option G: RNG Compression & Nutrient Recovery Equipment

Figure43 shows thatwith RNG compression and nutrient recoverguipment feedlots with
#2,500cattle can be economically feasible in B.C. without funding. The required RNG sale price for
these farms is $21.83 $24.13/GJ. Feedlots with 1,000 cattle require 51% funding to be
economically feasible.
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Figure43: Farm Sceario #7¢ 8: Requirad RNG Sale Price with RNG Compression & Nutrient
Recovery Equipment

Required RNG $/GJ for 12% IRR
¢ 51%

RNG ($/GJ)
RPREREFREERENNNNNOW
ONROOON DO

1,000 2,500

# Feedlot Cattle: Option G (RNG compression + nutrient recovery
equipment)

Summary of Results for Option H: Mixed Food Waste Cleaning, RNG Compression & Nutrient
Recovery Equipment

Figure44 shows thatwith mixed food waste cleaning, RNGngaression and nutrient recovery
equipment feedlots withx,500cattle can be economically feasible in B.C. without funding. The
required RNG sale price for these farms is $23.$26.29/GJ. Feedlots with 1,000 cattle require
63% funding to be economically feasible.

Figured4: Farm Sceario #7¢ 8: Requirad RNG Sale Price with Mixed Food Waste Cleaning,
RNG Compression & Nutrient Recovery Equipment

Required RNG $/GJ for 12% IRR
¢ 63%

RNG ($/GJ)
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ONPROOOONDOO

1,000 2,500

# Feedlot Cattle: Option H (mixed food waste cleaning + RNG compression +
nutrient recovery equipment)
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Summary of Results for Farm Scenari@&#8Options A to H

Figure % shows the required RNG $/GJ sale priceFamm Scenario#and8, Option A¢ H for an
unlevered, pretax IRR of 12%. Because trezjuired RNG sale price for many Farm Scenarios was
>$30/GJ (maximum RNG sale price payable in B.C.), Bigwas created without an RNG sale
price limitfor these Farm Scenario& logarihmic trend line was used adliae of bestit.

Figured5 shows that for Farm Scenario8 &nd 9 the required RNG sale price decreasefeadIot

cattle numbers increase. This is because biogas plants benefit from economies of scale (typically,
the larger the biogas plant, the lower the cost per unit of biogas produced). The required RNG sale
price for Farm Scenario88#nd 9also increases as more equipment is required, with mixed food
waste cleaning equipment having the smallest and nutrient recoveumypenent having the largest
impact. Finally, Figurd5 shows whichFarm Scenario 8 and 90ptions A¢ H are currently
economically feasible in B.C. Those below the dotted red line are economically feasible, while those
above are not and thereforeequire unding to be economically feasible.

Figure45: Farm Scenario #@ 8: Required Base RNG Sale PFice

Required RNG $/GJ for 12% IRR
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8.3 Farm Scenario #913: DairyManure + Poultry Manurewith Traditional Technology
Farm Scenario #8 13 assessed the reqed RNGsaleprice for different sized dairy farms e€o
digesting dairy manure and poultry manure, adigestingonly dairy manure, usingraditional
biogas plant technologyresults for Farm Scenario ¢33, Option A¢ D are first shown separately
based on dferent equipment choices; RNG compression and/or nutrient recoegyipment
Whererequired RNG sale price is >$30/@& percentage of required funding is showwhere
required RNG sale price is <$30/GJ, a bar representind%/is shown to accounbif price
uncertainty.

Results for Farm Scenario 9.3, Option A¢ D are then shown collectively. To achieve this, and
because many of thEarm Scenarios require an RNG sale price >$30/GJ, calculations were carried
out assuming no RNG sale price lirdhile this is not the case in B.C., where maximum RNG sale
price is $30/GJ, this was necessary to show required RNG sale price for every Farm Scenario.

Summary of Results for Option A: No Additional Equipment

Figure 46 shows thatwithout additional equipnent, farms with »x H = sdairym cows can be
economically feasible in B.C. without funding. The required RNG sale price for these farlow is as
as $9.65GJ for2,000dairy cow farmsco-digesting dairy and poultry manuréo as high as
$28.27GJ for2,500 dary cow farmsdigestingdairy manure only Farms with’K1,000 dairy cows
requirefundingto be economically feasible.

Figure46: Farm Scenario #9 13. Required RNG Sale Price with No Additional Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 57% ¢ 24% ¢ 20%
$28 %

500 750 1,000 2,000 2,500
# Dairy Cows: Option M6 additional equipment)

Summary of Resultsf@®ption B: RNG Compression Equipment

Figured47 shows thatwith RNG compression equipmefdrms withx@,000 dairy cowso-digesting
dairy and poultry manurean be economically feasible in B.C. without fundiffge required RNG
sale price for these farmis $23.46- $25.92/GJFarms with{,000dairy cows co-digesting dairy
and poultry manure and farms with 2,500 dairy cowsdigestingdairy manure only require
funding to be economically feasible.
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Figure47: Farm Scenario #§13. Required RNG Sale Price with RNG Compression Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 78% ¢ 47% ¢ 39% & 16%
$28

500 750 1,000 2,000 2,500
# Dairy Cows: Option B (RNG compresstguipment)

Summary of Results for Option C: Nutrient Recovery Equipment

Figure48 shows thatwith nutrient recovery equipmenfarms withX2,000 dairy cows caligesting

dairy and poultry manure require faing to be economically feasible. Farms with 500 dairy cows
co-digesting dairy and poultry manurand farms with 2,500 dairy cows digestingairy manure

2yfte FNBYyQl akKz2gy o0SOFdzaS (KS@& NBI|jdzANBE pHwmns: 1

Figure48: Farm Scenao #9¢ 13. Required RNG Sale Price with Nutrient Recovery Equipment

Required RNG $/GJ for 12% IRR

$30 ¢ 87% ¢ 78% ¢ 24%
$28
= $26

500 750 1,000 2,000 2,500
# Dairy Cows: Option C (nutrient recoveeguipment)

Summary of Results for Option D: RNG Compression & Nutrient Recovery Equipment

Figure49 shows thatwith RNG compression amditrient recovery equipmentiarms with>2,000

dairy cows caligesting dairy and poultry manure require funding to be economically feasible.

Farms withX50 dairy cows caligesting dairy and poultry manurand farms with 2,500 dairy

O2¢a RAIASaAGAYT YIydaNBE 2yfe 1b0MBwidng. aK2gy o06SOF dz
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Figure49: Farm Scenario #§13. Required RNG Sale Price with RNG Compression & Nutrient
Recovery Equipment

Required RNG $/GJ for 12% IRR
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Summary of Results for Farm Scenarig #2 Options A to D

Figure50 shows the required RNG $/GJ spiece forFarm Scenario #9 12, Option A¢ D for an
unlevered, pretax IRR of 12%. Because ttezjuired RNG sale price for many Farm Scenarios was
>$30/GJ (maximum RNG sale price payable in B.C.), Bigwas created without an RNG sale
price limit forthese Farm Scenario&.logarithmic trend line was used asiree of bestit.

Figure50shows that for all Farm Scenarios@92, the required RNG sale price decreases as dairy
cow numbers increase. This is because biogas plants benefit from econdnsiesle (ypically,

the larger the biogas plant, the lower the cost per unit of biogas producdte required RNG sale
price for all Farm Scenarios #912 also increases as more equipment is required, with RNG
compression equipment having the smallestamutrient recovery equipment having the largest
impacts. Finally, FigurB0 shows whichFarm Scenario #§ 12, Option A¢ D are currently
economically feasible in B.C. Those below the dotted red line are economically feasible, while those
above are not ad thereforerequire funding to be economically feasible.
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Figure50: Farm Scenario #8 12: Required Base RNG Sale PFice
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8.4 Farm Scenario #1418: Dairy Manure + Poultry Manure with Modular Technology
Farm Sceario #14¢ 18 assessed the requirdRNGsaleprice for different sized dairy farms €o
digesting dairy manure and poultry manure usimgdular biogas plant technology. Results for
Farm Scenario} ¢ 18, Option Aand Bare first shown separately based dfferent equipment
choices: with and withoututrient recoveryequipment Whererequired RNG sale price is >$30/GJ,
the percentage of required funding is showwWhererequired RNG sale price is <$30/GJ, a bar
representing + 5% is shown to account for pa uncertainty.

Results for Farm Scenarid4tc 18, Option Aand Bare then shown collectively. To achieve this,
and because manlfarm Scenarios require an RNG sale price >$30/GJ, calculations were carried
out assuming no RNG sale price limit. While idisot the case in B.C., where maximum RNG sale
price is $30/GJ, this was necessary to show the required RNG sale peeerfp Farm Scenatio
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Summary of Results for Option A: No Additional Equipment

Figure51shows thatwithout additional equipmentfarms withx750dairy cowsco-digesting dairy
and poultry manure using modular technologgn be economically feasible in B.C. without
funding. The required RNG sale price for these farm26s3®- $29.09GJ.Farms withKp sdairy
cows cedigesting dairyand poultry manure using modular technology require funding to be
economically feasible.

Figure51: Farm Scenario #1418: Required RNG Sale Price with No Additional Equipment
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Summary of Results for Opti@nNutrient Recovs Equipment

Figure52 shows thatwith nutrient recovery equipmentiarms with)KT mlairy cows caligesting

dairy and poultry manure using modular technology require funding to be economically feasible.
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Figure52: Farm Scenario #1418 Required RNG Sale Price with Nutrient Recovery Equipment
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Summary of Results for Farm Scenalflid &18 Options A& B

Figure53 shows required RNG $/GJ sale priceFarm Scenario} ¢ 18, Option Aand Bfor an
unlevered, pretax IRR of 12%. Begse therequired RNG sale price for many Farm Scenarios was
>$30/GJ (maximum RNG sale price payable in B.C.), Bigwas created without an RNG sale
price limit for these Farm Scenaridslogarithmic trend line was used a$iree of bestit.

Figure53 shows that for all Farm Scenarios #348, the required RNG sale price decreases as
dairy cow numbers increase. This is because biogas plants benefit from economies of scale
(typically, the larger the biogas plant, the lower the cost per unit of bipgeguced). The required

RNG sale price for all Farm Saeos #14¢ 18 also increases wheamutrient recovery equipmenis
required Finally, Figur&3 shows whichFarm Scenario #14 18, Option Aand Bare currently
economically feasible in B.C. Those betbe dotted red line are economically feasible, while those
above are not and thereforeequire funding to be economically feasible.

Figure53: Farm Scenario #1418: Required Base RNG Sale PFice
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9. GreenhouseGasReductions

Onfarm biogas plants capture methane from manure and mixed food waste that would otherwise
gointo the atmosphere. This methane, once upgradedenewable Natural GaRKNG, displaces
natural gas.Therefore, oAfarm biogas plants reduce ggnhouse gas emissions. Some methane
escapes dring biogas upgrading to RN@tural gass usedto heattanks anddigestatestorage
releases methanelherefore, oAfarm biogas plants produagreenhouse gasmissions.

To estimatggreenhouse gasmissiorreductions from oAfarm biogas plants in B.C., the B.C. Biogas
& Composting Plant Greenhouse Gas Calculation Tool wasTusede thidfool a location for the
biogas plant is required. Information on where mixed food waste used to go before being co
digeged inthe biogas plant is also require&inally, whether digestate fibre will be composted,
and the number of years the biogas plant will operate also required.

9.1 Farm Scenario #18: Geenhouse Gagmsson Reductions

For Farm Scenario #18, it was assumed that the biogas plants are located in the Fraser Valley. It
was also assumed that 100% of mixed food wastaligested used to be landfilled in the
Vancouver landfill, and thahis landfill captures 75% of the landfill gas it produces. Rindlwas
assumed that no digestate fibre is composted, and that the biogas plants will operate for 2§ years.

Figure54 shows average cost per tonne of carbon dioxide equivalentg§>@ductions based on
estimated CAPEX for the lowest (i.e., no add@ioequipment) and highest cost (i.ejxed food
waste cleaningRNGcompression and nutrient recovery equipmémitarm Scenario #18 biogas
plants. Not surprisingly, the larger the biogas pléort Farm Scenario #4.6 and #7¢ 8 (i.e., the
larger the wlume offeedstocR, the greater thegreenhouse gasmission reductions and lower
the cost per tonne.

Figure54: Farm Scenario #& 8: Greenhouse Gagmission Reductions

Farm . CAPEX CAPEX GJ/Year Grgenhouse $/Tonne $/Ton_ne
Scenario (low) (high) Reductions (TYear) | CQe (low) | CQe (high)
#1 $4,431,272| $7,045,467| 24,980 2,784 $79.58 $126.53
#2 $4,814,048| $7,459,786| 37,470 4,177 $57.63 $89.30
#3 $5,726,801| $8,404,082| 49,959 5,569 $51.42 $75.45
#4 $6,645,002| $9,859,640| 74,939 8,353 $39.78 $59.02
#5 $7,971,006| $11,593,654 99,919 11,137 $35.79 $52.05
#6 $8,705,093| $12,821,983 124,898 13,922 $31.26 $46.05
#7 $5,857,596| $8,524,466| 45,837 3,859 $75.90 $110.45
#8 $8,989,517| $12,304,300 114,593 9,647 $46.59 $63.77

3 Choosing a different location for the biogas plant or landfill has minimal impaeistmated greenhouse gas

SYrAaarzy NBRdzOGA2yad LT YAESR ¥22R ¢l aidsS ArayQi

J2Ay3

75% of the landfill gas produced, estimated greenhouse gas emission reductions can be significantty. differe
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9.2 Farm Scenario #913 Greenhouse Gag&mission Reductions

For Farm Scenario #913, it was assumed that the biogas plants are located in the Fraser Valley.
It was also assumed that no digestate fibre is composted, and that the biogas plants will operate
for 20 years'

Fgure55shows average cost per tonne of carbon dioxide equivalenig>@ductions based on
estimated CAPEX for the lowest (i.e., no additional equipment) and highest cost (i.e., RNG
compression and nutrient recovery equipmgnEarm Scenario #9 13 bioga plants. Not
surprisingly, for most Farm Scenarios®, the larger the biogas plant (i.e., the larger the volume

of feedstock), the greater the greenhouse gas emission reductions and lower the cost per tonne.

Howeverwhile greenhouse gasmission reluctions are greater for Farm Scenarid#1,000 dairy
cows) than Farm Scenario @{750 dairy cows), theost per tonne ofgreenhouse gasmission
reductionsis slightly lower forFarm Scenario #1 This is because some biogas equipmsonly
built at certainsizegfor certain volumes Therefore, when a piece of equipment is too small, the
next size/volume up must be used, even if imachlarger (and therefore more expensive) than
required.As suchwhilelarger biogas plantwill have greater greenduse gas emission reductions,
theyl NBafv@yisguaranteed to provide the lowest cogteenhouse gasmission reductions.

Figure55: Farm Scenario #913. Greenhouse Ga&mission Reductions

Farm . CAPEX CAP EX GINVear Gre.enhouse $/Tonne $/Ton.ne
Scenario (low) (high) Reductions (TYear) | CQe (low) | CQe (high)
#9 $5,279,016| $7,033,175| 26,848 2,198 $120.09 $159.99
#10 $6,142,706| $8,103,231| 40,273 3,297 $93.16 $122.89
#11 $8,497,355| $10,951,681 53,697 4,397 $96.63 $124.54
#12 $10,519,185| $13,281,583 107,394 8,793 $59.82 $75.52
#13 $7,655,380| $10,076,046 40,368 7,956 $48.11 $63.32

9.3 Farm Scenario #1418 Greenhouse GaEmission Reductions

For Farm Scenario #X418, it was assumed that the biogas plants are located in the Fiskey.

It was also assumed that no digestate fibre is composted, and that the biogas plants will operate

for 20 years.

Figure56 shows average cost per tonne of carbon dioxide equivalentg§>@ductions based on
estimated CAPEX for the lowest (i.eq additional equipment) and highest cost (i.autrient

recovery equipment Farm Scenario #14 18 biogas plants. Not surprisingligr most Farm
Scenariosthe larger the biogas plant (i.e., the larger the volumdeasdstock, the greater the

greenhotwse gagemission reductions and lower the cost per tonne.

4 Ibid.
® Ibid.

300




B.C. Or~arm Biogas Benchmark Study, Version 2

However, whilegreenhouse gasmission reductions are greater for Farm Scenario #17 (500 dairy
cows) than Farm Scenario #16 (400 dairy cows), the cost per tonmee@hhouse gasmission
reductionsis slightly lower for Farm Scenario #T®uis is because some biogas equipment is only
built at certain sizes/for certain volumes. Therefore, when a piece of equipment is too small, the
next size/volume up must be used, even if it is much larger (ancttber more expensive) than
required. As such, while larger biogas plants will have greater greenhouse gas emission reductions,

GKS@ IINByQG Fftglreéa 3Fda N yiSSR (2 LINRPOARS GKS
Figure56: Farm Scenario #14 18: Greenhouse Gagmission Reductions

Farm CAPEX Greenhouse $/Tonne $/Tonne
Scenario| SAPEX(0W] g iony | GIYeAT peductionsTYear) | CQe (low) | Ce (tigh)

#14 $1,837,204 | $2,436,916| 10,739 879 $104.51 $138.62

#15 $2,566,148 | $3,165861 | 16,109 1,319 $97.28 $120.01

#16 $2,878,968 | $3,478,681| 21,479 1,759 $81.84 $98.88

#17 $3,617,415 | $4,429,228| 26,848 2,198 $82.29 $100.76

#18 $4,662,536 | $5,686,449| 40,273 3,297 $70.71 $86.24

9.4 Farm Scenario #1& 20 Greenhouse Gag&mission Reductios

ForFarm Scenario #land 20 it was assumed that the biogas plants are located in the Fraser
Valley. It was also assumed that no digestate fibre is composted, and that the biogas plants will
operate for 20 year§.

Figure ¥ showsthe cost per tonne ofcarbon dioxide equivalent (G€) reductions based on
estimated CAPEX for Farm Scenafi@and 2Miogas plants. Not surprisingly, the larger the biogas
plant (i.e., the larger the volume &#edstocR, the greater the greenhouse gas emission reductions
and lower the cost per tonne.

Figure57: Farm Scenario #I¢ 20: Greenhouse Gag&mission Reductions

Farm GreenhouseReductions
Scenario CAPEX GJ/Year (TYean $/Tonne CQe
#19 $9,893,352 90,324 2,920 $169.41
#20 $17,351,333 180,648 5,840 $148.56
5 Ibid.
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9.5 Greenhouse Gas Emission Reduction Summary

Figure 58 shows the cost per tonne of carbon dioxide equivalentel)CG@ductions based on
estimated CAPEX for all Farm Scenafio=20. Typically, the larger the biogas plant (i.eg targer

the volume of feedstock), the greater the greenhouse gas emission reductions and lower the cost
per tonne.

Figure58: Greenhouse Gas Emission ReductiGsnmary
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AppendixA: Farm Scenario #1100 Dairy Cows Mixed Food Waste

Capital Costs

Option A Option B Option C | Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storag $180,000 | $180,000 | $180,000 | $180,000 | $180,000 | $180,000 | $180,000 | $180,000
Feedstock Prdreatment $0 $500,000 $0 $0 $500,000 | $500,000 $0 $500,000
Digester Tank $710,000 | $710,000 | $710,000 | $710,000 | $710,000 | $710,000 | $710,000 | $710,000
Pasteurization System $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000
Heating and Hot Water Pipg $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000
Control System $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000
Buildings $137,500 | $330,000 | $137,500 | $357,500 | $330,000 | $550,000 | $357,500 | $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% $78,975 $113,600 | $78,975 $89,975 | $113,600 | $124,600 | $89,975 $124,600
Subtotal $1,658,475| $2,385,600| $1,658,475| $1,889,475| $2,385,600| $2,616,600| $1,889,475| $2,616,600
Biogas Upgrading
Biogas Upgrader $1,460,000| $1,460,000| $1,460,000| $1,460,000| $1,460,000| $1,460,000| $1,460,000| $1,460,000
Spare Parts (% of cost) | 3% $43,800 $43,800 $43800 $43,800 $43,800 $43,800 $43,800 $43,800
Installation Costs $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000
Flare $105,000 | $105,000 | $105,000 | $105,000 | $105,000 | $105,000 | $105,000 | $105,000
Compression & Transport $0 $0 $640,83 $0 $640,583 $0 $640,583 | $640,583
Subtotal $2,008,800| $2,008,800| $2,649,383| $2,008,800| $2,649,383| $2,008,800| $2,649,383| $2,649,383
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $675000 $0 $675,000 | $675,000 | $675,000
Additional Storage $186,842 | $186,842 | $186,842 | $186,842 | $186,842 | $186,842 | $186,842 | $186,842
Subtotal $186,842 | $186,842 | $186,842 | $861,842 | $186,842 | $861,842 | $861,842 | $861,842
Other Costs
Hydro Service Upgrades | 1% $38,541 $45,812 $44,947 $47,601 $52,218 $54,872 $54,007 $61,278
Site Prep + Civil Works | 1.5% | $57,812 $68,719 $67,421 $71,402 $78,327 $82,309 $81,011 $91,917
Project Development 2% $77,082 $91,625 $89,94 $95,202 $104,437 | $109,745 | $108,014 | $122,557
Engineering & Project Mgt| 5% | $192,706 | $229,062 | $224,735 | $238,006 | $261,091 | $274,362 | $270,035 | $306,391
Risk Management 5% | $211,013 | $250,823 | $246,085 | $260,616 | $285,895 | $300,427 | $295,688 | $335,498
Subtotal $577,154 | $686,041 | $673,081 | $712,828 | $781,968 | $821,715 | $808,755 | $917,642
Total Capital Costs $4,431,272| $5,267,283| $5,167,782| $5,472,945| $6,003,794| $6,308,957| $6,209,455| $7,045,467
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Operating Costs

Option A | Option B Option C | Option D Option E Option F | Option G | Option H

Digester
Electrical Cost $34,697 | $34,697 $34,697 $34,697 $34,697 $34,697 $34,697 $34,697
Natural Gas Cost $26,229 | $26,229 $26,229 $26,229 $26,229 $26,229 $26,229 $26,229
Labour Cost $35,100 | $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,800
Service & Maintenance $40,000 | $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45,000 | $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000
Reinvestmets (% of CAPEX 2% $33,170 | $47,712 $33,170 $37,790 $47,712 $52,332 $37,790 $52,332
Contingency 10% | $21,419 | $27,544 $21,419 $21,881 $27,544 $28,006 $21,881 $28,006
Subtotal $235,614 | $302,981 | $235,614 | $240,696 | $302,981 | $308,063 | $240,6% | $308,063

Biogas Upgrading

Electrical Cost $32,028 $32,028 $32,028 $32,028 $32,028 $32,028 $32,028 $32,028
Media Cost ($/kg) $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338 $5,338
Consumables (e.g., oil) $10676 $10,676 $10,676 $10,676 $10,676 $10,676 | $10,675.93| $10,676
Reinvestment (% of CAPE) 2% $29,200 $29,200 $42,012 $29,200 $42,012 $29,200 $42,012 $42,012
Labour Cost $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400
Service & Maintenare $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compression & Transport $0 $0 $117,815 $0 $117,815 $0 $117,815 | $117,815
Contingency 10% $19,064 $19,064 $32,127 $19,064 $32,127 $19,064 $32,127 $32,127
Subtotal $209,706 | $209,706 | $353,395 | $209,706 | $353,395 | $209,706 | $353,395 | $353,395

Digestate Management

Electrical Cost $0 $0 $0 $17,520 $0 $17,520 $17,520 $17,520
Service & Maint (% of CAPE[ 5% $0 $0 $0 $33,750 $0 $33,750 $33,750 $33,750
Labour Cost $0 $0 $0 $46,800 $0 $46,800 $46,800 $46,800
Transportation ($/tonne) $0 $0 $0 $38,534 $0 $38,534 $38,534 $38,534
Reinvestment (% of CAPE) 2% $0 $0 $0 $13,500 $0 $13,500 $13,500 $13,500
Contingency 10% $0 $0 $0 $15,010 $0 $15,010 $15,010 $15,010
Subtotal $0 $0 $0 $165,114 $0 $165,114 | $165,114 $165,114

Total Operating Costs $445,320 | $512,687 | $589,010 | $615,516 | $656,376 | $682,883 | $759,206 | $826,573
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AppendixB: Farm Scenario #2150 Dairy Cows Mixed Food Waste

Capital Costs

Option A Option B Option C | Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storag $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000
Feedstock Prdreatment $0 $500,000 $0 $0 $500,000 | $500,000 $0 $500,000
Digester Tank $810,000 | $810,000 | $810,000 | $810,000 | $810,000 | $810,000 | $810,000 | $810,000
Pasteurization System $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000
Heating and Hot Water Pipg $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000
Control System $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000
Buildings $137,500 | $330,000 | $137,500 | $357,500 | $330,000 | $550,000 | $357,500 | $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% $85,475 $120,100 | $85,475 $96,475 $120,100 | $131,100 | $96,475 $131,100
Subtotal $1,794,975| $2,522,100| $1,794,975| $2,025,975| $2,522,100| $2,753,100| $2,025,975| $2,753,100
Biogas Upgrading
Biogas Upgrader $1,560,000| $1,560,000| $1,560,000| $1,560,000| $1,560,000| $1,560,000| $1,560,000| $1,560,000
Spare Parts (% of cost) | 3% $46,800 $46,800 $46,800 $46,800 $46,800 $46,800 $46,800 $46,800
Installation Costs $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000
Flare $105,000 | $105,000 | $105,000 | $105,000 | $105,000 | $105,000 | $105,000 | $105,000
Compression & Transport $0 $0 $668,017 $0 $668,017 $0 $668,017 | $668,017
Subtotal $2,111,800| $2,111,800| $2,779,817| $2,111,800| $2,779,817| $2,111,800| $2,779,817| $2,779,817
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $675,000 $0 $675,000 | $675,000 | $675,000
Additional Storage $280,264 | $280,264 | $280,264 | $280,264 | $280,264 | $280,264 | $280,264 | $280,264
Subtotal $280,264 | $280,264 | $280,264 | $955,264 | $280,264 | $955,264 | $955,264 | $955,264
Other Costs
Hydro Service Upgrades | 1% $41,870 $49,142 $48,551 $50,930 $55,822 $58,202 $57,611 $64,882
Site Prep + Civil Works | 1.5% | $62,806 $73,712 $72,826 $76,396 $83,733 $87,302 $86,416 $97,323
Project Development 2% $83,741 $98,283 $97,101 $101,861 | $111,644 | $116,403 | $115,221 | $129,764
Engineering & Project Mgt| 5% | $209,352 | $245,708 | $242,753 | $254,652 | $279,109 | $291,008 | $288,053 | $324,409
Risk Management 5% | $229,240 | $269,050 | $265,814 | $278,844 | $305,624 | $318,654 | $315,418 | $355,228
Subtotal $627,009 | $735,896 | $727,045 | $762,683 | $835932 | $871,570 | $862,718 | $971,605
Total Capital Costs $4,814,048| $5,650,060| $5,582,101| $5,855,721| $6,418,113| $6,691,733| $6,623,774| $7,459,786
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Operating Costs

Option A | OptionB | Option C | Option D Option E Option F | Option G | Option H

Digester
Electrical Cost $52,045 | $52,045 $52,045 $52,045 $52,045 $52,045 $52,045 $52,045
Natural Gas Cost $39,343 | $39,343 $39,343 $39,343 $39,343 $39,343 $39,343 $39,343
Labour Cost $35,100 | $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,800
Service & Maintenance $40,000 | $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45,000 | $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000
Reinvestments (% of CAPE| 2% $35,900 | $50,442 $35,900 $40,520 $50,442 $55,062 $40,520 $55,062
Contingency 10% | $24,739 | $30,863 $24,739 $25,201 $30,863 $31,325 $25,201 $31,325
Subtotal $272,126 | $339,493 | $272,126 | $277,208 | $339,493 | $344,575 | $277,208 | $344,575

Biogas Upgrading

Electrical Cost $48,042 $48,042 $48,042 $48,042 $48,042 $48,042 $48,042 $48,042
Media Cost ($/kg) $8,007 $8,007 $8,007 $8,007 $8,007 $8,007 $8,007 $8,007
Consumables (e.goil) $16,014 $16,014 $16,014 $16,014 $16,014 $16,014 | $16,013.90| $16,014
Reinvestment (% of CAPE) 2% $31,200 $31,200 $44,560 $31,200 $44,560 $31,200 $44,560 $44,560
Labour Cost $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400
Servie & Maintenance $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compression & Transport $0 $0 $127,861 $0 $127,861 $0 $127,861 | $127,861
Contingency 10% $21,666 $21,666 $35,788 $21,666 $35,788 $21,666 $35,788 $35,788
Subtotal $238,329 | $238,329 | $393,672 | $238,329 | $393,672 | $238,329 | $393,672 | $393,672

Digestate Management

Electrical Cost $0 $0 $0 $17,520 $0 $17,520 $17,520 $17,520
Service & Maint (% of CAPE[ 5% $0 $0 $0 $33,50 $0 $33,750 $33,750 $33,750
Labour Cost $0 $0 $0 $46,800 $0 $46,800 $46,800 $46,800
Transportation ($/tonne) $0 $0 $0 $57,801 $0 $57,801 $57,801 $57,801
Reinvestment (% of CAPE) 2% $0 $0 $0 $13,500 $0 $13,500 $13,500 $13,500
Contingency 10% $0 $0 $0 $16,937 $0 $16,937 $16,937 $16,937
Subtotal $0 $0 $0 $186,308 $0 $186,308 | $186,308 | $186,308

Total Operating Costs $510,455 | $577,822 | $665,799 | $701,845 | $733,165 | $769,212 | $857,188 | $924,555
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AppendixC Farm Scenario #3200 Dairy Cows Mixed Food Waste

Capital Costs

Option A Option B Option C | Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storag $225,000 | $225,000 | $225,000 | $225,000 | $225,000 | $225,000 | $225,000 | $225,000
Feedstock Prdreatment $0 $500,000 $0 $0 $500,000 | $500,000 $0 $500,000
Digester Tank $1,020,000| $1,020,000| $1,020,000| $1,020,000| $1,020,000| $1,020,000| $1,020,000| $1,020,000
Pasteurization System $330,000 | $330,000 | $330,000 | $330,000 | $330,000 | $330,000 | $330,000 | $330,000
Heating and Hot Water Pipg $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000
Control System $120,000 | $120,000 | $120,000 | $120,000 | $120,000 | $120,000 | $120,000 | $120,000
Buildings $137,500 | $330,000 | $137,500 | $357,500 | $330,000 | $550,000 | $357,500 | $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% $105,125 | $139,750 | $105,125 | $116,125 | $139,750 | $150,750 | $116,125 | $150,750
Subtotal $2,207,625| $2,934,750| $2,207,625| $2,438,625| $2,934,750| $3,165,750| $2,438,625| $3,165,750
Biogas Upgrading
Biogas Upgrader $1,820,000| $1,820,000| $1,820,000| $1,820,000( $1,820,000| $1,820,000( $1,820,000| $1,80,000
Spare Parts (% of cost) 3% $54,600 $54,600 $54,600 $54,600 $54,600 $54,600 $54,600 $54,600
Installation Costs $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000
Flare $125,000 | $125,000 | $125,000 | $125,000 | $125,000 | $125,000 | $125,000 | $125,000
Compression & Transport $0 $0 $695,452 $0 $695,452 $0 $695,452 | $695,452
Subtotal $2,399,600| $2,399,600| $3,095,052| $2,399,600| $3,095,052| $2,399,600| $3,095,052| $3,095,052
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $675,000 $0 $675,000 | $675,000 | $675,000
Additional Storage $373,685 | $373,685 | $373,685 | $373,685 | $373,685 | $373,685 | $373,685 | $373,685
Subtotal $373,685 | $373,685 | $373,685 | $1,048,685| $373,685 | $1,048,685| $1,048,685| $1,048,685
Other Costs
Hydro Service Upgrades | 1% $49,809 $57,080 $56,764 $58,869 $64,035 $66,140 $65,824 $73,095
Site Prep + Civil Works | 1.5% | $74,714 $85,621 $85,145 $88,304 $96,052 $99211 $98,735 $109,642
Project Development 2% $99,618 $114,161 | $113,527 | $117,738 | $128,070 | $132,281 | $131,647 | $146,190
Engineering & Project Mgt| 5% $249,045 | $285,402 | $283,818 | $294,345 | $320,174 | $330,702 | $329,118 | $365,474
Risk Management 5% $272,705 | $312,515 | $310,781 | $322,308 | $350,591 | $362,118 | $360,384 | $400,194
Subtotal $745,891 | $854,778 | $850,035 | $881,565 | $958,922 | $990,452 | $985,709 | $1,094,596
Total Capital Costs $5,726,801| $6,562,813| $6,526,397| $6,768,475| $7,362,09 | $7,604,487| $7,568,070| $8,404,082
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Operating Costs

Option A | OptionB | OptionC | OptionD | Option E Option F Option G | Option H
Digester
Electrical Cost $69,394 | $69,394 $69,394 $69,394 $69,394 $69,394 $69,394 $69,394
Natural Gas Cost $52,45 $52,457 $52,457 $52,457 $52,457 $52,457 $52,457 $52,457
Labour Cost $35,100 | $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,800
Service & Maintenance $40,000 | $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000
Reinvestments (% of CAPE| 2% $44,153 | $58,695 $44,153 $48,773 $58,695 $63,315 $48,773 $63,315
Contingency 10% $28,610 | $34,735 $28,610 $29,072 $34,735 $35,197 $29,072 $35,197
Subtotal $314,714 | $382,080 | $314,714 | $319,796 | $382,080 | $387,162 | $319,796 | $387,162
Biogas Upgrading
Electrical Cost $64,056 | $64,056 $64,056 $64,056 $64,056 $64,056 $64,056 $64,056
Media Cost ($/kg) $10,676 | $10,6% $10,676 $10,676 $10,676 $10,676 $10,676 $10,676
Consumables (e.g., oil) $21,352 | $21,352 $21,352 $21,352 $21,352 $21,352 | $21,351.86| $21,352
Reinvestment (% of CAPE) 2% $36,400 | $36,400 $50,309 $36,400 $50,309 $36,400 $50,309 $50,309
Labour Cost $23400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400
Service & Maintenance $90,000 | $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compression & Transport $0 $0 $137,907 $0 $137,907 $0 $137,907 | $137,907
Contingency 10% $24,588 | $24,588 $39,770 $24,588 $39,770 $24,588 $39,770 $39,770
Subtotal $270,472 | $270,472 | $437,469 | $270,472 | $437,469 | $270,472 | $437,469 | $437,469
Digestate Management
Electrical Cost $0 $0 $0 $17,520 $0 $17520 $17,520 $17,520
Service & Maint (% of CAPE 5% $0 $0 $0 $33,750 $0 $33,750 $33,750 $33,750
Labour Cost $0 $0 $0 $46,800 $0 $46,800 $46,800 $46,800
Transportation ($/tonne) $0 $0 $0 $77,067 $0 $77,067 $77,067 $77,067
Reinvestment (% of CAPE) 2% $0 $0 $0 $13,500 $0 $13,500 $13,500 $13,500
Contingency 10% $0 $0 $0 $18,864 $0 $18,864 $18,864 $18,864
Subtotal $0 $0 $0 $207,501 $0 $207,501 | $207,501 | $207,501
Total Operating Costs $585,185 | $652,552 | $752,18 $797,769 | $819,550 | $865,135 | $964,766 | $1,032,133
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AppendixD: Farm Scenario #4300 Dairy Cows Mixed Food Waste

Capital Costs

Option A Option B Option C | Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storag $250,000 | $250,000 | $250,000 | $250,000 | $250,000 | $250,000 | $250,000 | $250,000
Feedstock Pr&reatment $0 $750,000 $0 $0 $750,000 | $750,000 $0 $750,000
Digester Tank $1,360,000| $1,360,000| $1,360,000| $1,360,000| $1,360,000| $1,360000 | $1,360,000| $1,360,000
Pasteurization System $330,000 | $330,000 | $330,000 | $330,000 | $330,000 | $330,000 | $330,000 | $330,000
Heating and Hot Water Pipe $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000 | $210,000
Control System $120,000 | $120,000 | $120,000 | $120,000 | $120,000 | $120,000 | $120,000 | $120,000
Buildings $137,500 | $330,000 | $137,500 | $357,500 | $330,000 | $550,000 | $357,500 | $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% | $123,375 | $170,500 | $123,375 | $134,375 | $170,500 | $181,500 | $134,375 | $181,500
Subtotal $2,590,875| $3,580,500| $2,590,875| $2,821,875| $3,580,500( $3,811,500| $2,821,875| $3,811,500
Biogas Upgrading
Biogas Upgrader $2,050,000| $2,050,000| $2,050,000| $2,050,000| $2,050,000| $2,050,000| $2,050,000| $2,050,000
Spare Parts (% of cost) | 3% $61,500 $61,500 $61,500 $61,500 $61,500 $61,500 $61,500 $61,500
Installation Costs $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000
Flare $170,000 | $170,000 | $170,000 | $170,000 | $170,000 | $170,000 | $170,000 | $170,000
Compression & Transport $0 $0 $900,320 $0 $900,320 $0 $900,320 | $900,320
Subtotal $2,681,500| $2,681,500| $3,581,820| $2,681,500| $3,581,820| $2,681,90 | $3,581,820| $3,581,820
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $675,000 $0 $675,000 | $675,000 | $675,000
Additional Storage $507,144 | $507,144 | $507,144 | $507,144 | $507,144 | $507,144 | $507,144 | $507,144
Subtotal $507,144 | $507,144 | $507,144 | $1,182,144| $507,144 | $1,182,144| $1,182,144| $1,182,144
Other Costs
Hydro Service Upgrades | 1% $57,795 $67,691 $66,798 $66,855 $76,695 $76,751 $75,858 $85,755
Site Prep + CivilWorks | 1.5% | $86,693 $101,537 | $100,198 | $100,283 | $115,042 | $115,127 | $113,788 | $128,632
Project Development 2% $115,590 | $135,383 | $133,597 | $133,710 | $153,389 | $153,503 | $151,717 | $171,509
Engineering & Project Mgt| 5% | $288,976 | $338,457 | $333,992 | $334276 | $383,473 | $383,757 | $379,292 | $428,773
Risk Management 5% | $316,429 | $370,611 | $365,721 | $366,032 | $419,903 | $420,214 | $415,325 | $469,507
Subtotal $865,483 | $1,013,679| $1,000,306| $1,001,156| $1,148,502| $1,149,353| $1,135,979| $1,284,176
Total Capital Costs $6,645,002| $7,782,823| $7,680,145| $7,686,675| $8,817,966| $8,824,497| $8,721,818| $9,859,640

309



B.C. Or~arm Biogas Benchmark Study, Version 2

Operating Costs

Option A | OptionB | OptionC | OptionD | Option E Option F Option G | Option H
Digester
Electrical Cost $104,090 | $104,090 | $104,090 | $104,090 | $104,090 | $104,090 | $104,090 | $104,090
Natural Gas Cost $78,686 | $78,686 $78,686 $78,686 $78,686 $78,686 $78,686 $78,686
Labour Cost $35,100 | $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,800
Service & Maintenance $40,000 | $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45,000 | $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000
Reinvestments (% of CAPE| 2% $51,818 | $71,610 $51,818 $56,438 $71,610 $76,230 $56,438 $76,230
Catingency 10% $35,469 | $42,119 $35,469 $35,931 $42,119 $42,581 $35,931 $42,581
Subtotal $390,163 | $463,305 | $390,163 | $395,245 | $463,305 | $468,387 | $395,245 | $468,387
Biogas Upgrading
Electrical Cost $96,083 | $96,083 $96,083 $96,083 $96,083 $96,083 $96,083 $96,083
Media Cost ($/kg) $16,014 $16,014 $16,014 $16,014 $16,014 $16,014 $16,014 $16,014
Consumables (e.g., oil) $32,028 | $32,028 $32,028 $32,028 $32,028 $32,028 | $32,027.79| $32,028
Reinvestmen{% of CAPEX) 2% $41,000 | $41,000 $59,006 $41,000 $59,006 $41,000 $59,006 $59,006
Labour Cost $23,400 | $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400
Service & Maintenance $90,000 | $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compresi®on & Transport $0 $0 $233,936 $0 $233,936 $0 $233,936 | $233,936
Contingency 10% $29,853 | $29,853 $55,047 $29,853 $55,047 $29,853 $55,047 $55,047
Subtotal $328,378 | $328,378 | $605,514 | $328,378 | $605,514 | $328,378 | $605,514 | $605,514
Digestate Management
Electrical Cost $0 $0 $0 $17,520 $0 $17,520 $17,520 $17,520
Service & Maint (% of CAPE 5% $0 $0 $0 $33,750 $0 $33,750 $33,750 $33,750
Labour Cost $0 $0 $0 $46,800 $0 $46,800 $46,800 $46,800
Transportation ($/tonne) $0 $0 $0 $115,601 $0 $115,601 | $115,601 | $115,601
Reinvestment (% of CAPE) 2% $0 $0 $0 $13,500 $0 $13,500 $13,500 $13,500
Contingency 10% $0 $0 $0 $22,717 $0 $22,717 $22,717 $22,717
Subtotal $0 $0 $0 $249,88 $0 $249,888 | $249,888 | $249,888
Total Operating Costs $718,541 | $791,683 | $995,678 | $973,511 | $1,068,819| $1,046,653| $1,250,648| $1,323,790
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AppendixE Farm Scenario #5400 Dairy Cows Mixed Food Wate

Capital Costs
Option A Option B Option C Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storagy $300,000 | $300,000 | $300,000 | $300,000 $300,000 $300,000 $300,000 $300,000
Feedstock Pr@reatment $0 $750,000 $0 $0 $750,000 $750,000 $0 $750,000
Digester Tank $1,700,000| $1,700,000| $1,700,000| $1,700,000| $1,700,000 | $1,700,000 | $1,700,000 | $1,700,000
Pasteurization System $375,000 | $375,000 | $375,000 | $375,000 $375,000 $375,000 $375,000 $375,000
Heating and Hot WatdPipes $280,000 | $280,000 | $280,000 | $280,000 $280,000 $280,000 $280,000 $280,000
Control System $160,000 | $160,000 | $160,000 | $160,000 $160,000 $160,000 $160,000 $160,000
Buildings $137,500 | $330,000 | $137,500 | $357,500 $330,000 $550,000 $357,500 $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% $150,625 | $197,750 | $150,625 | $161,625 $197,750 $208,750 $161,625 $208,750
Subtotal $3,163,125| $4,152,750| $3,163,125| $3,394,125| $4,152,750 | $4,383,7® | $3,394,125| $4,383,750
Biogas Upgrading
Biogas Upgrader $2,450,000| $2,450,000| $2,450,000| $2,450,000| $2,450,000 | $2,450,000 | $2,450,000 | $2,450,000
Spare Parts (% of cost) 3% $73,500 $73,500 $73,500 $73,500 $73,500 $73,500 $73,500 $73,500
Installation Costs $400,000 | $400,000 | $400,000 | $400,000 $400,000 $400,000 $400,000 $400,000
Flare $170,000 | $170,000 | $170,000 | $170,000 $170,000 $170,000 $170,000 $170,000
Compression & Transport $0 $0 $955,189 $0 $955,189 $0 $955,189 $955,189
Subtotal $3,093,500| $3,093,500| $4,048,689| $3,093,500| $4,048,689 | $3,093,500 | $4,048,689 | $4,048,689
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $975,000 $0 $975,000 $975000 $975,000
Additional Storage $676,192 | $676,192 | $676,192 | $676,192 $676,192 $676,192 $676,192 $676,192
Subtotal $676,192 | $676,192 | $676,192 | $1,651,192| $676,192 $1,651,192 | $1,651,192 | $1,651,192
Other Costs
Hydro Service Upgrades | 1% $69,328 $79,224 $78,880 $81,388 $88,776 $91,284 $90,940 $100,836
Site Prep + Civil Works | 1.5% | $103,992 | $118,837 | $118,320 | $122,082 $133,164 $136,927 $136,410 $151,254
Project Development 2% | $138,656 | $158,449 | $157760 $162,776 $177,553 $182,569 $181,880 $201,673
Engineering & Project Mgt| 5% | $346,641 | $396,122 | $394,400 | $406,941 $443,882 $456,422 $454,700 $504,182
Risk Management 5% $379,572 | $433,754 | $431,868 | $445,600 $486,050 $499,782 $497,897 $552,079
Subtotal $1,038,189| $1,186,386| $1,181,229| $1,218,788| $1,329,425 | $1,366,984 | $1,361,827 | $1,510,024
Total Capital Costs $7,971,006| $9,108,827| $9,069,234| $9,357,604| $10,207,056| $10,495,426| $10,455,833| $11,593,654
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OperatingCosts
Option A | OptionB | OptionC | OptionD | Option E Option F Option G | Option H
Digester
Electrical Cost $138,787 | $138,787 | $138,787 | $138,787 | $138,787 | $138,787 | $138,787 | $138,787
Natural Gas Cost $104,915 | $104,915 | $104,915 | $104,915 | $104,915 | $104,915 | $104,915 | $104,915
Labour Cost $35,100 $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,800
Service & Maintenance $40,000 $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45,000 $45,000 $45,000 $45,000 $45,00 $45,000 $45,000 $45,000
Reinvestments (% of CAPE| 2% $63,263 $83,055 $63,263 $67,883 $83,055 $87,675 $67,883 $87,675
Contingency 10% $42,706 $49,356 $42,706 $43,168 $49,356 $49,818 $43,168 $49,818
Subtotal $469,771 | $542,912 | $469771 $474,853 | $542,912 | $547,994 | $474,853 | $547,994
Biogas Upgrading
Electrical Cost $128,111 | $128,111 | $128,111 | $128,111 | $128,111 | $128,111 | $128,111 | $128,111
Media Cost ($/kg) $21,352 $21,352 $21,352 $21,352 $21,352 $21,352 $21,352 $21,352
Consumables (e.g., oil) $42,704 $42,704 $42,704 $42,704 $42,704 $42,704 | $42,703.72| $42,704
Reinvestment (% of CAPE) 2% $49,000 $49,000 $68,104 $49,000 $68,104 $49,000 $68,104 $68,104
Labour Cost $23,400 $23,400 $23,400 $23,40 $23,400 $23,400 $23,400 $23,400
Service & Maintenance $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compression & Transport $0 $0 $254,028 $0 $254,028 $0 $254,028 | $254,028
Contingency 10% $35,457 $35,457 $62,770 $35,457 $62,770 $35,457 $62,770 $62,770
Subtotal $390,023 | $390,023 | $690,468 | $390,023 | $690,468 | $390,023 | $690,468 | $690,468
Digestate Management
Electrical Cost $0 $0 $0 $17,520 $0 $17,520 $17,520 $17,520
Senice & Maint (% of CAPE] 5% $0 $0 $0 $48,750 $0 $48,750 $48,750 $48,750
Labour Cost $0 $0 $0 $46,800 $0 $46,800 $46,800 $46,800
Transportation ($/tonne) $0 $0 $0 $154,135 $0 $154,135 | $154,135 | $154,135
Reinvestment (% of CAPE) 2% $0 $0 $0 $19,500 $0 $19,500 $19,500 $19,500
Contingency 10% $0 $0 $0 $28,670 $0 $28,670 $28,670 $28,670
Subtotal $0 $0 $0 $315,375 $0 $315,375 | $315,375 | $315,375
Total Operating Costs $859,794 | $932,936 | $1,160,239| $1,180,252| $1,233381 | $1,253,393| $1,480,697| $1,553,838
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AppendixF. Farm Scenario #6500 Dairy Cows Mixed Food Waste

Capital Costs

Option A Option B Option C Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storage $300,000 | $300,000 $300,000 $300,000 $300,000 $300,000 $300,000 $300,000
Feedstock Pr@reatment $0 $750,000 $0 $0 $750,000 $750,000 $0 $750,000
Digester Tank $1,700,000( $1,700,000| $1,700,000 | $1,700,000 | $1,700,000 | $1,700,000 | $1,7M,000 | $1,700,000
Pasteurization System $375,000 | $375,000 $375,000 $375,000 $375,000 $375,000 $375,000 $375,000
Heating and Hot Water Pipe $350,000 | $350,000 $350,000 $350,000 $350,000 $350,000 $350,000 $350,000
Control System $200,000 | $200,000 $200,000 $200,000 $200,000 $200,000 $200,000 $200,000
Buildings $137,500 | $330,000 $137,500 $357,500 $330,000 $550,000 $357,500 $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% $156,125 | $203,250 $156,125 $167,125 $203,250 $214,250 $167,125 $214,250
Subtotal $3,278,625| $4,268,250| $3,278,625 | $3,509,625 | $4,268,250 | $4,499,250 | $3,509,625 | $4,499,250
Biogas Upgrading
Biogas Upgrader $2,880,000( $2,880,00 | $2,880,000 | $2,880,000 | $2,880,000 | $2,880,000 | $2,880,000 | $2,880,000
Spare Parts (% of cost) 3% $86,400 $86,400 $86,400 $86,400 $86,400 $86,400 $86,400 $86,400
Installation Costs $400,000 | $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000
Rare $170,000 | $170,000 $170,000 $170,000 $170,000 $170,000 $170,000 $170,000
Compression & Transport $0 $0 $1,160,058 $0 $1,160,058 $0 $1,160,058 | $1,160,058
Subtotal $3,536,400| $3,536,400| $4,696,458 | $3,536,400 | $4,696,458 | $3,536,400 | $4,696,458 | $4,696,458
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $1,200,000 $0 $1,200,000 | $1,200,000 | $1,200,000
Additional Storage $756,267 | $756,267 $756,267 $756,267 $756,267 $756,267 $756,267 $756267
Subtotal $756,267 | $756,267 $756,267 $1,956,267 $756,267 $1,956,267 | $1,956,267 | $1,956,267
Other Costs
Hydro Service Upgrades 1% $75,713 $85,609 $87,313 $90,023 $97,210 $99,919 $101,623 $111520
Site Prep + Civil Works 1.5% | $113,569 $128,414 $130,970 $135,034 $145,815 $149,879 $152,435 $167,280
Project Development 2% $151,426 | $171,218 $174,627 $180,046 $194,419 $199,838 $203,247 $223,039
Engineering & Project Mgt | 5% $378,565 | $428,046 $436567 $450,115 $486,049 $499,596 $508,117 $557,599
Risk Management 5% $414,528 $468,710 $478,041 $492,875 $532,223 $547,057 $556,389 $610,571
Subtotal $1,133,801| $1,281,997| $1,307,520 | $1,348,093 | $1,455,716 | $1,496,290 | $1,521,812 | $1,67Q008
Total Capital Costs $8,705,093| $9,842,914| $10,038,869| $10,350,385| $11,176,691| $11,488,207| $11,684,161| $12,821,983
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Operating Costs

Option A | Option B Option C | Option D | Option E Option F Option G | Option H
Digester
Electrical Cost $173,484 | $173,484 | $173,484 | $173,484 | $173,484 | $173,484 | $173,484 | $173,484
Natural Gas Cost $131,143 | $131,143 | $131,143 | $131,143 | $131,143 | $131,143 | $131,143 | $131,143
Labour Cost $35,100 | $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,90
Service & Maintenance $40,000 | $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45,000 | $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000
Reinvestments (% of CAPE| 2% $65,573 | $85,365 $65,573 $70,193 $85,365 $89,985 $70,193 $89,985
Contingency 10% | $49,030 | $55,679 $49,030 $49,492 $55,679 $56,141 $49,492 $56,141
Subtotal $539,330 | $612,471 | $539,330 | $544,412 | $612,471 | $617,553 | $544,412 | $617,553
Biogas Upgrading
Electrical Cost $160,139 | $160,139 | $160,139 | $160,139 | $160,139 | $160,139 | $160,139 | $160,139
Media Cost ($/kg) $26,690 | $26,690 $26,690 $26,690 $26,690 $26,690 $26,690 $26,690
Consumables (e.g., oil) $53,380 | $53,380 $53,380 $53,380 $53,380 $53,380 | $53,379.65| $53,380
Reinvestment (% of CAPE) 2% $57,600 | $57,600 $80,801 $57,600 $80,801 $57,600 $80,801 $80,801
Labour Cost $23,400 | $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400
Service & Maintenance $90,000 | $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compression & Transport $0 $0 $281,620 $0 $281,620 $0 $281,620 | $281,620
Contingency 10% | $41,121 | $41,121 $71,603 $41,121 $71,603 $41,121 $71,603 $71,603
Subtotal $452,329 | $452,329 | $787,632 | $452,329 | $787,632 | $452,329 | $787,632 | $787,632
Digestate Management
Electrical Cost $0 $0 $0 $30,660 $0 $30,660 $30,660 $30,660
Service & Maint (% of CAPE 5% $0 $0 $0 $60,000 $0 $60,000 $60,000 $60,000
Labour Cost $0 $0 $0 $70,20 $0 $70,200 $70,200 $70,200
Transportation ($/tonne) $0 $0 $0 $192,669 $0 $192,669 | $192,669 | $192,669
Reinvestment (% of CAPE) 2% $0 $0 $0 $24,000 $0 $24,000 $24,000 $24,000
Contingency 10% $0 $0 $0 $37,753 $0 $37,753 $37,753 $37,753
Subtotal $0 $0 $0 $415,282 $0 $415,282 | $415,282 | $415,282
Total Operating Costs $991,659 | $1,064,801| $1,326,962| $1,412,023| $1,400,104| $1,485,164| $1,747,326| $1,820,467
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B.C. Or~arm Biogas Benchmark Study, Version 2

AppendixG: Farm Scenao #7¢ 1,000FeedlotCattle+ Mixed Food Waste
Capital Costs

Option A Option B Option C | Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storag $180,000 | $180,000 | $180,000 | $180,000 | $180,000 | $180,000 | $180,000 | $180,M0
Feedstock Prdreatment $0 $500,000 $0 $0 $500,000 | $500,000 $0 $500,000
Dry Feeder $370,000 | $370,000 | $370,000 | $370,000 | $370,000 | $370,000 | $370,000 | $370,000
Digester Tank $810,000 | $810,000 | $810,000 | $810,000 | $810,000 | $810,000 | $810,000 | $810,000
Paseurization System $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000 | $272,000
Heating and Hot Water Pipg $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000 | $140,000
Control System $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000 $80,000
Buildings $137,500 | $330,000 | $137,500 | $357,500 | $330,000 | $550,000 | $357,500 | $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% | $102,475 | $137,100 | $102,475 | $113,475 | $137,100 | $148,100 | $113475 $148,100
Subtotal $2,151,975| $2,879,100| $2,151,975| $2,382,975| $2,879,100| $3,110,100| $2,382,975| $3,110,100
Biogas Upgrading
Biogas Upgrader $1,820,000| $1,820,000| $1,820,000| $1,820,000| $1,82Q0000 | $1,820,000| $1,820,000| $1,820,000
Spare Parts (% of cost) | 3% $54,600 $54,600 $54,600 $54,600 $54,600 $54,600 $54,600 $54,600
Installation Costs $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000 | $400,000
Flare $125,000 | $125,000 | $125,00 $125,000 | $125,000 | $125,000 | $125,000 | $125,000
Compression & Transport $0 $0 $686,397 $0 $686,397 $0 $686,397 | $686,397
Subtotal $2,399,600| $2,399,600| $3,085,997| $2,399,600| $3,085,997| $2,399,600| $3,085,997| $3,085,997
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $675,000 $0 $675,000 | $675,000 | $675,000
Additional Storage $543,094 | $543,094 | $543,094 | $543,094 | $543,094 | $543,094 | $543,094 | $543,094
Subtotal $543,094 | $543,094 | $543,094 | $1,218,094| $543,094 | $1,218,094| $1,218,094| $1,218,094
Other Costs
Hydro Service Upgrades | 1% $50,947 $58,218 $57,811 $60,007 $65,082 $67,278 $66,871 $74,142
Site Prep + Civil Works | 1.5% | $76,420 $87,27 $86,716 $90,010 $97,623 $100,917 | $100,306 | $111,213
Project Development 2% $101,893 | $116,436 | $115,621 | $120,013 | $130,164 | $134,556 | $133,741 | $148,284
Engineering & Project Mgt| 5% | $254,733 | $291,090 | $289,053 | $300,033 | $325,410 | $336,390 | $334,353 | $370,710
Rik Management 5% | $278,933 | $318,743 | $316,513 | $328,537 | $356,323 | $368,347 | $366,117 | $405,927
Subtotal $762,927 | $871,814 | $865,715 | $898,600 | $974,602 | $1,007,487| $1,001,388| $1,110,275
Total Capital Costs $5,857,596| $6,693,608| $6,646,781| $6,899,269| $7,482,793| $7,735,281| $7,688,454| $8,524,466
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Operating Costs

Option A | OptionB | Option C | Option D Option E Option F | Option G | Option H

Digester
Electrical Cost $63,668 | $63,668 $63,668 $63,668 $63,668 $63,668 $63,668 $63,668
Natural Gas Cost $48,129 | $48,129 $48,129 $48,129 $48,129 $48,129 $48,129 $48,129
Labour Cost $35,100 | $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,800
Service & Maintenance $40,000 | $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45,000 | $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000
Reinvestments (% of CAPE| 2% $43,040 | $57,582 $43,040 $47,660 $57,582 $62,202 $47,660 $62,202
Contingency 10% | $27,494 | $33,618 $27,494 $27,956 $33,618 $34,08 $27,956 $34,080
Subtotal $302,430 | $369,797 | $302,430 | $307,512 | $369,797 | $374,879 | $307,512 | $374,879

Biogas Upgrading

Electrical Cost $58,770 $58,770 $58,770 $58,770 $58,770 $58,770 $58,770 $58,770

Media Cost ($/kg) $9,795 $9,795 $9,795 $9,795 $9,795 $9,795 $9,795 $9,795
Consumables (e.g., oil) $19,590 $19,590 $19,590 $19,590 $19,590 $19,590 | $19,590.09| $19,590
Reinvestment (% of CAPE) 2% $36,400 $36,400 $50,128 $36,400 $50,128 $36,400 $50,128 $50,128
Labour Cost $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400
Service & Maintenance $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compression & Transport $0 $0 $134,591 $0 $134,591 $0 $134,591 | $134,591
Camtingency 10% $23,796 $23,796 $38,627 $23,796 $38,627 $23,796 $38,627 $38,627
Subtotal $261,751 | $261,751 | $424,902 | $261,751 | $424,902 | $261,751 | $424,902 | $424,902

Digestate Management

Electrical Gst $0 $0 $0 $17,520 $0 $17,520 $17,520 $17,520
Service & Maint (% of CAPE[ 5% $0 $0 $0 $33,750 $0 $33,750 $33,750 $33,750
Labour Cost $0 $0 $0 $46,800 $0 $46,800 $46,800 $46,800
Transportation ($/tonne) $0 $0 $0 $51,451 $0 $51,451 $51,451 $51,451
Reinvestment (% of CAPE) 2% $0 $0 $0 $13,500 $0 $13,500 $13,500 $13,500
Contingency 10% $0 $0 $0 $16,302 $0 $16,302 $16,302 $16,302
Subtotal $0 $0 $0 $179,323 $0 $179,323 | $179,323 | $179,323

Total Operating Cds $564,181 | $631,548 | $727,332 | $748,586 | $794,699 | $815,953 | $911,737 | $979,104
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B.C. Or~arm Biogas Benchmark Study, Version 2

AppendixH: Farm Scenari¢8¢ 2,500FeedlotCattle+ Mixed Food Waste
Capital Costs

Option A Option B Option C Option D Option E Option F Option G Option H
Digester
Off-Farm Feedstock Storagy $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000 $270,000
Feedstock Pr@reatment $0 $750,000 $0 $0 $750,000 $750,000 $0 $750,000
Dry Feeder $460,000 $460,000 $460,000 $460,000 $460,000 $460,000 $460,000 $460,000
Digester Tank $1,360,000| $1,360,000 | $1,360,000 | $1,360,000 | $1,360,000 | $1,360,000 | $1,360,000 | $1,360,000
Pasteurization System $330,000 $330,000 $330,000 $330,000 $330,000 $330,000 $330,000 $330,000
Heating anl Hot Water Pipes $280,000 $280,000 $280,000 $280,000 $280,000 $280,000 $280,000 $280,000
Control System $160,000 $160,000 $160,000 $160,000 $160,000 $160,000 $160,000 $160,000
Buildings $137,500 $330,000 $137,500 $357,500 $330,000 $550,000 $357,5@ $550,000
Weigh Station $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000
Misc. 5% $152,875 $200,000 $152,875 $163,875 $200,000 $211,000 $163,875 $211,000
Subtotal $3,210,375| $4,200,000 | $3,210,375 | $3,441,375| $4,200,@00 | $4,431,000 | $3,441,375 | $4,431,000
Biogas Upgrading
Biogas Upgrader $2,880,000| $2,880,000 | $2,880,000 | $2,880,000 | $2,880,000 | $2,880,000 | $2,880,000 | $2,880,000
Spare Parts (% of cost) 3% $86,400 $86,400 $86,400 $86,400 $86,400 $86,400 $86,400 $86,400
Installation Costs $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000 $400,000
Flare $170,000 $170,000 $170,000 $170,000 $170,000 $170,000 $170,000 $170,000
Compression & Transport $0 $0 $987,421 $0 $987,421 $0 $987,421 $987,421
Subtotal $3,536,400| $3,536,400 | $4,523,821 | $3,536,400 | $4,523,821 | $3,536,400 | $4,523,821 | $4,523,821
Digestate Management
Nutrient Recovery Equip $0 $0 $0 $675,000 $0 $675,000 $675,000 $675,000
Additional Storage $1,071,896| $1,071,896 | $1,071,896 | $1,071,896 | $1,071,896 | $1,071,896 | $1,071,896 | $1,071,896
Subtotal $1,071,896| $1,071,896 | $1,071,896 | $1,746,896 | $1,071,896 | $1,746,896 | $1,746,896 | $1,746,896
Other Costs
Hydro Service Upgrades | 1% $78,187 $88,083 $88,061 $87,247 $97,957 $97,143 $97,121 $107,017
Site Prep + Civil Works | 1.5% | $117,280 $132,124 $132,091 $130,870 $146,936 $145,714 $145,681 $160,526
Project Deelopment 2% | $156,373 $176,166 $176,122 $174,493 $195,914 $194,286 $194,242 $214,034
Engineering & Project Mgt| 5% | $390,934 $440,415 $440,305 $436,234 $489,786 $485,715 $485,605 $535,086
Risk Management 5% $428,072 $482,254 $482,134 $477,676 $536,316 $531858 $531,737 $585,919
Subtotal $1,170,846| $1,319,042 | $1,318,712 | $1,306,520 | $1,466,909 | $1,454,716 | $1,454,386 | $1,602,582
Total Capital Costs $8,989,517| $10,127,339| $10,124,805| $10,031,191| $11,262,626| $11,169,02 | $11,166,478| $12,304,300
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Operating Costs

Option A Option B Option C Option D Option E Option F Option G Option H
Digester
Electrical Cost $159,170 | $159,170 $159,170 $159,170 $159,170 $159,170 $159,170 $159,170
Natural Gas Cost $120,33 $120,323 $120,323 $120,323 $120,323 $120,323 $120,323 $120,323
Labour Cost $35,100 $46,800 $35,100 $35,100 $46,800 $46,800 $35,100 $46,800
Service & Maintenance $40,000 $75,000 $40,000 $40,000 $75,000 $75,000 $40,000 $75,000
Insurance + Legal + Acc $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000 $45,000
Reinvestments (% of CAPE 2% $64,208 $84,000 $64,208 $68,828 $84,000 $88,620 $68,828 $88,620
Contingency 10% $46,380 $53,029 $46,380 $46,842 $53,029 $53,491 $46,842 $53,491
Subtotal $510,179 $583,321 $510,179 $515,261 $583,321 $588,403 $515,261 $588,403
Biogas Upgrading
Electrical Cost $146,926 | $146,926 $146,926 $146,926 $146,926 $146,926 $146,926 $146,926
Media Cost ($/kg) $24,488 $24,488 $24,488 $24,488 $24,488 $24,488 $24,488 $24,488
Consumables (e.qg., oil) $48,975 $48,975 $48,975 $48,975 $48,975 $48,975 $48,975.23| $48,975
Reinvestment (% of CAPEX| 2% $57,600 $57,600 $77,348 $57,600 $77,348 $57,600 $77,348 $77,348
Lebour Cost $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400 $23,400
Service & Maintenance $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000 $90,000
Compression & Transport $0 $0 $265,831 $0 $265,831 $0 $265,831 $265,831
Contingency 10% $39,139 $39,139 $67,697 $39,139 $67,697 $39,139 $67,697 $67,697
Subtotal $430,527 $430,527 $744,665 $430,527 $744,665 $430,527 $744,665 $744,665
Digestate Management
Electrical Cost $0 $0 $0 $17,520 $0 $17,520 $17,520 $17,520
Service & Maint (% of CAPE] 5% $0 $0 $0 $33,750 $0 $33,750 $33,750 $33,750
Labour Cost $0 $0 $0 $46,800 $0 $46,800 $46,800 $46,800
Transportation ($/tonne) $0 $0 $0 $128,628 $0 $128,628 $128,628 $128,628
Reinvestmat (% of CAPEX)| 2% $0 $0 $0 $13,500 $0 $13,500 $13,500 $13,500
Contingency 10% $0 $0 $0 $24,020 $0 $24,020 $24,020 $24,020
Subtotal $0 $0 $0 $264,217 $0 $264,217 $264,217 $264,217
Total Operating Costs $940,07 | $1,013,849| $1,254,844 | $1,210,006 | $1,327,986 | $1,283,148 | $1,524,143 | $1,597,285
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B.C. Or~arm Biogas Benchmark Study, Version 2

Appendixl: Farm Scenario #9500 Dairy Cows+ Poultry Manure

Capital Costs

Option A | Option B | Option C | Option D
Digester
Dry Feder $415,000 | $415,000 | $415,000 | $415,000
Digester Tank $1,360,000| $1,360,000| $1,360,000| $1,360,000
Heating and Hot Water Pipes $280,000 | $280,000 | $280,000 | $280,000
Control System $160,000 | $160,000 | $160,000 | $160,000
Buildings $0 $0 $220,000 | $220000
Misc. 5% | $110,750 | $110,750 | $121,750 | $121,750
Subtotal $2,325,750| $2,325,750| $2,556,750| $2,556,750
Biogas Upgrading
Biogas Upgrader $1,460,000| $1,460,000| $1,460,000| $1,460,000
Spare Parts (% of cost) 3% | $43,800 $43,800 $43,800 $43,800
Installation Costs $400,000 | $400,000 | $400,000 | $400,000
Flare $105,000 | $105,000 | $105,000 | $105,000
Compression & Transportatior $0 $644,688 $0 $644,688
Subtotal $2,008,800| $2,653,488| $2,008,800| $2,653,488
Digestate Management
Nutrient Recovery Equipment $0 $0 $650,000 | $650,000
Additional Covered Storage $256,897 | $256,897 | $256,897 | $256,897
Subtotal $256,897 | $256,897 | $906,897 | $906,897
Other Costs
Hydmo Service Upgrades 1% | $45,914 $52,361 $54,724 $61,171
Site Preparation + Civil Works| 1.5%| $68,872 $78,542 $82,087 $91,757
Project Development 2% | $91,829 | $104,723 | $109,449 | $122,343
Engineering & Project Mgt 5% | $229,572 | $261,807 | $273,622 | $305,857
Risk Minagement 5% | $251,382 | $286,678 | $299,616 | $334,913
Subtotal $687,569 | $784,111 | $819,499 | $916,041
Total Capital Costs $5,279,016| $6,020,246| $6,291,946| $7,033,175
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Operating Costs

Option A | Option B | Option C | Option D
Digester
Poultry Manure ($/tonne) $62,358 | $62,358 | $62,358 | $62,358
Electrical Cost $37,292 | $37,292 | $37,292 | $37,292
Natural Gas Cost $18,794 | $18,794 | $18,794 | $18,794
Labour Cost $23,400 | $23,400 | $23,400 | $23,400
Service & Maintenance $40,000 | $40,000 | $75000 | $75,000
Insurance + Legal + Accounting $45,000 | $45,000 | $45,000 | $45,000
Reinvestments (% of CAPEX) 2% $46,515 | $46,515 | $51,135 | $51,135
Contingency 10% | $21,100 | $21,100 | $25,062 | $25,062
Subtotal $294,459 | $294,459 | $338,041 | $338,041
Biogas Upgrading
Electrical Cost $34,424 | $34,424 | $34,424 | $34,424
Media Cost ($/kg) $5,737 | $5,737 | $5,737 | $5,737
Consumables (oil, filters, etc.) $11,475 | $11,475 | $11,475 | $11,475
Reinvestment (% of CAPEX) 2% $29,200 | $42,094 | $29,200 | $42,094
Labour Cost $23,400 | $23,400 | $23,400 | $23,400
Service & Maintenance $90,000 | $90,000 | $90,000 | $90,000
Compression & Transportation $0 $87,084 $0 $87,084
Contingency 10% | $19,424 | $29,421 | $19,424 | $29,421
Subtotal $213,659 | $323,634 | $213,659 | $323,634
Digestate Management
Electrical Cost $0 $0 $17,520 | $17,520
Service & Maint (% of CAPEX) 5% $0 $0 $32,500 | $32,500
Labour Cost $0 $0 $46,800 | $46,800
Transportation ($/tonne) $0 $0 $134,613 | $134,613
Reinvestmeh(% of CAPEX) 2% $0 $0 $13,000 | $13,000
Contingency 10% $0 $0 $24,443 | $24,443
Subtotal $0 $0 $268,876 | $268,876
Total Operating Costs $508,119 | $618,094 | $820,577 | $930,552
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Appendix Farm Sceario #10¢ 750 Dairy Cows + Poultry Manure

Capital Costs

Option A | Option B | Option C | Option D
Digester
Dry Feeder $460,000 | $460,000 | $460,000 | $460,000
Digester Tank $1,700,000| $1,700,000| $1,700,000| $1,700,000
Heating and Hot Water Pipes $350,000 | $350,000 | $350,000 | $350,000
Control System $200,000 | $200,000 | $200,000 | $200,000
Buildings $0 $0 $220,000 | $220,000
Misc. 5% | $135,500 | $135,500 | $146,500 | $146,500
Subtotal $2,845,500| $2,845,500| $3,076,500 $3,076,500
Biogas Upgrading
Biogas Upgrader $1,560,000| $1,560,000| $1,560,000| $1,560,000
Spare Parts (% of cost) 3% | $46,800 $46,800 $46,800 $46,800
Installation Costs $400,000 | $400,000 | $400,000 | $400,000
Flare $105,000 | $105,000 | $105,000 | $105,000
Compresi®n & Transportation $0 $674,174 $0 $674,174
Subtotal $2,111,800| $2,785,974| $2,111,800| $2,785,974
Digestate Management
Nutrient Recovery Equipment $0 $0 $800,000 | $800,000
Additional Covered Storage $385,345 | $385345 | $385,345 | $385,345
Subtotal $385,345 | $385,345 | $1,185,345| $1,185,345
Other Costs
Hydro Service Upgrades 1% | $53,426 $60,168 $63,736 $70,478
Site Preparation + Civil Works| 1.5%| $80,140 $90,252 $95,605 | $105,717
Progct Development 2% | $106,853 | $120,336 | $127,473 | $140,956
Engineering & Project Mgt 5% | $267,132 | $300,841 | $318,682 | $352,391
Risk Management 5% | $292,510 | $329,421 | $348,957 | $385,868
Subtotal $800,061 | $901,019 | $954,453 | $1,055,411
Total Capital Costs $6,142,706| $6,917,838| $7,328,099| $8,103,231
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Operating Costs

Option A | Option B | Option C | Option D
Digester
Poultry Manure ($/tonne) $93,537 | $93,537 | $93,537 | $93,537
Electrical Cost $55,939 | $55,939 | $55,939 $55,939
Natural Ga Cost $28,191 | $28,191 | $28,191 | $28,191
Labour Cost $23,400 | $23,400 | $23,400 $23,400
Service & Maintenance $40,000 | $40,000 | $75,000 | $75,000
Insurance + Legal + Accounting $45,000 | $45,000 | $45,000 | $45,000
Reinvestments (% of CAPEX) 2% $56,910 | $56,910 | $61,530 $61,530
Contingency 10% | $24,944 | $24,944 | $28,906 | $28,906
Subtotal $367,920| $367,920| $411,502 | $411,502
Biogas Upgrading
Electrical Cost $51,636 | $51,636 | $51,636 $51,636
Media Cost ($/kg) $8,606 | $8,606 | $8,606 | $8,606
Consumables (oil, filters, etc.) $17,212 | $17,212 | $17,212 | $17,212
Reinvestment (% of CAPEX) 2% $31,200 | $44,683 | $31,200 | $44,683
Labour Cost $23,400 | $23,400 | $23,400 | $23,400
Service & Maintenance $90,000 | $90,000 | $90,000 | $90,000
Compression &ransportation $0 $96,407 $0 $96,407
Contingency 10% | $22,205 | $33,194 | $22,205 | $33,194
Subtotal $244,259| $365,138| $244,259 | $365,138
Digestate Management
Electrical Cost $0 $0 $30,660 | $30,660
Service & Maint (% ofAPEX) 5% $0 $0 $40,000 | $40,000
Labour Cost $0 $0 $70,200 | $70,200
Transportation ($/tonne) $0 $0 $201,920 | $201,920
Reinvestment (% of CAPEX) 2% $0 $0 $16,000 | $16,000
Contingency 10% $0 $0 $35,878 | $35,878
Subtotal $0 $0 $394,658 | $394,68
Total Operating Costs $612,179| $733,059| $1,050,419| $1,171,298
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AppendixK: Farm Scenario #14 1,000 Dairy Cows + Poultry Manure

Capital Costs

Option A | Option B Option C Option D
Digester
Dry Feeder $525,000 | $525,000 | $525,000 $525,000
Digester Tank $2,900,000] $2,900,000f $2,900,000| $2,900,000
Heating and Hot Water Pipes $420,000 | $420,000 | $420,000 | $420,000
Control System $240,000 | $240,000 | $240,000 $240,000
Buildings $0 $0 $220,000 $220,000
Misc. 5% | $204,250 | $204,250 | $215,250 $215,250
Subtotal $4,289,250| $4,289,250 $4,520,250| $4,520,250
Biogas Upgrading
Biogas Upgrader $2,050,000] $2,050,000f $2,050,000| $2,050,000
Spare Parts (% of cost) 3% | $61,500 | $61,500 $61,500 $61,500
Installation Costs $400,000 | $400,000 | $400,000 $400,000
Flare $125,000 | $125,000 | $125,000 $125,000
Compression & Transportatio $0 $703,661 $0 $703,661
Subtotal $2,636,500) $3,340,161 $2,636,500| $3,340,161
Digestate Management
Nutrient Recovery Equipment $0 $0 $1,200,000| $1,200,000
Additional Covered Storage $464,861 | $464,861 | $464,861 | $464,861
Subtotal $464,861 | $464,861 | $1,664,861| $1,664,861
Other Costs
Hydro Service Upgrades 1% | $73,906 | $80,943 $88,216 $95,253
Site Preparation + Civil Workg 1.5%| $110,859 | $121,414 | $132,324 | $142,879
Project Development 2% | $147,812 | $161,885 | $176,432 | $190,505
Engineering & Project Mgt 5% | $369,531 | $404,714 | $441,081 | $476,264
Risk Management 5% | $404,636 | $443,161 | $482,983 | $521,509
Subtotal $1,106,744| $1,212,117| $1,321,036| $1,426,409
Total Capital Costs $8,497,355| $9,306,389| $10,142,647 $10,951,681
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Operating Costs

Option A | Option B | Option C | Option D
Digester
Poultry Manure ($/tonne) $124,716| $124,716| $124,716 | $124,716
Electrical Cost $74,585 | $74,585 | $74,585 $74,585
Natural Gas Cost $37,588 | $37,588 | $37,588 | $37,588
Labour Cost $23,400 | $23,400 | $23,400 $23,400
Service & Matenance $40,000 | $40,000 | $75,000 | $75,000
Insurance + Legal + Accounting $45,000 | $45,000 | $45,000 | $45,000
Reinvestments (% of CAPEX) 2% $85,785 | $85,785 | $90,405 $90,405
Contingency 10% | $30,636 | $30,636 | $34,598 | $34,598
Subtotal $461,709 | $461,709 | $505,291 | $505,291
Biogas Upgrading
Electrical Cost $68,848 | $68,848 | $68,848 $68,848
Media Cost ($/kg) $11,475 | $11,475 | $11,475 | $11,475
Consumables (oil, filters, etc.) $22,949 | $22,949 | $22,949 | $22,949
Reinvestment (% c€APEX) 2% $41,000 | $55,073 | $41,000 | $55,073
Labour Cost $23,400 | $23,400 | $23,400 | $23,400
Service & Maintenance $90,000 | $90,000 | $90,000 | $90,000
Compression & Transportation $0 $105,730 $0 $105,730
Contingency 10% | $25,767 | $37,747 | $25,767 | $37,747
Subtotal $283,438 | $415,222| $283,438 | $415,222
Digestate Management
Electrical Cost $0 $0 $30,660 | $30,660
Service & Maint (% of CAPEX) | 5% $0 $0 $60,000 | $60,000
Labour Cost $0 $0 $70,200 | $70,200
Transportation ($/tonne) $0 $0 $269,226 | $269,226
Reinvestment (% of CAPEX) 2% $0 $0 $24,000 | $24,000
Contingency 10% $0 $0 $45,409 | $45,409
Subtotal $0 $0 $499,495 | $499,495
Total Operating Costs $745,148 | $876,931| $1,288,225 $1,420,008
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AppendixL: Farm Scenario #1€2,000 Dairy Cows + Poultry Manure

Capital Costs

Option A Option B Option C Option D
Digester
Dry Feeder $645,000 | $645,000 | $645,000 | $645,000
Digester Tank $3,450,000 | $3,450,000 | $3,450,000 | $3,450,000
Heating and Hot Water Pipes $570,000 | $570,000 | $570,000 | $570,000
Control System $310,000 | $310,000 | $310,000 | $310,000
Buildings $0 $0 $220,000 | $220,000
Misc. 5% | $248,750 $248,750 | $259,750 $259,750
Subtotal $5,223,750 | $5,223,50 | $5,454,750 | $5,454,750
Biogas Upgrading
Biogas Upgrader $2,450,000 | $2,450,000 | $2,450,000 | $2,450,000
Spare Parts (% of cost) 3% | $73,500 $73,500 $73,500 $73,500
Installation Costs $400,000 | $400,000 | $400,000 | $400,000
Flare $170,000 $170,000 | $170,000 $170,000
Compression & Transportatio $0 $972,072 $0 $972,072
Subtotal $3,093,500 | $4,065,572 | $3,093,500 | $4,065,572
Digestate Management
Nutrient Recovery Equipment $0 $0 $1,200,000 | $1,200,@0
Additional Covered Storage $831,856 | $831,856 | $831,856 | $831,856
Subtotal $831,856 $831,856 | $2,031,856 | $2,031,856
Other Costs
Hydro Service Upgrades 1% | $91,491 $101,207 | $105,801 | $115,517
Site Preparation + CiWWorks [1.5% | $137,237 | $151,811 | $158,702 | $173,276
Project Development 2% | $182,982 | $202,414 | $211,602 | $231,034
Engineering & Project Mgt 5% | $457,455 | $506,036 | $529,005 | $577,586
Risk Management 5% | $500,914 | $554,109 | $579,261 | $632,456
Subtotal $1,370,079 | $1,515,577 | $1,584,371 | $1,729,869
Total Capital Costs $10,519,185|$11,636,291|$12,164,477|$13,281,583
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Operating Costs

Option A | Option B | Option C | Option D
Digester
Poultry Manure ($/tonne) $249,432 | $249,432 | $249,432 | $249,432
Electrical Cost $149,170 | $149,170 | $149,170 | $149,170
Natural Gas Cost $75,175 | $75,175 | $75,175 | $75,175
Labour Cost $23,400 $23,400 $23,400 $23,400
Service & Maintenance $40,000 | $40,000 | $75,000 | $75,000
Insurance + Legal + Accountin $45,000 | $45,000 | $45,000 | $45,000
Reinvestments (% of CAPEX) | 2% $104,475 | $104,475 | $109,095 | $109,095
Contingency 10% | $43,722 $43,722 | $47,684 | $47,684
Subtotal $730,374 | $730,374 | $773,956 | $773,956
Biogas Upgrading
Electrical Cost $137,695 | $137,695 | $137,695 | $137,695
Media Cost ($/kg) $22,949 | $22,949 | $22,949 | $22,949
Consumables (oil, filters, etc.) $45,898 | $45,898 | $45,898 | $45,898
Reinvestment (% of CAPEX) 2% $49,000 | $68,432 | $49,000 | $68,432
Labour Cost $23,400 | $23,400 | $23,400 $23,400
Service & Maintenance $90,000 | $90,000 | $90,000 | $90,000
Compression & Transportation $0 $211,460 $0 $211,460
Contingency 10% | $36,894 | $59,983 | $36,894 | $59,983
Subtotal $405,837 | $659,818 | $405,837 | $659,818
DigestateManagement
Electrical Cost $0 $0 $39,420 | $39,420
Service & Maint (% of CAPEX)| 5% $0 $0 $60,000 | $60,000
Labour Cost $0 $0 $93,600 | $93,600
Transportation ($/tonne) $0 $0 $538,452 | $538,452
Reinvestment (% of CAPEX) 2% $0 $0 $24,000 | $24,000
Contingency 10% $0 $0 $75,547 | $75,547
Subtotal $0 $0 $831,020 | $831,020
Total Operating Costs $1,136,211| $1,390,192 $2,010,813 $2,264,794
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AppendixM: Farm Scenario #182,500 Dairy Cows

Captal Costs

Option A | Option B | Option C | Option D
Digester
Digester Tank $3,450,000| $3,450,000| $3,450,000/ $3,450,000
Heating and Hot Water Pipes $570,000 | $570,000 | $570,000 | $570,000
Control System $310,000 | $310,000 | $310,000 | $310,000
Buildirgs $0 $0 $220,000 | $220,000
Misc. 5% | $216,500 | $216,500 | $227,500 | $227,500
Subtotal $4,546,500| $4,546,500| $4,777,500{ $4,777,500
Biogas Upgrading
Biogas Upgrader $1,560,000( $1,560,000] $1,560,000| $1,560,000
Spare Part§% of cost) 3% | $46,800 $46,800 $46,800 $46,800
Installation Costs $400,000 | $400,000 | $400,000 | $400,000
Flare $105,000 | $105,000 | $105,000 | $105,000
Compression & Transportatior $0 $674,384 $0 $674,384
Subtotal $2,111,800| $2,786,184| $2,111800 | $2,786,184
Digestate Management
Nutrient Recovery Equipment $0 $0 $1,200,000( $1,200,000
Subtotal $0 $0 $1,200,000| $1,200,000
Other Costs
Hydro Service Upgrades 1% | $66,583 $73,327 $80,893 $87,637
Site Preparation + Civil Works 1.5%| $99,875 | $109,990 | $121,340 | $131,455
Project Development 2% | $133,166 | $146,654 | $161,786 | $175,274
Engineering & Project Mgt 5% | $332,915 | $366,634 | $404,465 | $438,184
Risk Management 5% | $364,542 | $401,464 | $442,889 | $479,812
Subtotal $997,080 | $1,098,069| $1,211,373| $1,312,362
Total Capital Costs $7,655,380| $8,430,754| $9,300,673| $10,076,046
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Operating Costs

Option A | Option B| Option C | Option D
Digester
Electrical Cost $56,072 | $56,072 | $56,072 $56,072
Natural Gas Cost $28,258 | $28,258 | $28,258 | $28,258
Labour Cost $23,400 | $23,400 | $23,400 $23,400
Service & Maintenance $40,000 | $40,000 | $75,000 | $75,000
Insurance + Legal + Accounting $45,000 | $45,000 | $45,000 | $45,000
Reinvestmerg (% of CAPEX) 2% $90,930 | $90,930 | $95,550 $95,550
Contingency 10% | $28,365.93 $28,366 | $32,328 $32,328
Subtotal $312,025 | $312,025| $355,607 | $355,607
Biogas Upgrading
Electrical Cost $51,758 | $51,758 | $51,758 $51,758
Media Cost ($/kg) $8,626 | $8,626 | $8,626 | $8,626
Consumables (oil, filters, etc.) $17,253 | $17,253 | $17,253 | $17,253
Reinvestment (% of CAPEX) 2% $31,200 | $44,688 | $31,200 $44,688
Labour Cost $23,400 | $23,400 | $23,400 | $23,400
Service & Maintenance $90,000 | $90,000 | $90,000 | $90,000
Compression & Transportation $0 $96,473 $0 $96,473
Contingency 10% | $22,224 | $33,220 | $22,224 | $33,220
Subtotal $244,461 | $365,418| $244,461 | $365,418
Digestate Management
Electrical Cost $0 $0 $39,420 $39,420
Service & Maint (% of CAPEX)| 5% $0 $0 $60,000 | $60,000
Labour Cost $0 $0 $93,600 | $93,600
Transportation ($/tonne) $0 $0 $553,883 | $553,883
Reinvestment (% of CAPEX) 2% $0 $0 $24,000 | $24,000
Contingency 10% $0 $0 $77,090 | $77,090
Subtotal $0 $0 $847,994 | $847,994
Total Operating Costs $556,486 | $677,443| $1,448,062| $1,569,019
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Capital Costs

AppendixN: Farm Scenario #14200 Dairy Cows + Poultry Manure

Option A | Option B
Digeser
Modular Digester $519,500 | $519,500
Building $0 $110,000
Misc. 5% | $25,975 $31,475
Subtotal $545,475 | $660,975
Biogas Upgrading
Biogas Upgrader $572,000 | $572,000
Spare Parts (% of cost) 3% | $17,160 $17,160
Installation Cets $400,000 | $400,000
Flare $95,000 $95,000
Subtotal $1,084,160| $1,084,160
Digestate Management
Nutrient Recovery Equipment $0 $450,000
Additional Covered Storage $102,759 | $102,759
Subtotal $102,759 | $552,759
Other Costs
Hydro Service Upgrades 1% | $17,324 $22,979
Risk Management 5% | $87,486 | $116,044
Subtotal $104,810 | $139,023
Total Capital Costs $1,837,204| $2,436,916

329



B.C. Or~arm Biogas Benchmark Study, Version 2

Operating Costs

Option A | Option B
Digester
Poultry Maure ($/tonne) $24,943 | $24,943
Electrical Cost $14,917 | $14,917
Natural Gas Cost $7,518 $7,518
Labour Cost $11,700 | $11,700
Service & Maintenance $20,000 | $20,000
Insurance + Legal + Accounting $20,000 | $20,000
Reinvestments (% of CAPEX) 2% $10,910 | $13,220
Contingency 10% $8,504 $8,735
Subtotal $118,492 | $121,033
Biogas Upgrading
Electrical Cost $13,770 | $13,770
Media Cost ($/kg) $2,295 $2,295
Consumables (oil, filters, etc.) $4,590 $4,590
Reinvestment (% of CAPEX) 2% $11,440 | $11,440
Labour Cost $23,400 | $23,400
Service & Maintenance $50,000 | $50,000
Contingency 10% | $10,549 | $10,549
Subtotal $116,044 | $116,044
Digestate Management
Electrical Cost $0 $17,520
Service & Maint (% of CARE 5% $0 $22,500
Labour Cost $0 $23,400
Transportation ($/tonne) $0 $53,845
Reinvestment (% of CAPEX) 2% $0 $9,000
Contingency 10% $0 $12,627
Subtotal $0 $138,892
Total Operating Costs $234,535 | $375,968
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Capital Costs

AppendixO: Farm Scenario #1&300 Dairy Cows + Poultry Manure

Option A | Option B
Digester
Modular Digester $970,000 | $970,000
Building $0 $110,000
Misc. 5% $48,500 $54,000
Subtotal $1,018,500| $1,134,000
Biogas Upgrading
Biogas Upgrader $720,500 | $720,500
Spare Parts (% of cost) 3% | $21,615 $21,615
Installation Costs $400,000 | $400,000
Flare $105,000 | $105,000
Subtotal $1,247,115| $1,247,115
Digestate Management
Nutrient Recovery Equipment $0 $450,000
Additional Covered Storage $154,138 | $154,138
Subtotal $154,138 | $604,138
Other Costs
Hydro Service Upgrades 1% | $24,198 $29,853
Risk Management 5% | $122,198 | $150,755
Subtotal $146,395 | $180,608
Total Capital Costs $2,566,148| $3,165,861

331



B.C. Or~arm Biogas Benchmark Study, Version 2

Operating Costs

Option A | Option B
Digester
Poultry Manure ($/tonne) $37,415 | $37,415
Electrical Cost $22,375 | $22,375
Natural Gas Cost $11,276 | $11,276
Labour Cost $11,700 | $11,700
Service & Maintenance $20,000 | $20,000
Insurance + Legal + Accounting $20,000 | $20,000
Reinvestments (% of CAPEX) 2% $20,370 | $22,680
Contingency 10% | $10,572 | $10,803
Subtotal $153,709 | $156,250
Biogas Upgrading
Electrical Cost $20,654 | $20,654
Media Cost ($/kg) $3,442 $3,442
Consumables (oil, filters, etc.) $6,885 $6,885
Reinvestment (% of CAPEX) 2% $14,410 | $14,410
Labour Cost $23,400 | $23,400
Service & Maintenance $50,000 | $50,000
Contingency 10% | $11,879 | $11,879
Subtotal $130,671 | $130,671
Digestate Management
Electrical Cost $0 $17,520
Service & Maint (% of CAPEX) 5% $0 $22,500
Labour Cost $0 $23,400
Transportation ($/tonne) $0 $80,768
Reinvestment (% of CAPEX) 2% $0 $9,000
Contingency 10% $0 $15,319
Subtotal $0 $168,507
Total Operating Costs $284,379 | $455,427
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Capital Costs

AppendixP:. Farm Scenario #16400 Dairy Cows + Poultry Manure

Option A | Option B
Digester
Modular Digester $970,000 | $970,000
Building $0 $110,000
Misc. 5% $48,500 $54,000
Subtotal $1,018,500| $1,134,000
Biogas Upgrading
Biogas Upgrader $957,000 | $957,000
Spare Parts (% of cost) 3% | $28,710 $28,710
Installation Costs $400,000 | $400,000
Flare $105,000 | $105,000
Subtotal $1,490,710| $1,490,710
Digestate Management
Nutrient Recovery Equipment $0 $450,000
Additional Covered Storage $205,517 | $205,517
Subtotal $205,517 | $655,517
Other Costs
Hydro Service Upgrades 1% | $27,147 $32,802
Risk Management 5% | $137,094 | $165,651
Subtotal $164,241 | $198,454
Total Capital Costs $2,878,968| $3,478,681
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Operating Costs

Option A | Option B
Digester
Poultry Manure ($fonne) $49,886 | $49,886
Electrical Cost $29,834 | $29,834
Natural Gas Cost $15,035 | $15,035
Labour Cost $11,700 | $11,700
Service & Maintenance $20,000 | $20,000
Insurance + Legal + Accounting $20,000 | $20,000
Reinvestments (% of CAPEX) 2% $20,370 | $22,680
Contingency 10% | $11,694 | $11,925
Subtotal $178,519 | $181,060
Biogas Upgrading
Electrical Cost $27,539 | $27,539
Media Cost ($/kg) $4,590 $4,590
Consumables (oil, filters, etc.) $9,180 $9,180
Reinvestment (% of CAPEX) 2% $19140 | $19,140
Labour Cost $23,400 | $23,400
Service & Maintenance $50,000 | $50,000
Contingency 10% | $13,385 | $13,385
Subtotal $147,233 | $147,233
Digestate Management
Electrical Cost $0 $17,520
Service & Maint (% of CAPEX) 5% $0 $22,500
Labour Cost $0 $23,400
Transportation ($/tonne) $0 $107,690
Reinvestment (% of CAPEX) 2% $0 $9,000
Contingency 10% $0 $18,011
Subtotal $0 $198,122
Total Operating Costs $325,753 | $526,415
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Capital Costs

AppendixQ: Farm Scenario #1¢ 500 Dairy Cows + Poultry Manure

Option A | Option B
Digester
Modular Digester $1,390,000| $1,390,000
Building $0 $110,000
Misc. 5% $69,500 $75,000
Subtotal $1,459,500| $1,575,000
Biogas Upgrading
Biogas Upgrader $1,155,000] $1,155,000
Spare Parts (% of cost) 3% | $34,650 $34,650
Installation Costs $400,000 | $400,000
Flare $105,000 | $105,000
Subtotal $1,694,650| $1,694,650
Digestate Management
Nutrient Recovery Equipment $0 $650,000
Additional Covered Storage $256,897 | $256,897
Subtotal $256,897 | $906,897
Other Costs
Hydro Service Upgrades 1% | $34,110 $41,765
Risk Management 5% | $172,258 | $210,916
Subtotal $206,368 | $252681
Total Capital Costs $3,617,415| $4,429,228
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Operating Costs

Option A | Option B
Digester
Poultry Manure ($/tonne) $62,358 | $62,358
Electrical Cost $37,292 | $37,292
Natural Gas Cost $18,794 | $18,794
Labour Cost $11,700 | $11,700
Service & Maintenance $20,000 | $20,000
Insurance + Legal + Accounting $20,000 | $20,000
Reinvestments (% of CAPEX) 2% $29,190 | $31,500
Contingency 10% | $13,698 | $13,929
Subtotal $213,032| $215,573
Biogas Upgrading
Electrical Cost $34,424 | $34,424
Media Cost ($/kg) $5,737 $5,737
Consumables (oil, filters, etc.) $11,475 | $11,475
Reinvestment (% of CAPEX) 2% $23,100 | $23,100
Labour Cost $23,400 | $23,400
Service & Maintenance $50,000 | $50,000
Contingency 10% | $14,814 | $14,814
Subtotal $162,949 | $162,949
Digestate Management
Electrical Cost $0 $17,520
Service & Maint (% of CAPEX) 5% $0 $32,500
Labour Cost $0 $23,400
Transportation ($/tonne) $0 $134,613
Reinvestment (% of CAPEX) 2% $0 $13,000
Contingency 10% $0 $22,103
Subtotal $0 $243,136
Total Operating Costs $375,981 | $621,659
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Capital Costs

AppendixR Farm Scenario #18750 Dairy Cows + Poultry Manure

Option A | Option B
Digester
Modular Digester $1,909,500| $1,909,500
Building $0 $110,000
Misc. 5% | $95,475 | $100,975
Subtotal $2,004,975| $2,120,475
Biogas Upgrading
Biogas Upgrader $1,457,500| $1,457,500
Spare Parts (% of cost) 3% | $43,725 $43,725
InstallationCosts $400,000 | $400,000
Flare $105,000 | $105,000
Subtotal $2,006,225| $2,006,225
Digestate Management
Nutrient Recovery Equipment $0 $850,000
Additional Covered Storage $385,345 | $385,345
Subtotal $385,345 | $1,235,345
Other Costs
Hydro Service Upgrades 1% | $43,965 $53,620
Risk Management 5% | $222,026 | $270,783
Subtotal $265,991 | $324,404
Total Capital Costs $4,662,536| $5,686,449
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Operating Costs

Option A | Option B
Digester
Poultry Manure ($/tonne) $93,537 | $93,537
Electrical Cost $55,939 | $55,939
Natural Gas Cost $28,191 | $28,191
Labour Cost $11,700 | $11,700
Service & Maintenance $20,000 | $20,000
Insurance + Legal + Accounting $20,000 | $20,000
Reinvestments (% of CAPEX) 2% $40,100 | $42,410
Contingency 10% | $17,593 | $17,824
Subtotal $287,059 | $289,600
Biogas Upgrading
Electrical Cost $51,636 | $51,636
Media Cost ($/kg) $8,606 $8,606
Consumables (oil, filters, etc.) $17,212 | $17,212
Reinvestment% of CAPEX) 2% $29,150 | $29,150
Labour Cost $23,400 | $23,400
Service & Maintenance $50,000 | $50,000
Contingency 10% | $18,000 | $18,000
Subtotal $198,004 | $198,004
Digestate Management
Electrical Cost $0 $17,520
Service & Main{% of CAPEX) 5% $0 $42,500
Labour Cost $0 $23,400
Transportation ($/tonne) $0 $201,920
Reinvestment (% of CAPEX) 2% $0 $17,000
Contingency 10% $0 $30,234
Subtotal $0 $332,574
Total Operating Costs $485,063 | $820,177
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Capital Costs

#19 #20
Digester
Dry Feeder $730,000 | $1,350,000
Digester Tanks $3,450,000] $4,600,000
Heating and Hot Water Pipes $280,000 | $350,000
Control System $160,000 | $200,000
Misc. 5% | $231,000 | $325,000
Subtotal $4,851,000 $6,825,000
Biogas Upgrading
Biogas Upgrader $2,045,000 $3,400,000
Spare Parts (% of cost) 3% | $61,350 $102,000
Installation Costs $400,000 | $400,000
Flare $170,000 | $320,000
Subtotal $2,676,350, $4,222,000
Digestate Management
Nutrient Recovery Equipment $1,238,781 | $4,836,055
Subtotal $1,239,446| $4,836,055
Other Costs
Hydro Service Upgrades 1% | $75,274 | $110,470
Site Preparation + Civil Workg 1.5%| $112,910 | $165,705
Project Development 2% | $150,547 | $220,940
Engineering & Project Mgt 5% | $376,368 | $552,350
Risk Management 5% | $412,122 | $604,823
Subtotal $1,127,221| $1,654,288
Totd Capital Costs $9,893,352| $17,537,343

AppendixS Farm Scenario #19 (2.5 Million Chickens) and #20 (5 Million Chickens)
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Operating Costs

Option A | Option B
Digester
Electrical Cost $125,460 | $250,920
Natural Gas Cost $63,227 | $126,454
Labour Cost $23,400 | $23,400
Service & Maintenance $40,000 | $40,000
Insurance + Legal Accounting $45,000 | $45,000
Reinvestments (% of CAPEX) 2% $97,020 | $136,500
Contingency 10% | $39,411 | $62,227
Subtotal $433,517 | $684,501
Biogas Upgrading
Electrical Cost $0.10 | $115,809 | $231,618
Media Cost ($/kg) $5.00 | $19,302 | $38603
Consumables (oil, filters, etc.) $38,603 | $77,206
Reinvestment (% of CAPEX) 2% $40,900 | $68,000
Labour Cost $45 $23,400 | $23,400
Service & Maintenance $90,000 | $90,000
Contingency 10% | $32,801 | $52,883
Subtotal $360,815 | $581,710
Digestate Management
Nutrient Recovery $309695 | $1,209,014
Subtotal $309,861 | $1,209,014
Total Operating Costs $1,104,194| $2,475,225
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