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Project Overview
Constraints

Constraints

i Blomassg Must use at least 80% by mass of the woody biomass
material that is going to the power plants annually.

i Local- Geographical location must be in Humboldt County due to the
transportation costs and emissions.

i Regulationsg Must abide by all local, state, and federal regulations
and standards.




Project Overview

C rlte rl a Criteria

Criteria Descriptor of Quanitification
Social
Community )
Satisfaction Number of frequently asked questions addressed
_ Height of facility
Aesthetics —
Population impacted
Economic
Cost Minimize payback period to offset capital and O&M costs (Years)
Local Employment |Number of jobs supported by implementation of alternative
Ease of : Number of permits required to execute
Implementation
Environmental
. . Minimize GHG emissions and local air quality impacts (tons/yr)
Air Quality

Minimize mass of criteria pollutants discharged (tons/yr)
Carbon Maximize sequestration of carbon through proposed alternative
Sequestration (tons/yr sequestered COe)

Excess Biomass |Maximize percentage of available biomass used
I E——




Gasification
Initial Alternatives

Gasification

U 9 Units, 27 MW Power Generatiorii Significant Reduction in Criteria Pollutant
Emissions, Increase in GHG
U High Cost

Producer Gas
Rotary
Metering Bin Blomass Dryer Biomass@ 10%MC Gasifier
Blochar
Biochar
Collector Bin

U Substantial Carbon Sequestration ..

> Organic Rankine
Thermal Qil Loop 9 Grid Power
o Cycle Generator

Thermal Oil
Heater




Initial Alternatives  Biochar

Biochar Production

Biomass to Biochar
Conversion

u Lowered Emissions
U GHG Reduced by
60%
u Criteria Pollutants
Reduced by Over
99%

i High Carbon
Sequestration Potentia

Biomass Input

Biochar R

*‘Crusher > Dryer

Y

Carbonization
Host

* Gas

Brigquetting

Machine

Manufacturing Plant

sa112nbug




Compost with Local

Initial Alternatives

WWTP Utilization —

u Utilization of excess hiomass at loca
WWTPs
i Production of Class A Biosolids
) o Odor Control Media

Class A Biosolids

i Trickling Filter Media

Eureka (Elk
River) WWTP
Excess Biomass Transportation of

Produced at || Excess Biomass

Local Sawmills to Local WWTPs
l Ferndale WWTP

Transportation of

,
s

.

! f \

ool | | U TTICKIING filter and odor control medi
replaced every 4 months then

~—
composted
Trickling Filters

Excess Biomass to
Composting Faci @ i EXcess is composted in windrow pile

Transportation of
Compost to ;
|
Distribution Center Rio Dell WWTP 6




OSB: Oriented Strand

Initial Alternatives

Board Production

Biomass used to produce OSB Wood Stock }
i High Employment [ Lumber Yard }
Transportation
i 169 employees ~ Industrial Plant
. / Hardwood, Softwood, Bark, —> Wastewater \
i Carbon Sequestration Softwood Sawdust, Trimming —
g —> Wood Waste
U NEt: ~ 450,000 tonS c%@ Oriented Green Wood Refined —
i ] Strand Board Chips Wood Chips —)W\
i High Capital Cost o \ )/
Lumber Lumber Lumber
i 17.3 years payback Yard Yard Yard
i 80 acres of land required p———
I ——————————————— Companjes I
[ J .




Criteria Scoring

Decision Analysis

Criteria Scoring

Score 1 2 3 4 5
Criteria Descri ptor of Quanitification Poor Below Average Average Fair Exceptional
Social
Cor_nmur_uty Number of frequently asked questions addressed <1 2 3 4 25
Satisfaction
. Height of facility >48' 36-48' 24-3%' 12-23' <12
Aesthetics .
Population impacted >8,000 6,000-7,999 4,000-5,999 2,000-3,999 <2,000
Economic
Cost Minimize payback period to offset capital and O&M costs (Years) >20 16-20 11-15 6-10 0-5
Local Employment |Number of jobs supported by implementation of alternative <5 5-9 10-20 21-50 >50
Ease of . Number of permits required to execute >10 8-10 5-7 1-4 0
Implementation
Environmental
L . . Lo 700,000- 400,000- 200,000-
Air Quality Minimize GHG emissions and local air quality impacts (tons/yr) >1,000,000 999,999 699,999 399,999 <200,000
Minimize mass of criteria pollutants discharged (tons/yr) >25,000 25,000-10,000 10,000-5,000 5,000-1,000 <1,000
Maximi trati f carbon th h d alt ti - - -
Carbon_ aximize sequestration of carbon through proposed alternative <200,000 200,000 300,000 400,000 >500,000
Sequestration (tons/yr sequestered COye) 300,000 400,000 500,000
Excess Biomass |Maximize percentage of available biomass used <85% 85-89.9% 90-92.5% 92.6-95% >95%




Decision Matrix

D e C I S | O n M atrlx Decision Analysis

ComposingwwTe Use I

0.0 1.0 2.0 3.0 4.0
Delphi Score

m Social ®mEconomic = Environmental




Preferred Alternative:

CompOSting Wlth LOC&I Decision Analysis Preferred Alternative
WWTP Utilization

McKinleyville Purchased
WWTP Hay

Class A )
Biosolids )

Odor Control1

Media )
y

Generated at
Local Sawmills

( Purchased ) Local
H Composting
ay
\ J Famllty
( Local Cow )
.

Manure ) Transportatlon
to Distribution
Centers

[Excess Biomass

Ferndale ’

1y

Trickling A

Filter Media J'“
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Preferred Alternative:
CompOSting Wlth LOcaI Decision Analysis Preferred Alternative

WWTP Utilization

Site

Al’ea / f W [t/ | Composting
\ i Humboldt _
u 36-acres required for ¢ 2 e ool g

. . g | ‘ . Boundaries
composting facility s G S . lg| [ DS Faithaven
i HTES S = Power, LLC

Demand

i Half transported to Santa
Rosa area distributors
i Half sold locally

Biomass Composting Site Miles N
Parcel # 041-121-012-000 0 007013 026 039 052 A
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Preferred Alternative:

COmpOSting Wlth LOcaI Decision Analysis Preferred Alternative
WWTP Utilization

Emissions
: . Compost Mx Mass (tons/yr
i Negative net C¢@ emissions:353,000 ; ( yr)
tons/yr
Hay 608,984
Compost Mix
i Compost meets optimal chemical composition Blomass 619,027
requirementsfor:
a Moisture Manure 373,169
i Density
i C:Nratio
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Sensitivity Analysis:

O ptl mal Mix Decision Analysis

Sensitivity Analysis

i Changed biomass moisture content -
Recipe Parameters Values

Density (kg/m?3) 262
i Due to hay, the change in biomass Moisture Content (%) 40
moisture continued to be within the
requirements. CN 351

13



Sensitivity Analysis:

Emissions and Quantity of Decision Analysis
Biomass Utilized

) ) Pollutant Compost/WWTP Power Plants % Reduction
o Linear trend, direct Alternative
-17

Sensitivity Analysis

correlation CO,, tons yr-! 554,6551 474,035%
- - 422' 21 1,909

i Analysis is representanvq 4 6501 e > 500

of both GHG and criteria skRSISRA ’ "<

pollutants 0- 2217 100
i Assumes compost mix ” 2004 100

remains optimal with x (ONS ¥

- c c -1

increase in biomass PRI, UBIS i 113 484 78

902 1304 24

L(Williams et al. 2019), 2(BioMRF Technologies Inc. 2020), 3(Clements et al. 2010), 4(CARB 2020) 14



Cost Analysis:
Capital and Annual Cash Flow = Decision Analysis

Sensitivity Analysis

- Jlcost lltemDescripton
Capital Costs $2,700,000* Cost of land, Samoa Peninsula CDI zone

$1,540,0007 Equipment (bucket loaders, shredder)
$692,0002 Construction (Excavation, paving, fencing, buildings)

$288,0002 Engineering

$237,000? Utility Hookup

Annual O&M $3,251,0008 Employee Salary

$40,534,0004 Transportation Expenses

$121,557,000° Hay for Compost Mix

$3,301,000° Trickling Filter Operation and Maintenance
$1,517,0007 Composting Operation and Maintenance
Annual Income $172,126,00078 Compost Sales

Payback Period (Yrs 2.8 years

L(Humboldt County MLS 2020), ?(Tchobanoglous and Kreith 2002), 3(IWMC 2019), 4(C.H. Robinson 2020), >(USDA 2020), (EPA 2000), ’/(Wes Green Landscape 15
Materials 2020), 8(Sonoma Compost 2020)



Cost Analysis:

SenSitiVity of PaybaCk Period Decision Analysis

Sensitivity Analysis

50%

©
. Cie o
Payback Period Sensitivity 5 25%
ol
: S 0%
u Capital Costs = i
_ g -25%
i Local Price of Compost
N -500
$38/yd® minimum S >0%
=
S 7%
O
-100% s
0% 5% 10%  15%  20%  25%  30%

Change in Cost Variable
® Capital Cost © Local Price Compost
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Limitations &
Recommendations

Decision Analysis

Recommendations

i Cow manure availability
u Requires manure from 1/5
2F 1 dzyo 2t R

i True compost demand
i Income reliance

i 20% of biomass not utilized

<¢EEB 2020) (Long 2006)



