Gridley’s Dept of Energy
Biomass Project

| ‘The Gridley Project’
"7 March 19, 2009 Peer Review
Washington, DC




When the ‘Gridley Project’s research stage ends this fall or
winter,

, a commercial plant
will be built in Gridley. This is not a sure thing!

The current estimation is that that plant would produce g
MW of electricity. So Gridley will just need to use outside
power only to cover our 12 MW summer peeks. The cost for
plant electricity is estimated at only 7.2¢/kwh cost.

In addition to the electricity, each year the plant will produce
about 5 million gallons of zero-sulfur diesel at about
$2.00/gal wholesale.

The biomass fuel for this plant would be from 12 truckloads
per day of rice straw and other agricultural waste.




Don’t do an Ethanol plant! Good corn is burned up in ethanol plants.
Gridley and others have tried to generate fuel from rice straw and failed!
What is the net cost to the City of Gridley?

What has been the cost to the City of Gridley for previous projects?
What Pollution will come from the Commercial Plant?

How can little Gridley do what giant corporations have been trying to do?

Gridley doesn’t have the expertise to evaluate these projects.

What guarantee do we have that the project will go all the way to become
a commercial plant producing electricity and fuel and creating jobs?

What are the remaining hurdles before a plant is ready to build?

The town is justly concerned about these issues. Hopefully, we can find the answers to these valid
concerns in this report.




‘Gridley Project’ Research - two new technologies for one plant:

Agricultural
Waste

Ag Waste to Syngas Syngas to Diesel
Research at Toledo Research at McClellan

Then in Fall of 2009, Final Research, an
Integrated Demonstration Plant,
Ag Waste to Diesel and Electricity at Toledo

*The new Ag Waste into Syngas Production technology is now being tested at Toledo, Ohio
by Red Lion Bio-Energy. Syngas, like natural gas, is very rich in carbon and hydrogen.

*The new Syngas into Diesel technolooy is now being tested at Sacramento’s McClellan
Industrial Park by Pacific Renewable Fuels. Diesel and Electricity are produced from Syngas.

By this fall, engineers hope to integrate the two research projects at Toledo. The integrated
test plant will continuously convert Ag Waste - Renewable Diesel and Electricity!

*Then, if all goes well, a Commercial Plant! Ag Waste is planned for rice straw but it could
be green lawn clippings, pruned branches, paper, cardboard, etc. 4




New Technology #1, Ag Waste into Syngas at Toledo by Red Lion
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Pyrolysis Chamber

Syngas Clean-up Syngas Purification Energy Production

This demonstration size plant in Toledo is producing Syngas at 1/3 the cost of natural gas
using agricultural wastes (including rice straw) as a fuel stock!

Owens Corning is in the process of ordering a plant six times the size of this one both to ‘go

green’ and to lower their operating costs for their Toledo, Ohio, glass factory.




New Technology #2, Syngas into Diesel at McClellan by
Pacific Renewable Fuels
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» PDU construction and
check-out in final stage

built and testing
underway

N il 16 Process Development Unit
» Full end-to-end | | (skid mounted)

integration test with RLB | {4}
TCC system scheduled | ||
for Q3, 2009

» PRF Terra diesel
reference fuel
synthesized for diesel
engine tests

Top View — Process
Development Unit PRF Diesel Fuel

This Skid Mounted unit is in a 20 Foot Shipping Container. The DOD wants portable units.

By this summer, Gridley will be able to see this unit feed in bottled syngas and output sulfur

free diesel that can power farm equipment and trucks — with no refinery required!




Benefits If this Biomass Plant Is
Built in Gridley




Ii]

City will have 9 MW of 7.2¢/kwh electricity from the plant with no
PG&E transmission fees. Gridley will almost be self-sufficient with this power. Or, sell it
w/ 12.5¢/kwh est. value of renewable electricity - the plant could net Gridley $1m each
year. Present power cost/kwh: WAPA 4.92¢, Geo 9.14¢, MPP 7.94¢, NCPA Pool 7.73¢.

In addition to the electricity, the Gridley plant will produce
5 million gallons of zero sulfur diesel. This is not a ‘biodiesel’ like those that foul engines
but it is a high quality, clean, diesel fuel. Dynamometer tests will start soon to further test
this diesel.

The city’s 12 MW present substation on Fairview Drive is
nearly maxed out by the summer peek loads. So if Gridley grows either with more homes,
with a large new industries, or with a solar farm, Gridley will need a new, larger, substation
to avoid black outs. This project includes a $3 million, 25 MW, substation that will handle
a Gridley of twice the present peak load. This substation will be paid for entirely by the
owners of the plant — at zero cost to the City of Gridley and its electrical customers.

1) The power plant will bring 50 new, full time, high paying jobs to Gridley.

2) The power plant will be used as a training site for future, similar plants. These
trainees will stay in Gridley motels and eat at Gridley restaurants while being trained.
3) The cheap steam generated by the power plant should attract additional industries.
4) Future expansion to this plant could use residential green waste as a low cost fuel

and to help out local landfills —and to create more new jobs. 8




t
1) This will help area farmers by giving them an extra source of income as they sell
their agricultural wastes to this plant.
2) The plant’s steam will lower Rio Pluma’s operating costs.
3) Some of Rio Pluma’s waste can be used for feedstock in the power plant, making
the plant more efficient and also easing the load on Gridley’s sewer plant.

4) Area Farmers are in danger of having to replace all their older diesel engines
because of sulfur emissions. The 5 million gallons of diesel out of this plant is

sulfur free and would have a wholesale price of about $2.00/gallon.

The US
spends $500 billion annually on foreign oil, importing 70% of our oil, benefiting many
enemies of the United States and making us more dependent upon foreign debt to China
and to other countries. This technology will be used worldwide.

to the State of California because Gridley needs more renewable
energy to meet the state’s RPS (Renewable Energy Portfolio) goals. Other NCPA cities
are interested in buying part of this plant to help meet their own upcoming renewable
energy requirements from the State.

worldwide recognition — grants, educational, etc. opportunities.
Even if we don’t build a commercial plant, be proud Gridley helped this crucial research. 9




Common Local Questions and Concerns:
NOW _ANSWERS




— This
plant uses agricultural wastes instead of corn to make its fuels. And the fuel will
probably be diesel, not ethanol.

This a different, newer, process than the previous BCI process. BCI used a bacteria in
the F-T that was very expensive and fragile and unreliable. Red Lion uses a thermo
chemical process. Hitler used early F-T process and fuels throughoutWW2. Appendix
A-6 compares Red Lion’s to other F-T units now being tested in DOE experiments.

— Zero. In the current ‘Gridley
Project), all City costs are reimbursed by the DOE and DOD. This is the most
important point of this presentation - and the least understood.

Zero.
The costs of all the previous projects have been reimbursed by DOE and by the State.

The main residue from
the process is a small quantity of carbon ash that is valuable for manufacturing of
carbon filters, cosmetics, and for other uses. The inventors are working to clean up
even smaller quantities of other chemicals. The only gas given off is steam and CO,.
Environmental review will be done as part of a commercial plant design.




In the tradition of America, these two new technologies came ‘out of the garages’
of the inventors in Sacramento and Toledo and were funded initially by their own
personal savings. These inventors have continued to invest their personal funds,
now with DOE and other agencies matching their continuing investments. Garage
inventors can do what giant corporations cannot. And DOE, DOD, and Gridley
can help them do what they cannot do by themselves.

The DOE suggested the inventors work with the City of Gridley because:

a) During Gridley’s previous project with BCI, Gridley had worked hard with
local rice growers to develop and test rice straw as a feedstock.

b) Local rice growers had helped by forming a Growers Rice Straw Coop to
develop a large, reliable quantity of rice straw to fuel BCI's F-T plant.

c) Gridley, with its municipal power system, can use and greatly value the
electricity generated. The 9 MW of electricity will totally power Gridley
for most of the year but for a large power company, this project would just
be a hobby - not worth years of their effort .




The DOE and
the DOD do. They have had their experts evaluate the projects and have decided to
fund the projects and even the City of Gridley’s expenses to help overview the
projects. At any of DOE’s Peer Reviews, the panel of experts could recommend that
DOE immediately discontinue funding the project. Instead these experts have
recommended continuing funding and support. The DOE even referred this
project to the DOD for further support and evaluation. See the list of ‘Project
Collaborators’ for other experts who have been reviewing and approving of these

technologies. Fuel supply is a top issue for the Department of Defense. All
branches of the military (Army, Air Force, Navy, Marines, etc.) have recently been
tasked to find alternatives. Overseas military fuel costs $300/gallon, delivered.

None.
But the project has had zero cost to the city for the pure research of these
technologies. The developers say all the revolutionary new technologies have been
proven in laboratories. It'sa matter of connecting the two new technologies, and
then designing and building a full size plant.




Final successful results from the integrated technology#1 and
technology#2 tests at Toledo this fall. Even though the syngas is much
cleaner and more efficient than that of competitors, Red Lion and
Pacific Renewable Fuels are working to make it even cleaner and more
efficient.

Designing and building the machines to move the products through a

full sized plant. Local farmers know that building machines to process
and move straw and other ag wastes, liquids, and gases is just a matter
of time and development until the machine works.

Funding and building the Plant. At the Peer Review, the USDA
representative said he expected to be helping the ‘Gridley Project’ to get
a USDA guaranteed loan. Also, a very large, respected, Engineering,
Procurement and Construction company is very interested in funding,
building, and operating the $58 million commercial plant in Gridley -
including the new $3 million Gridley substation. That firm believes in
these two new technologies.




Commercial ‘Gridley Biomass Plant’ Design
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Appendix

Red Lion Biofuels’ Syngas has H,/CO that is in 1.8 to 2:5 Ideal Range
The 2:1 ratio makes fuel with most valuable fuel and the least waste. Note how much better RLB’s
system is than the others. The best of the others is only 1.1 H, to Carbon Monoxide ratio.

U.5. Department af Energy

./ Energy Efficiency and Renewable Energy

The Composition of Syngas Generat®
Generated from Other Thermochemical CoR

from the RLB System Compared to the Syngas

ersion Systems (Cellulosic Biomass Feedstocks)

Sample
Description

RLB System
(1,000-1,800 °F)

CFB Air Blown System (from
Gasifier) (1,650 °F)

U.S. Department of Energy

. Energy Efficiency and Renewable Energy

The Composition of Syngas Generated from the Thermochemical
Conversion of Cellulosic Biomass Feedstocks using
Pyrolysis/Steam Reforming Without Oxygen (<0.9 Volume% O, Input)

CFB Air Blown System (with gas
Cleaning/Enrichment (1,650 °F)

Sample
Description

Output

Output

Output

Output

Output

H,
(Vol. %)

co
(Vol. %)

H,/CO

CH,
(Vol. %)

co,
(Vol. %)

Downdraft Air Blown
System (1,560 °F)

Rice Hulls

54

20

2.7

12

14

Rice Hulls

5.

20

2.6

10

17

Fluidized Bed Air Blown
System (1,560 °F)

Wood (Oak)

45

29

1.6

13

13

Wood (Oak)

R

24

1.8

10

17

Circulating Fluidized Bed Oxygen
Blown System (1,700 °F)

Rice Straw

38

22

1.7

15

23

Wood (Juniper)

46

23

2.0

11

18

Plasma Arc Air Blown
System (=3,000 °F)

Wood (Pine)

47

20

2.4

12

20

Wood (Pine)

52

26

2.0

6

17

Switch Grass

43

26

1537

12

18
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/W * City of Gridley: Project Manager for DOE Funded Gridley Biofuels
P Project; Established 26 acre site for biofuels and bioenergy plant * U.S. Department of Defense: Support of Renewable
ity o

Gridley . . Energy Testing Center (RETC) at McClellan Park
* Renewable Energy Institute International (REIl): Manages RD&D
=} effort for Gridly Biofuel Project; evaluates emerging renewable fuel and

energy technologies using “5E” assessments. AR v s California Energy Commission: Funding Support of
i ' Research, Development and Demonstration Projects

*Congmic®

2 + Pacific Renewable Fuels: Development, Demonstration and
() !:)A'E!EI:,!HCS Deployment of Syngas to Fuel and Electricity Production Technologies

+ U.S. Forest Service: Life Cycle Assessment, Forest Ecology

. . o ] R&D, Forest Fire Modeling; Global Climate Change Studies
REDLION Red Lion Bioenergy: Development, Validation and Commercial

Bo-eNeReY  Deployment of Pyrolysis/Steam Reforming Conversion System « California Department of Forestry: Forest Ecology and

Forest Health, Lifey Cycle Assessments; Forest Remediation

» Desert Research Institute: Environmental Measurement, Modeling
Biomass to Renewable Fuels and Energy

and Assessments; Renewable Fuel Evaluations
Desart Roseareh nsitute

Appendicies + Other Collaborators: Government (7); Institutes (1); Universities (4); * California Air Resources Board: Environmental R&D; Life
A1-A3 Energy/Transportation Companies (2); Testing Laboratories (2) Cycle Assessment Modeling; Climate Change Studies

5 . « University of California: Research and Development Program
* Northern California Power Agency: Renewable Energy Customer; Support; Provides Employees for Support of Projects

Municipal Bonding Support

- National Renewable Energy Laboratory: On-Line Monitoring of + University of Washington: Life Cycle Studies; Catalyst
Syngas Contaminants using Molecular Beam Mass Spectrometry Research; Material Science

+ Health Effects Institute: Environmental and Health Assessments of

renewable fuel and energy technologies » University of Toledo: Pyrolysis/Steam Reforming Technology;
Energy Modeling; Biomass Feedstock Studies

« Solar Turbines - Caterpillar: Design of Energy Efficient Gas

Turbines for the Conversion of Syngas into Electricity
* University of Nevada: Waste Biomass to Energy and Fuel

. . Technology Development
+ PACCAR: Performance and Emissions Testing of Clean, Renewable

Diesel Fuels in Heavy-Duty Trucks

* Bureau Veritas: Analytical laboratory Support; Environmental
Compliance Monitoring




UMIVERSITY OF CALIFORNLA, DAVIS

LERETLET * DATA © IVIPE * LoR SPfule = R iRIDE = LU THD0) =+ saH TRarie) HANTA BAMRARY = R EFEE

COLLUGE OF AERICULTURSL ARIN EMVRONMENTAL SOENCES {W4E SHIELDS AVEMUE
CALIFOERS IMSTIPUTE OF FOG 0 AR ACRICULTURAL BESHARCH DAVES, CALEFORMIA P51 6-R10
I CRUESS HALL

530} 1523922

FAX: (5300 TRR-6d70

Pelarch 16, 2009

Memben of City Couneil
City of Griddley

585 Bsntieky Sirast
Gridley. Ca

Drear Gridley Biofluch Prejod Teass:

AR lhe enemtive diretor of CIFAR (Califemia [aatitele of Food and Agrisuberal Ressarch] and aswsipin
Arecior, exvermal pragrams of the Erergy Iratfue at UC Duvls, D work eledely with Sl agersies inelaling b
Unhad Stares Depantreers of Agricdmre. L end my collesgues er UC Davis, os wesy exeited aboot e
advencemens of the nachanlogles assoclaied Wit the Gridley THollels Peoject and theak you fof your afgeing and
excellen woek in -ﬂﬂ'\'wlm this Iﬂmm area. | recamtly redlewed (he est dats Tromm thesr agiicilnes] wite
pasification tesis and am pleased 4o 5eq their progress including a full ead:w-end demonsiration of agriculund
ands 1o adisi] Tuel pridedtion

A5 YU ko, IS project is impoelen 1o CakTersis afal 1he Uniled Stiked [Br a vaneSy of neons, The Linitad
Sates agricuiouml industry produces o significent amown | af sgricultieal |rIlH-H.|:|I}|':'|.r For exareple, Nordbern
Cakforria fammans alone produce 3.3 milken tors. of rice straw end rice bulls enselly, which creale 2 major

| prichk In saldilins 1o lizrs wande disp problams, farmers are alio sesisg the ool of their
diesel fuel s ouipmerd, hesting ard riag ok ally. While there has Been some pullbeck in the
prioe of Scicl fuzl in feeel mondks, i i pﬂﬁcﬂ@d Hat b bong Lo trend 5 for higher dlesed fusl grivss which
willl ingremss costs of harvesting and proceising, Seneby sedusng prfil margins for farmers.

Tha Geidier Biofuels Prosest will comvent this waste o @ preduct thal s &recily wahle in e agrioulionl
community.  In addsan, dployment of tee amall, ingegraied Ho-relfinenis will he great for locel eccnomes
wed provide much eeeded high peying jobs. The resulis of dils h, deveh and d e project
it 2000 i &l grial micres] W CIFAR, LSO, and the L sysiem amd we ﬂ:pln:l!c FuEr angoizg suppom in
advascing dise vitdd inchnelugice. Thy finding bocal soletions oo cur need far demestic sourees of Tuek whils
providing jobis sd prefabilily for firmers in ndocd v#al fo fhe |'III||hI1ﬂ mrw qfqu,r TENa.

[ am dedicated w assisting in betier ttilization of eur agricullun beds and ™ j
technologies being developed in ihe Gridiey Blefeels Progos.

of the Imganam

Sireerdy,
T g .:":-‘::;f':ﬁ-;i;u_“.f;___.-"
Chardei S kir, FaF
Exeeuive: DHroler,
Aszozine Dirstiorn, End
Lirsreerally off Califorsiy

. I recently reviewed the test
data from their agricultural waste
gasification tests and am pleased
to see their progress...”

A Ol TGN B

Bllageli 19, 200

Iy, Dhersras & chisetde

Renewnible Energy Institete intermmtional (REIT)
3022 Bailey Loop Road

BeClollam, Califorssa P5652

[ [ Bodwasizhe:

Chisnin Services (MCuani™) is a leading Engereearing, Procuremsent, amd Comstruction (EPC)
pravider of specialived services, delivering mud-to-cod petwerk seleoes fir rmewabhe: cnorpy
imfusdrinz ax woll ax thi clesins poser, dEleeommuonisdion, ad g pipeling indkesmes, We
D srver 1400000 emiphoyesss, o o TeSes i I shages, seid gevteried appreomenely 51EE in
reteidims i 2HIE,

Owur execitive ikinigeseent team is eomnead o makisg Craanis one of the langest EPC
plavers in renewae encrgy, and morne spaaificalhy, biomeass:t-cnorgy i ome of sur key foons
arvay. Clur manageemenl team may alsa consider strlogic investmonts in bey reneveable onengy
pezsety ns part of cur plan.

Chianla s vy inlisistd in padicepating in, amd paléntially providing fmding Gec, tha
thewechopumesst Gl the Jeidbey Bisdeelz Poojest apon fhe suscesalal completses and egeralion al
Wiz peopraand T5-tan per day palol Gecilaty sitlinal in the megaonse e DOH Funding Opgeounily
Ammsgncaiien ! DE-FRISDMGCRIAR | Prodaciiog of Trongesrabion Dreeed Fual ond
Rarewahiy Fleoveicriy frow oy 8 ), Cranra gl Is thar e peal of e il
lacelily i3 b generale aulTicteqi iochnion] s ooonceee dita liam §ie arndlroction and
operiion m the 2010:201 % timeframe

Lipesn stiecaizzalul comphifien of his pilal Galily, Qumia, e am BPC contmctor and wm cgquily

participant, will wirk with Mesthim Califemia Povor Agency (MCPAYL e City of Gridley,

REN, s oiher projoz panticgants with a poal of develiping & mutunlly agreenble funding and

Epﬁmllwklﬁ# fer & | 5tz e day, Commiml Donensiration Gclity in Gridley,
ifiormin

“Quanta is very interested in
participating in, and potentially
providing funding for, the development
of the Gridley Biofuels Project upon the
successful completion and operation of
the ... pilot facility...”
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Alex Johnson
PRESIDENT
alex.johnson@redlionbio-energy.com

387 west dussel drive
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¢ 419.351.6740 redlionbio-energy.com

U.S. Department of Energy
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PATRICK B. DAVIS

Program Manager, Vehicle Technologies

Tel: 202-586-8061
Fax: 202-586-1600
patrick.davis@ee.doe.gov

1000 Independence Ave., SW
Washington, DC 20585
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BIO-ENERGY
Douglas Struble

VICE PRESIDENT OF OPERATIONS
doug.struble@redlionbio-energy.com

387 west dussel drive
maumee, ohio 43537
p 419.897.6868
f 419.897.6869

c 419.466.6962 redlionbic-energy.com
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Renewable Energy Team Leader
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Proving
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U.S. Department of Energy
Vehicle Technologies Program

Kevin C. Stork
Team Leader
Fuels Technologies & Technology Deployment

Tel: 202-586-8306
Fax: 202-586-1600
kevin.stork@ee.doe.gov

1000 Independence Ave., SW
Washington, DC 20585







