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NARA INTRODUCTION

Northwest Advanced Renewables Alliance

Organization Comprised of:
« Public Universities
« Private Stakeholders

« Government Laboratories

Funded by a 5-year grant from the USDA
National Institute of Food and Agriculture
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NARA INTRODUCTION

Sustainable jet fuel from biomass

Marketable Co-products

Rural Economic Development

Regional supply chains

Bioenergy literacy

NARA is led by Washington State University and supported by the Agri-
‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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IDX INTRODUCTION

Integrated Design Experience

Olympic Peninsula Team

« 10 WSU Civil Engineering Undergrads

« Water Resources, Infrastructure and
Construction

« Graduate this spring or next fall

Instructed by Dr. Karl Olsen

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
¢ il ==

30416 from the USDA National Institute of Food and Agriculture.
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FEEDSTOCK . Dispersants
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NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
30416 from the USDA National Institute of Food and Agriculture.
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DEPOT MODEL
INTRODUCTION

SOLIDS
DEPOT

CONVERSION
FACILITY

COPRODUCTS

MILLED WOOD TO ISOBUTANOL

BIO JET FUEL

NARA is led by Washington State University and supported by the Agri-
‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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DEPOT MODEL
SOLIDS DEPOT

SoLips DEpPOT
« Hermann Brothers Logging
« Biomass to Milled Wood

« 50,000 BDT/yr
H[RMWN EROS‘
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SOLIDS
DEPOT

CONVERSION
FACILITY

COPRODUCTS

BIO JET FUEL

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
il =

30416 from the USDA National Institute of Food and Agriculture.
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DEPOT MODEL
CONVERSION FACILITY

(QANARA

SOLIDS
DEPOT

SOLIDS
DEPOT

SOLIDS
DEPOT

CONVERSION FACILITY CONVERSION

 Port of Port Angeles

NARA

Northwest Advanced Renewables Alliance

Milled wood to Isobutanol

380,000 BDT/yr

FACILITY

COPRODUCTS

bl 5y po Rt ANGLIEE BIO JET FUEL
S H I N G T O N

NARA is led by Washington State University and supported by the Agri-
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BIOMASS AND SITING
OLYMPIC PENINSULA

Region includes Olympic
Peninsula and Twin Harbors

945,000 BDT/yr

« Does notinlcude biomass on
federal land

« Otherindustries may be
competing for biomass

¢
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NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
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BIOMASS AND SITING
SITING

DEPOT 1

City: Forks , WA
Biomass: 140,000 BDT/yr
Proximity: 56 miles

0\
L\d/ SOLIDS DEPOT SITE

LOW BIOMASS DENSITY
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L L )
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BIOMASS AND SITING
SITING

DEPOT 2

City: Shelton, WA
Biomass: 460,000 BDT/yr
Proximity: 99 miles

<, Shelfon
]
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BIOMASS AND SITING
SITING

DEPOT 3

City: Aberdeen, WA
Biomass: 615,000 BDT/yr
Proximity: 144 miles

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
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; 30416 from the USDA National Institute of Food and Agriculture.
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BIOMASS AND SITING
SITING

DEPOT 4

City: Port Angeles, WA
Biomass: 88,000 BDT/yr
Proximity: 3 miles
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L\d/‘ SOLIDS DEPOT SITE

LOW BIOMASS DENSITY
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BIOMASS AND SITING
FOREST RESIDUALS

LYNARA

Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
30416 from the USDA National Institute of Food and Agriculture.
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BIOMASS AND SITING
COLLECTION

Shovel

Horizontal Grinder

Chip Van

/Q‘) NARA is led by Washington State University and supported by the Agri-
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BIOMASS AND SITING
COLLECTION

Shovel

Horizontal Grinder

Chip Van
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BIOMASS AND SITING
COLLECTION

Shovel

Horizontal Grinder

Chip Van

‘/Q‘» NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. d =
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HERMANN BROTHERS
INTRODUCTION

« Port Angeles, WA
« 4.33 acre pacrel

« Adjacent to existing Hermann
Brother Site

o 0.6 miles from US-101

NARA is led by Washington State University and supported by the Agri-
‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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HERMANN BROTHERS
INTRODUCTION

« Port Angeles, WA
« 4.33 acre pacrel

« Adjacent to existing Hermann
Brother Site

o 0.6 miles from US-101

[QPNARA

Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-

culture and Food Research Initiative Competitive Grant no. 2011-68005-

30416 from the USDA National Institute of Food and Agriculture.
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HERMANN BROTHERS
CONSTRUCTION LAYERS

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
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HERMANN BROTHERS
CONSTRUCTION LAYERS

STRUCTURES AND EQUIPMENT

Brent Siegfried, Dane Camenzind

Tyler Thornton

STORMWATER AND UTILITIES

Tyler Kerschner, Victor Schlonga

GRADING

Victor Schlonga

NARA is led by Washington State University and supported by the Agri-
‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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HERMANN BROTHERS
GRADING

GRADING

¢
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NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
30416 from the USDA National Institute of Food and Agriculture.
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HERMANN BROTHERS
GRADING

Exit

Building Pad

Descending Slope

Entrance

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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HERMANN BROTHERS
STORMWATER AND UTILITIES

STORMWATER AND UTILITIES

= A NARA is led by Washington State University and supported by the Agri-
‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
lad 30416 from the USDA National Institute of Food and Agriculture. 4 =_/
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HERMANN BROTHERS
STORMWATER

« Siteis crowned at the center to
direct water towards catch basins

« water is directed to the pond
through 6 catch basins and 12 inch

pipes

« wateris drianed to the main
Hermann Site through an 18 inch

pipe

¢

Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J

30416 from the USDA National Institute of Food and Agriculture.
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HERMANN BROTHERS
PAVEMENT

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
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HERMANN BROTHERS
RIGID PAVEMENT

Rigid pavement covers the drive path
of all loading and unloading trucks

« 5.5inches of continuously
reinforced concrete pavement
(CRCP)

« 15.5inches of crushed gravel base

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
¢ il ==

30416 from the USDA National Institute of Food and Agriculture.
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HERMANN BROTHERS
FLEXIBLE PAVEMENT

Flexible pavement covers wet biomass
storage and remaining center of the
site

« 5.5inches of hot mix asphalt (HMA)

« 15.5inches of crushed gravel base

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/

Northwest Advanced Renewables Alliance

28



Spring 2016 IDX| OP

HERMANN BROTHERS
STRUCTURES AND EQUIPMENT

STRUCTURES AND EQUIPMENT

S C NARA is led by Washington State University and supported by the Agri-
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HERMANN BROTHERS
EQUIPMENT

HORIZONTAL GRINDER

ROTARY DRYER

HAMMER MILL

AIR CLASSIFYING MILL

BALL MILL

DRY STORAGE

(“ NARA

(of

Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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HERMANN BROTHERS
EQUIPMENT

HORIZONTAL GRINDER

ROTARY DRYER

HAMMER MILL

AIR CLASSIFYING MILL

BALL MILL

DRY STORAGE
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HERMANN BROTHERS
EQUIPMENT

HORIZONTAL GRINDER

ROTARY DRYER

HAMMER MILL

AIR CLASSIFYING MILL

BALL MILL

DRY STORAGE
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HERMANN BROTHERS
EQUIPMENT

HORIZONTAL GRINDER

ROTARY DRYER

HAMMER MILL

AIR CLASSIFYING MILL

BALL MILL

DRY STORAGE
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HERMANN BROTHERS
EQUIPMENT

HORIZONTAL GRINDER

ROTARY DRYER

HAMMER MILL

AIR CLASSIFYING MILL

BALL MILL

DRY STORAGE

(“ NARA
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HERMANN BROTHERS
EQUIPMENT

HORIZONTAL GRINDER

ROTARY DRYER

HAMMER MILL

AIR CLASSIFYING MILL

BALL MILL

DRY STORAGE

NARA is led by Washington State University and supported by the Agri-
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HERMANN BROTHERS
EQUIPMENT LAYOUT

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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HERMANN BROTHERS
EQUIPMENT LAYOUT

FOUNDATIONS

« 17,000 square feet

« Shallow mat
foundations

COVERED STRUCTURE

« 12,000sq ft

« Gable symmetrical
steel frame structure

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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DRY BULK TRANSPORTATION
INTRO

SIMILAR MATERIALS
« Drycement

« FLOUR

« Lime

« Fly Ash

¢

Northwest Advanced Renewables Alliance

SOLIDS

CONVERSION
FACILITY
COPRODUCTS
BIO JET FUEL
NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. ﬁ
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DRY BULK TRANSPORTATION
PNEUMATIC CONVEYING

OPERATIONS

Material Size: 50 microns

Pressure: 15 psi

Height: 80 ft

Distance: 15 ft

Mass Flow Rate:  9tons/hr SILO

' MICRONIZED WOOD
DRY BULK TANKER

. PRESSURIZED AIR

BLOWER

/
/

DISCHARGE PIPING

NARA is led by Washington State University and supported by the Agri-
‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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DRY BULK TRANSPORTATION
LOADING

Dry Bulk Silo Loading Spout

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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DRY BULK TRANSPORTATION
UNLOADING

Dry Bulk Tanker
Storage Silo

Screw Conveyor

Pugmill Mixer
Hydrolysis Tower

(& NARA is led by Washington State University and supported by the Agri-
(o) @ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
c il =

; 30416 from the USDA National Institute of Food and Agriculture.
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DRY BULK TRANSPORTATION
UNLOADING

Dry Bulk Tanker
Storage Silo

Screw Conveyor
Pugmill Mixer
Hydrolysis Tower

“7(%34 NARA is led by Washington State University and supported by the Agri-
(o] ‘: culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
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; 30416 from the USDA National Institute of Food and Agriculture.
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DRY BULK TRANSPORTATION
UNLOADING

Dry Bulk Tanker
Storage Silo

Screw Conveyor

Pugmill Mixer | . |
Hydrolysis Tower

C NARA is led by Washington State University and supported by the Agri-
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DRY BULK TRANSPORTATION
UNLOADING

Dry Bulk Tanker
Storage Silo

Screw Conveyor

Pugmill Mixer |
Hydrolysis Tower
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DRY BULK TRANSPORTATION
UNLOADING

Dry Bulk Tanker
Storage Silo

Screw Conveyor

Pugmill Mixer | |
Hydrolysis Tower
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K-PLy

INTRODUCTION

« Port Angeles, WA
« 18 acre pacrel

 Property owned by Port of
Port Angeles

« Adjacent to WA-117
. 380,000 BDT/yr

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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K-PLy

INTRODUCTION

« Port Angeles, WA
« 18 acre pacrel

 Property owned by Port of
Port Angeles

« Adjacent to WA-117
. 380,000 BDT/yr
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K-PLy

INTRODUCTION

CONVERSION & REFINING
Taylor Arndt, Joey Malloy, Cody Wuestney

LOADING AND UNLOADING
Dane Camenzind, Taylor Arndt

Tyler Thornton, Taylor Arndt

WATER TREATMENT/UTILITIES
Casey Torres, Destry Seiler

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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K-PLY

WATER TREATMENT

WATER TREATMENT

¢

c Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
30416 from the USDA National Institute of Food and Agriculture.
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K-PLy

DRAINAGE SYSTEM

« Drainage system is
designed for 25-year 24-
hour storm

« Stormwater is collected in
one of fifteen catch basins

« Stormwater flows in to the
retention pond

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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K-PLy

RETENTION POND

« Acts as temporary storage
for stormwater, allowing
sedimentation of debris

« Aesthetic focal point of the
site

« receives stormwater runoff
from drainage system

« Holds 88,000 cu ft

Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
30416 from the USDA National Institute of Food and Agriculture.
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K-PLy

BIOSWALES

« Bioswales are used as an
environmentally friendly
way to mitigate stormwater

« Water enters the swales
through curb cuts

Concrete Curb
Vegetation

&

iy \g

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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K-PLY

PAVEMENT

C NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
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C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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K-PLY

PAVEMENT

FLEXIBLE PAVEMENT

« 6.5inches of crushed
gravel base

« 6.5inches of hot mix
asphalt (HMA)

RIGID PAVEMENT

« 7.5inches of crushed
gravel base

« 11.5inches of
continuously reinforced
concrete pavement
(CRCP)

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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K-PLy

LOADING AND UNLOADING

LOADING AND UNLOADING

¢

c Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
30416 from the USDA National Institute of Food and Agriculture.
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K-PLy

UNLOADING

« Micronized wood is
unloaded into silos at the
site

 the entire drive path is
covered in rigid pavement

NARA is led by Washington State University and supported by the Agri-
‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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K-PLy

LOADING

« Jetfuelisloaded into liquid
tankers

« Thedrive pathis covered
by flexible pavement

« Theloading area is covered
by rigid pavement

¢

Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005
30416 from the USDA National Institute of Food and Agriculture.
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K-PLy

LOADING STRUCTURE

« Weather protection for jet
fuel storage tanks

« Helps to suppress potential
fires

« Storage hold one week’s
worth of product

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
¢ il ==

30416 from the USDA National Institute of Food and Agriculture.
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K-PLY

CONVERSION & REFINING

CONVERSION & REFINING

¢

c Northwest Advanced Renewables Alliance

NARA is led by Washington State University and supported by the Agri-
culture and Food Research Initiative Competitive Grant no. 2011-68005-
30416 from the USDA National Institute of Food and Agriculture.
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K-PLy
CONVERSION
Modeled after NREL’s process for the
conversion of corn stover into ethanol
« Enzymatic Hydrolysis
« Fermentation
« Distillation

WATER

MILLED
woob

ISOBUTANOL

RESIDUAL RESIDUAL

/// /// /// SOLIDS /// SoLIDs

REFINING

Refines isobutanol into paraffinic kerosene

(Jet fuel)

« The “Alchohol to Jet” process is being
pioneered by the NARA member, Gevo

ISOBUTANOL JET FUEL

C NARA is led by Washington State University and supported by the Agri-
(o] ‘ culture and Food Research Initiative Competitive Grant no. 2011-68005- ﬂ \J USDA
C 30416 from the USDA National Institute of Food and Agriculture. 2 =_/
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