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Proposed Alternatives

Compost Additive Wood Pellets Energy Creation via Particleboard
Gasification



Particleboard Production

e Made from wood chips and sawdust
e Usesresins and chemical adhesives

e Generates emissions like CO, HC, PM, NOx, VOC

o SOId for bUlldlng and furniture projeCtS (non'StrUCtural) hﬂgs://wwwfti'mbé}inrdt.Jsmt"rv-hé\rAA/s.oom/siempelkarrm—deliver—particleboa
rd—plant—qreen—river—panels-thaiIan‘d‘[ JEE e

e Uses 100% of available biomass

e 12 year payback period Ghiing and

Wood Chips from S Screened and additives
Forestry and Mills Dried in kiln Filtered (chemicals and

resins)

o $287.6 million capital cost

e Negative net carbon emissions

A . Hot press with ] : Forming for
Smowdsiing, high temperatures Prespressing and thickness and

o -525,000 mton CO2e per year s and pressures cutting density
e Estimated 289 jobs created
e 50 pollutants other than GHGs

Shipment to
market

Veneer Storage



https://www.timberindustrynews.com/siempelkamp-deliver-particleboard-plant-green-river-panels-thailand/
https://www.timberindustrynews.com/siempelkamp-deliver-particleboard-plant-green-river-panels-thailand/

Wood Pellets

e Domestic heating/fuel to create energy
e 100% of biomass use
e /0ton/hr; 7,000 hr/yr
o Large, parallel system
e 2.4 year payback period
o $54.8 million capital cost
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https://www.draxbiomass.com/

Gasification

e Process converts raw woody biomass into Substitute Natural
Gas (SNG)

e Consumes 58% of available biomass stream

e Produces 30M therms/year supplying local natural gas grid,
replacing fossil fuels

e Estimated $320M capital cost, 18 year payback period

e Scale up of Swedish GoBiGas demonstration plant

e Represents first commercial implementation of technology

https://bioenergyinternational.com/research-developme
nt/time-start-gobigas-1

Biomass Substitute
i3 : . ) Natural Gas
|:> Gasification Gas cleaning Methanation Gas upgrade ,:>

5 https://www.semanticscholar.org/paper/An-Evaluation-of-the-Performance-of-the-GoBiGas-Karlbrink/



https://www.semanticscholar.org/paper/An-Evaluation-of-the-Performance-of-the-GoBiGas-Karlbrink/
https://bioenergyinternational.com/research-development/time-start-gobigas-1
https://bioenergyinternational.com/research-development/time-start-gobigas-1

Composting Alternative

o Mix of biomass and nitrogen-rich

waste streams
o Manure, Food Waste, Biosolids

e 40 year payback period
o $3 million capital cost

o Negative net carbon emissions
o -2.96E6 kg CO2e per year

o Diversion of cow manure from typical
waste stream

e Estimated 17 jobs created

CalRecycle 2020


https://www.calrecycle.ca.gov/images/cr/organics-images/windrows.jpg

1.

Constraints

All federal, state,
and local water
and air pollutant
standards must be
met.

A demand for
imported biomass
or non-waste
source of biomass
must not be
created.

Criteria

Category Criteria Description Quantifiable Indicator Weight

The time required to recoup the

—_
o

Economic Payback Period funds expended in investment in | Years until break-even point
alternative

Environmental Impact Net GHG emissions CO2e emissions (kg/year)

i ) . How much biomass is utilized and
Environmental Diversion of Wood

Wast therefore diverted from waste to % of wood waste diverted
aste

product

System technical reliability, reliance
System Robustness on outside sources, ability to use % downtime
woody biomass and fuel flexibility

- E f use t te and maintai
Technical Operator Skill Required ase of use to opira e and maintain % skilled employees
system

Commonality of industry use and | Years of reliable industry use
Maturity and Availability y ol ndusty oSy
ease of procurement and testing

Quantity and type of pollutants
Public Health Impact | produced which are detrimental to | # pollutants other than GHGs
human health

Added benefit to public and
Public Benefit e benetit 1o p HbHean Number of jobs created
community

B
-
-
-



Scoring

« Ranges used to

score
- <5

Score

- o | | e [ | e
alternatives

Payback Period 2550 1025 10
e 10 is the best: 1 Environmental 250,000,000 -250,000 to
k -2 -1
) Impact glyr > 750,000,000 750,000,000 0 to -250,000 1,000,000 <-1,000,000
IS th € wWo rSt Diversion of | % of wood waste
Wood Waste diverted 0-25% 26-45% 46-65% 66-85% 86-100%
. Assigned scores —_—
X Robustness % downtime >40% 39-21% 20-11% 10-5% <5%
were weighted
. Operator Skill % skilled o o
- 40-59¢ 20-399° 209
Maturit
WeEl g hts Public Health |# pollutants other 20+ 10-19 5.0 1.4 No extra
Impact than GHGs ) ) ) pollutants

Public Benefit 10-20 20-50 50-100




Alternative Performances

Environmental Impact kg/yr -2.96E+06 -5.25E+08 5.56 E+08

Diversion of Wood % of wood waste
Waste diverted

Gasification
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% skilled
employees
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e u'r1 y E,m Years >100
Availability

Public Health Impact | # extra pollutants
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Decision Matrix

Criteria Weight

Particleboard Weighted Pellet

Grade

PB Score Grade

Weighted
Pellet
Score

Compost
Grade

Weighted
Compost
Score

Weighted
Gasification
Grade

Gasification
Grade

Payback
Period
Environmental
Impact
Diversion of
Wood Waste
System
Robustness
Operator Skill
Required
Maturity and
Availability
Public

Health Impact
Public

Benefit

Total Weighted
Scores

60 10

70 3

60

36

23

45

5

100

21

60

54

40

40

25

15

30

63

6

36

40

50

45

12

70

35

36

30

3

15

45

12




Preferred Alternative - Wood Pellets

B Annual Expenses ® Amortized Capital Revenue M Profit

2.4 year payback period
o $54.8 million capital
37 direct full time employees
o 482 indirect employees
Cleaner, more efficient vs. firewood
o Less combustion/emissions
Non-point source
o Spread out combustion impacts
Temporal/seasonal combustion
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Criteria Pollutant & GHG Emissions (tons/yr)
CO NO, SO, PM,, PM>s5s CO»
DG Fairhaven 1.341 158 28 31 29 200,466

Humboldt Sawmill Company 876 1753 35 37 33 218,130
Pellet Facility (Manufacturing) - 176 19 <l <l 76,954
Combustion of Pellets 7,683 2,691 78 1,896 741 666,130




Preferred Alternative - Prospective Site

e 3 parcels needed to secure
coastal shipping
o 191.8 acres
e Facility uses 42 acres
e Samoa Peninsula
o Northeast of DG
Fairhaven
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Preferred Alternative - Facility Design

e Recommended facility production line

and general layout

Shredder - Amisy XP-1210 (x6) Dryer - Amisy AMS-HG2212 (x6) Hammer Mill -
Amisy FSP60*60 (x9)

1000 ft

Label

Pellet Sifter - Gemco SFJH150 2 Pellet Cooler - Gemco SKLN22 (x9) Pellet Mill - Buhler RWPR-900 (x9)
Layer (x9)

Item

Truck Staging Bay
Truck Tipper

Biomass Hopper
Shredder
Stacker-Reclaimer
Dryer

Label

Item

Hammer and Pellet Mills

Pellet Coolers and Sifters
Storage Silos

Conveyor Runs

Stormwater Basin

Extra Shredded Material Storage
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Sensitivity Analysis

Economic inputs analyzed

Payback period sensitivity

o Capital cost and pellet sale price

Doubling capital cost

o Doubled payback period

Pellet sale price

o 35% decrease = 1000% increase in
payback period

o 40% decrease or more = negative

yearly revenue
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Recommendations and Conclusions

e Lowest payback period

e Uses all biomass

e Further site inspection/feasibility study
e Pellet sale price/market study

e Inquiries with proposed manufacturers
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