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Enviva Materials grows, harvests, and collects
approximately 500,000 tons of energy-rich wood
and crop residues every year and transforms them
into biomass fuel for renewable energy applications.

Enviva operates biomass operations in the US,
Europe, Latin America, and the Caribbean. We are
known throughout these areas for our ability to
source a wide variety of feedstock and adapt to any
environment.
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Enviva Materials grows, harvests, and collects approximately 500,000 tons of biomass every year and transforms them into biomass fuel for renewable energy applications. 

Enviva operates biomass operations in the US, Europe, Latin America, and the Caribbean.

We do many different biomasses from traditional woody biomass in the Southern US where we have our own inwoods operation to rice hulls and coconut shells in the Dominican Republic.

Enviva’s parent company, Intrinergy is growing pellet production.  Our plant in Germany produces about 100,000 tons per year and our new plant, expected to start up in August in Belgium will produce about 50,000 tons.  We are also looking at several opportunities to grow to produce 500,000 tons per year.



Woody Biomass Supply Chain M 2

SM

envivas

M ATERIALS

Historically, processed residues were produced at levels greater than market utilization.
However, recent events have reversed the supply/demand balance:

1) Increased demand from new and
existing biomass energy plants.

2) Declines in production of lumber
from sawmills as a result of the
poor housing market.

Biomass
Declining lumber production results

in declines in processed residues.
Increased demand concurrent with
declining supply puts upward
pressure on prices.

Timber

Intrinerxy LLC. All Rights Reserved
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Important to have a common vocabulary and understanding of the various products.

All the woody biomass starts in the forest.  Pulpwood will go to a papermill where it is debarked and chipped for use in pulp and paper products.  Sawtimber will go to a sawmill where it is sawn into boards.  The bark, chips and sawdust can go to other applications.

Historically, mill residues, what we call processed residues, were produced at levels greater than market utilization.  Increased demand coupled with declining sawmill production has reversed this trend.

Increased demand concurrent with declining supply puts upward pressure on prices.

What gets left on the grounds are the unprocessed residues.  This is usually limbs, tops and poor quality trees.
  
Based on the Forest Inventory and Analsyis database and the TPO database there are typically more processed residues than unprocessed but that is not always true.
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Processed Resldues

0 Primary forest
products, namely
pulpwood and saw
timber, are harvested
as feedstock for paper
mills and saw mills.

0 Secondary biomass
IS generated by
logging activities and
forestry-related
industries. This type
of biomass includes
tree tops, branches,
stumps, sawdust,
wood chips, and bark

e s > by-products of paper

Sawmill slabs Logging residue m|”S and saw m|”S
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As I mentioned, most processed residues already have a market.  

Clean chips from sawmills usually go to pulp and paper mills.

Bark and sawdust can go for fuel or are used in lumber drying.

Bark can also be used in landscape mulch, potting soil application etc.  

Sawdust is now being used at pellet plants.

Unprocessed residues, logging residues, present the greatest untapped potential for woody biomass.
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0 Although it is the most important commodity in the biomass industry, wood comprises only a small
percentage of the total cost of delivered biomass. Fuel and labor costs are a much larger

component.
0 Investors may be more likely to consider biomass companies that control these costs by hedging
against fuel price volatility with futures, and hiring on-staff loggers and/or truckers.
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This represents that cost towers for a stand alone biomass harvesting operation delivering about 750 tons per week.  Various other systems exist.  These are estimates but it is important to understand the relative cost.

Traditional logging, the cut, skid and load, is $11 to $15 per ton.  Put a chipper on the operation and the costs increase $3 to $4 per ton.

Freight is about $0.12/ton-mile or $7.20 for a 60 mile haul.

As you can see diesel fuel costs, at current prices, can be as much as $6 to $10 per ton in the cost of woody biomass fuels.

These are capital intensive operations requiring hundreds of thousands and even a million dollars in equipment.  Small inwoods chipper cost upwards of $175,000.

Stumpage, the cost of the wood that is traditionally paid to the landowner, is a small fraction of the overall cost.  Sometimes it is even free.

When you stack these costs on top of one another you see that the cost of inwoods woody biomass is $20 to $25 per ton.



“Tihe Wooden Rule” M 2
enviva

M ATERIALS

0 There are three key pieces in the biomass supply chain. Logger, markets
and stumpage. Among the three stumpage, the raw material, is least
controllable.

o “He who has the wood, rules.”
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I just told you that stumpage was a small component of the overall cost of woody biomass but that doesn’t mean it isn’t important.  In fact I could argue that it is the most important.  Here is why.

Everyone has heard of the “Golden Rule”.  Not the one from the bible but the one from Wall Street.  This one says that “He who has the Gold Rules”  There is a similar situation that exists in Forestry.  He who has the wood rules.

Of the three legs of any supply chain, stumpage, logger and market, the stumpage, is the most challenging contractual component.


Forest Ownership

0 Inthe South, small private
landowners hold over 66% of
forestland. In the vast majority of
cases, the individual landowner
does not have enough woody
biomass in his possession to fuel
an entire operation long-term.

o  With fragmented ownership like
this, long-term contracts are
virtually impossible to obtain.

0  Since small landowners’ interests
differ from those of large parties,
strong relationships with multiple
suppliers are of the utmost
importance.
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g M Area
= 50 M Owners

Size of forest holdings (acres)

Primary reasons why families and individuals own forest land, 2006

Aesthetics

Family legacy
Privacy

Nature protection
Part of home
Land investment
Hunting

Part of farm

Other recreation
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Why is this.  Because there are so many of them and they have conflicting agenda’s

About 2/3 of the forestland in the state of Virginia is owed by private forest owners.  These NIPF own an average of 32 acres.  TIMO’s and the major forest products companies, entities that would entertain long term contracts represent about 13% of the timberland ownership in the state.

With fragmented ownership like this, long-term contracts are virtually impossible to obtain with forest owners.

Private owners also don’t have the same objectives as industrial owners.  Industrial ownership is focused on maximizing returns while meeting other objectives like wildlife aesthetics etc.  These are the primary interests for NIPF owners.

Anyone who is looking at a biomass energy project needs to internalize these stats as this has a huge bearing on how you look and what you can expect from the wood supply.

Since small landowners’ interests differ from those of large parties, strong relationships with multiple suppliers are of the utmost importance. 

This shouldn’t scare anyone.  The state still grows more timber than is harvested and millions of tons of logging residues are left in the forest.
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0 Investors are looking for low costs as well as high supply certainty, but the
two rarely go hand-in hand in the world of woody biomass.

o Although some major landowners are willing to enter into 5-year contracts,
offering biomass supply certainty, these rarely include fixed pricing. Cost
certainty is virtually non-existent.

o In the few negotiations that do involve firm price structures, costs are
frequently stipulated at a premium to current prices — sometimes as much
as 20% higher — to protect wood owners perceived opportunity costs with
increasing market demand.
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Supply Contracts
I am not aware of a project developer or an investor that is not looking for low cost high certainty contracts. The two are difficult to find in the world of woody biomass.

Some major landowners, the TIMO’s and REIT’s, are willing to enter supply contracts that will offers supply certainty but they rarely include price certainty and can usually come at a premium price.  Most of the major landowners want indexed pricing, where the price of the biomass is tied to regional biomass price indexes.

In the few negotiations that do involve firm price structures, costs are frequently stipulated at a premium to current prices – sometimes as much as 20% higher – to protect wood owners from any possible profit loss.  In my opinion, most of the major landowners believe that biomass prices are going to rise therefore they are unwilling to lock in to any fixed price contracts.

Larger projects are going to require feedstock from multiple sources therefore even a fixed price and quantity contract with a major landowner will not supply all or probably even 1/2 of the necessary supply for the facility.
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0 Sometimes suppliers offer long-term agreements, but, as they lack control over the wood,
the supply and price structure of these contracts will be unstable:

“Initial Term” shall mean the period commencing on the Contract Date and ending on
January 31, 2023.

Before the beginning of each Year of the Delivery Term subsequent to the first Year,
pursuant to the annual pricing and volume review pursuant to Section 7.3 the parties
shall agree on a new Contract Minimum/Maximum Range and a new Annual Contract
Target Quantity for such Year.

[Recognizing that the conditions for wood supply are subject to change, the parties
agree to submit to an annual pricing and volume review in accordance with the
procedures set forth on Schedule 7.3.],

0 Only a wood owner has control over supply, which is why “He who has the wood, rules”.
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Many suppliers and brokers are entering into supply contracts.  Many of these suppliers are regionally large, have strong organizations and are well respected businesses.  But do they really offer supply surety?

Here is an example of a contract between an energy company and a supplier.  The company was very proud they had a 15 year supply contract but when you read the fine print what you found was really a yearly price and quantity contract.  This isn’t bad but in my mind this doesn’t meet the spirit of price and quantity surety for the life of a biomass energy project.
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0  Because the availability and pricing of woody biomass is affected by so
many outside influences, fiber supply markets are almost always oriented
with the short-term.

O  Spot pricing, where either party has the ability to renegotiate costs, is fairly
common.

— Although this affords biomass consumers the ability to move relatively
easily from a higher-cost supplier to a lower-cost supplier, gaining a
decent amount of price certainty, the danger of being left with too little
wood is significant.

—  Multiple short-term agreements with well-known, reliable sources are
essential to quantity stability.
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Because the availability and pricing of woody biomass is affected by so many outside influences, fiber supply markets are almost always oriented with the short-term. One year or less. 

Spot pricing is fairly common. 
This affords biomass consumers the ability to move easily from a higher-cost supplier to a lower-cost supplier, gaining a decent amount of market price surety, but there is the danger of being left with too little wood is significant. 
Multiple short-term agreements with well-known, reliable sources are essential to quantity stability. 

You may not be able to get surety but you can get stability.
Based on my experience, the key to price stability and quantity surety is to have multiple high quality suppliers and have feedstock flexibility.  A single supplier that has responsibly for all of the supply into a facility has proven to have little motivation to control costs.  They have too much leverage.
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0  Given the relative instability of the biomass market, it is important that
biomass consumers develop options to hedge against fuel shortages,
including being open to substitutes like sawdust, bark, and agricultural
residues.

o  Selling a customer on agricultural residue may prove more difficult, as their
prices are currently higher, they are more expensive to process, and they
have a lower calorific value than does wood. However, should wood
biomass prices continue to rise, consumers may be more willing to adapit.

Corn Stover Bagasse Dedicated Coconut Shells Rice Hulls
Energy Crop
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Given the relative instability of the biomass market, it is important that biomass consumers develop options to hedge against fuel shortages and higher prices, including being open to substitutes like sawdust, bark, and agricultural residues. 

Selling a developer on agricultural residue may prove more difficult, as their prices are currently higher, they are more expensive to process, and they have a lower calorific value than does wood. However, should wood biomass prices rise, consumers may be more willing to adapt. 

http://images.google.com/imgres?imgurl=http://www.terradaily.com/images/energy-tech-corn-ethanol-bg.jpg&imgrefurl=http://www.terradaily.com/reports/New_Processing_Steps_Promise_More_Economical_Ethanol_Production.html&usg=__pmBeh_LufvdzGIs9wgShxLNfvXc=&h=160&w=200&sz=17&hl=en&start=14&tbnid=eeDFkIeY8IDKaM:&tbnh=83&tbnw=104&prev=/images?q=corn+stover&gbv=2&hl=en
http://images.google.com/imgres?imgurl=http://static.biotech-weblog.com/biotech-weblog.com/imgname--improved_laccase_production_on_sugar_cane_bagasse---50226711--images--7669201.jpg&imgrefurl=http://www.biotech-weblog.com/50226711/improved_laccase_production_on_sugar_cane_bagasse.php&usg=__G2VzhT8PLgOQF1Y1McArCGSO5uc=&h=193&w=250&sz=28&hl=en&start=8&tbnid=CGx5h58vNwjYzM:&tbnh=86&tbnw=111&prev=/images?q=sugar+bagasse&gbv=2&hl=en&sa=X
http://images.google.com/imgres?imgurl=http://www.skylighter.com/images/newsletter/96/rice-hulls-01.jpg&imgrefurl=http://www.skylighter.com/fireworks/how-to-make/high-powered-black-powder.asp&usg=__AryP9o6ceUVEiJtNocROVdQaegU=&h=295&w=295&sz=41&hl=en&start=2&tbnid=OYg6UD9e_RXAkM:&tbnh=115&tbnw=115&prev=/images?q=rice+hulls&gbv=2&hl=en

Fuel Flexibility In Action:
Wood Pellets

1) Residuals from Sawmills and Other Wood
Businesses

e Can be lowest cost material source
(sometimes dry)

e Source quality managed through supplier
selection

e Reliant on viability of generator, can be
extremly volatile over time

Pellet Operations

Requires the least processing
equipement, but requires ability
to manage blending from multiple
souces

2) Delivered Product Chipped in Woods

e Managing product consistency and quality
requires careful logger selection and reduction equipment (hammer
managment mills) and associated screening

e Seasonally available : and handling equipment to reduce

Requires addition of primary size

Achieve consistent pellet
characteristics

* < 3mm particle size

e <15%ash

* < 10% moisture

ash and properly size

3) Delivered Round Wood
e Provides strongest control of product quality
e Offers most purchasing and contracting

Requires addition of primary

flexibility i T e <5% dust per
¢ Requires scale of at least 150K+ ton pellet debarking and chipping shipment
facility operations. Requires using bark
e Increases capital investment $3-$10 million on site for full value.

per facility
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0 He who has the wood rules but the wood is owned by many small non-
industrial private landowners.

0 To keep prices low but some level of quantity surety, look for multiple
short-term supply contracts with creditworthy partners. This can most
effectively be accomplished by building strong relationships with
landowners over time. Where appropriate enter supply contracts with
large landowners for a portion of feedstock requirements.

o To further guard against supply shortages, it is in the best interest of
biomass companies to accept multiple forms of biomass, including
sawdust, wood chips, bark, etc from multiple vendors.

o Diversifying into agricultural residues may be another option to consider.

o0 Although it does drive costs, wood is not the major expense a biomass
operation incurs. Fuel, capital, R&M and labor are typically the highest
cost items in the woody biomass cost tower.
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He who has the wood rules but the wood is owned by many small non-industrial private landowners. 
To keep prices low but some level of quantity surety, look for multiple short-term supply contracts with creditworthy partners. This can most effectively be accomplished by building strong relationships with landowners over time.  Where appropriate enter supply contracts with large landowners for a portion of feedstock requirements.
To further guard against supply shortages, it is in the best interest of biomass companies to accept multiple forms of biomass, including sawdust, wood chips, bark, etc.
Diversifying into agricultural residues may be another option to consider. 
Although it does drive costs, wood is not the major expense a biomass operation incurs. Fuel, capital, R&M and labor are typically the highest cost items in the woody biomass cost tower. 
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Ed Sontag
Enviva Materials
1309 East Cary Street, Suite 200
Richmond, VA 23219
edward.sontag@envivamaterials.com
+1 804 381 4000 x 141
Fax: +1 804 412 0229

www.envivamaterials.com
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