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…more goodness from the grape
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First, a brief historical 

perspective…
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Growth in Washington Wineries
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Growth in Washington Winery Waste
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more wastes…more risks
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VALUE CASCADE

WINERY WASTE 

(POMACE)

ETHANOL DISTILLATION

(OCTANE ENHANCER/

BIODIESEL COMPONENT)

GRAPE SEEDS

BRANDIES/

FORTIFIED BEVERAGES

FIBER

TARTARIC/TANNIC ACID 

RECOVERY
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GRAPE SEEDS

OIL

COLD-PRESSED/EXTRA VIRGIN

FLAVORED/UNFLAVORED SOLVENT-EXTRACTED

CULINARY/CONDIMENT/DIPPING

FOOD PREPARATION

(HIGH SMOKE POINT)

COSMETICS/SPA PRODUCTS

(HISPANIC MARKET)

BIOPLASTIC (“VINOMER”)

BIOLUBRICANT

BIODIESEL

LEATHER/VINYL/WOOD

CONDITIONER & PRESERVATIVE
LOCALLY SOURCED ESSENTIAL OILS
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GRAPE SEEDS (cont.)

PRESS CAKE

GRAPE-SEED EXTRACT NUTRITIONAL FOOD ADDITIVE

NUTRICEUTICALS

(ANTIOXIDANT/PHYTOCHEMICALS)

ANTIBACTERIALS/BIOCIDE

PESTICIDE/INSECTICIDE

PRESERVATIVE

BAKING INGREDIENT

(BREADS, PASTRIES, CRISPS, ETC.)

PASTAS/SAUCES

BEVERAGES

(“BOOMER TEA”)

ETHNIC FOODS

(MEXICAN CUISINE)

BIOENERGY

UV ABSORBING SUNSCREEN

ANIMAL FEEDS

(HIGH-CLA/HIGH-PROTEIN)

SOLID-FUEL 

PELLETS/LOGS

LOW-BTU PRODUCER GAS

kWh/Btu

CARBON PELLETS

(FILTRATION MEDIA)
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FIBER

PAPER

(“GRAPER”)

EDIBLE

FOOD WRAP
DECORATIVE 

ELEMENTS

WALL TREATMENT

WINDOW TREATMENT

SPECIALTY PAPERS

LAMP SHADES

(AROMATHERAPY)

STRUCTURAL

COMPOSITE
FEED SUPPLEMENT

BIOFUEL

(INCL. ANAEROBIC)

COMPOST/

SOIL AMENDMENT

SPACE CONDITIONER

GREENHOUSE

(HEAT/HUMIDITY/CO2)

WATER HEATING

NITROGEN-RICHPIGMENTS

INKS

STAINS

PAINTS

SUGARS

MEDICAL KETONES

(TO TREAT METABOLIC DISORDERS)

BIODEGRADABLE PLASTICS
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WINERY WASTE 

(SPENT YEAST)

HIGH-PROTEIN FOOD/FEED

SUPPLEMENT

BAKING INGREDIENT
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WINERY WASTE 

(EXCESS/BAD WINE)

ETHANOL DISTILLATION

(OCTANE ENHANCER/

BIODIESEL COMPONENT)
BALSAMIC VINEGARS

BRANDIES/

FORTIFIED BEVERAGES

FRUIT/OTHER

INFUSIONS

ALTERNATIVE AGING

WOODS
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In the shadow of Rattlesnake Mountain…



17

Winemaking 

begins with 

the grape 

harvest in the 

fall. 
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After the grapes 

are crushed and 

the wine is made, 

the grape 

residues (the 

“pomace”) are 

collected and 

then blended for 

uniformity.
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A trommel screen 

provides an initial 

separation of the 

seeds from the larger 

grape residues.
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Within a few hours 

after leaving the 

winery, the wine 

byproducts are 

ready for drying.
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When most of the 

water is removed 

from the seeds, they 

can be more easily 

separated from any 

remaining grape 

skins.
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A multi-step 

process results 

in a clean, dry 

product that is 

99.9% pure 

seed.
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Seeds flow from the 

hopper into the 

expeller press for 

cold-pressing. The 

varietal grape-seed oil 

drips from the barrel 

while the press cake is 

extruded from the 

nozzle.
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Bottling the oil for 

market is a team 

effort.
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A filler is used in 

bottling the grape-seed 

oils.
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Adding corks, labels, 

and heat-shrink 

capsules is the 

finishing touch

before the bottles are 

ready for market.
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The solid part of the 

seeds, the “press cake”, is 

collected for subsequent 

milling.
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A flour mill is used to fine 

grind the press cake into a 

highly nutritious baking 

flour.
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Oils…
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Flours…
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Bioenergy…



solid fuels…



37

Clean Energy & Environment Project

A Feasibility Study and Demonstration Project

Evaluating Biomass as a Fuel for 

Gasification to Produce Energy

Funding received from Washington State 

Community Economic Revitalization Board



38

Primary Participants

• Port of Benton

• FruitSmart

• Center for Strategic Alliance

• Pacific NW National Laboratory
• REL Associates

Additional Participants
•Yakima Chief (pellet mill owners/operators)

•Mid-Valley Milling (pellet mill owners/operators)

•Seattle Biodiesel (crude glycerin supply)

•WSU Chemical Engineering



misc. byproducts for fuel blending



loading feedstock into blending tank



adding glycerin from Seattle Biodiesel



fruit, wood, and glycerin being blended



feeding blend into pellet mill



pellet mill at Yakima Chief



pellets ready for gasification



gaseous fuels…



gasifier as installed at FruitSmart



2 million Btu/hr of bioenergy



combustor at air-to-air heat exchanger



inside air-to-air 

heat exchanger



dryer air inlet



…filtering contaminants out of water or 

air with the charcoal leftovers



liquid fuels…



and testing biofuel blends

synthesizing...



testing oil lubricities



testing performance-enhancing fuel additive 

…eau de vitesse



Additive Performance
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Other values…



“vinomers”



converting residual fibers to paper (“graper”)

…red …or white



decorative “graper” (also edible food wrap)



pigments for ink and pens...





and water-based stain...                       

cabernet franc pigment pellets



Pucker Power:                                                                                                                

Chardonnay “coffee” and “Boomer Tea”



residual alcohol as a                 

fuel additive (high octane) 

or marc brandy          

(aged with oak)



$40

$28

$100

$100

balsamic vinegars



searching for…

and finding

fragrances for 
soaps & cosmetics



some serious sniffing!



direct from Hillbilly Stills (via eBay)…                

an essential oil extraction system



essential oil garden





Frank Chandler developing 

bioassays for UV protection and 

anti-bacterial action



antibacterial 

component



Commercialization Challenges:

• Consumer awareness and understanding

• Market assessment

• Intellectual property management

• Technical questions

• Export market

• Production infrastructure

• Sourcing…extent of participation by wine 
industry



•Several hundred new, year-round, living-wage jobs;

•Healthier rural economies;

•Improved environmental quality;

•Sustainable supply of feedstocks for conversion processes;

•More diverse energy-resource options; 

•Better regional and national security;

•Near zero net greenhouse gas emissions; and

•Technology exports.
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