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Types of Facilities - Considered

» Coal to Jet Fuel

* Petroleum Refinery

* Power Generation

* Wind Energy

» Corn Refining - Ethanol
- Biodiesel
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Raw Materials

Coal

Crude Ol

wind

Corn

Vegetable Oil and Fats
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Primary Infrastructure Required

- Land * Pipelines
« Water  Power

- Transportation * Fuel Gas
o * Markets

Road-Rall
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Secondary Infrastructure

» High Pressure Steam

- Wastewater Treating

*  Manpower- Industrial Support Services
* Low Pressure Steam

» Marketing Infrastructure

» Multiple Pipeline Access
> Products
» Carbon Dioxide
> Raw Materials
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Shared Resources

Hydrogen Generation
Air Separation
Wastewater Treating
Labor Pool

Local Support Services

Infrastructure
Product Marketing
Raw Material Supply
Transportation

Tank Farm

CO, Liquefaction




Mon Dak Energy Alliance (EXGtobar

Primary Products

* Refined Petroleum Products
* Fuel Grade Ethanol

- DDGS

* Biodiesel

 Sulfuric Acid

* Aggregate

* Power

« Carbon Dioxide
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Process Overview
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Water Utilities

< — i
C.oal.to Fresh Water I Air .
Liquids Supply Separation
l Fresh Water
. Fresh > CcO
N < . 2
Refinery Water p| Liquefaction
Ethanol < Wastewater
Power ] Plant X —»| Treating |e— Tank Farm
[ l
Wastewater
P
L < Treated .
L »! Biodiesel Water Marketing
Wind Farm Discharge Transportation
Treated Water
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Coal to Liquids

Fresh Water HP Steam
Power
F-T Wax
> Refinery
Power
> Carbon Dioxide
Organics — Coal > CO, Liguefaction
20,000 tons/day >
Refinery . . Sulfuric Acid
Coal to Liquids > Tank Farm
Fuel Gas >
— > Wastewater
Oxygen
Air Separation
— Ash
Slurry Water Hydrogen

Treated Water Refinery
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Refinery

Power

Fresh Water

F-T Wax
Coal to Liquids

LP Steam
Power

Crude Oill
Tank Farm

Fuel Gas

Nitrogen
Air Separation

Refinery

@lobal‘

Refined Products
Tank Farm

>

Hydrogen Plant
Treated Water

Hydrogen
Coal to Liquids

Carbon Dioxide
CO, Liquefaction

Sulfuric Acid
Tank Farm

Wastewater
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Fresh Water
Power
— Bran Corn Oil
LP Steam
Power
— Ethanol
> Tank Farm
Corn > Ethanol Plant
> Carbon Dioxide
—> CO, Liguefaction
Fuel Gas
—) WDGS
Nitrogen
Air Separation
Wash Water Naphtha

Treated Water

Refinery
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Biodiesel

Fresh Water

@lobar

Biodiesel
Tank Farm

Glycerin
Tank Farm

Treated Water

Power
LP Steam
Power
— >
>
Vegetable Oil > Biodiesel
>
—>
Fuel Gas
Nitrogen
Air Separation
Wash Water

KOH
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Why No New US Refineries?

Existing Refineries were Expanded
Expanded Refineries are Water Borne
Economics of Existing Infrastructure

New Crude Arrives by Water

No New Large Oil Fields In U.S. Since Alaska
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Why Small Regional US Refineries
Are |dle?

 Declining OIl Fields

- Environmental Requirements

« Unable to Expand (Financial Issues)
 Limited Land

* Operating Cost

« Market Competition
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What is a Topping Plant?

A partial refinery to supply a local market
Limited products

Small quick to market refinery

Minimum Investment

Light Sweet Crude Feed

Smaller Land Area —Tank Farm
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Refinery

REFINERY GAS

@_N’ifclobal'

PG - AMINE PLANT
A Capacity: 600 GPM
REFINERY GAS
TO H, PLANT C, AND LIGHTER
Wit > H,S 20,949 kscfd
Ce LIGHT NAPHTHA N
2.224pd
REFINERY GAS M,
61 kscfd SULFURIC
NAPHTHA REFINERY GAS
SPLITTER A& 13,668 kscid — SULFURIC ACID :z'fs)wa, | TO FUEL GAS
12,571 bpd 1500 LPG v Capaciy: 344 STiday Y
1,973 bpd
LIGHT NAPHTHA 12,239 bpd [ NAPHTHA Daoaopd o [Rerormer oy
7,996 bpd Y HDS . > P . STEAM H,
90,000 bpd_ | CRUDE ooy e S ':lzng ObR dMATE > il 6 iza kscid
20000 bpd HEAVY NAPHTHA 235 bp! ‘ e |
(ATM.) DESULFURIZED NAPHTHA REFINERY GAS
Towe | 1150 bpd 5l
467 bpd 6,423 kscld ‘
KEROSENE (JET FUEL) NaOH 8,200 bpd KEROSENE
- -] >
12,700 bpd TREATER LPG oy 8,200 bpd
2500 bpd Hey [ 64bed \ __|_DESULFURIZED KERO
DIESEL \ y 28023 | DESgL DESULFURIZED DIESEL 4,943bpd DIESEL
14,880 bpd BP0 | caraot 0S| 33708 BP0 39,819 bpd
LVGO —
6,396 bpd HEAVY NAPHTHA
REDUCED 1,168 bpd
CRUDE -
53,300 bpd HVGO _
24,580 bpd
LPG
FCC GASES , 8,831 bpd
2,439 kscfd
vac. ohe | GAS
——
TOWER FCC LPG
5537 bpd —|7>] PLANT PLANT
COKER GAS Fcc FCC GASOLINE
SLOP 7,643 kscfd 24.302 Py 8,992 bpd
WAX
bpd FCC DIESEL
10,110 bpd
Fcc GASES
RESIDUE 34 kscld
COKER LPG
Tozops | FCC GASOLINE
VACRESID _y 1,012 bpd HEAVY ESQ/BIL 8893y GASOLINE
COKER NAPH FUEL OIL y bpd >
| 20,300 bpd FLEXI 2243 bpd 8,000 bpd 1677 bpd Capacity: 9,000 bpd P 19,352 bpd
I coker| *
! Capacy: | COKER DIESEL
v 200000pd 171,888 bpd HEAVY FUEL OIL /
ASPHALT COKER VGO v v ASPHALT
6,882 bpd 10,837 bpd
LOW BTU GAS PET COKE
1,099 MMBtu/hr 488 short tons/day
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Topping Plant

Off Gas
For Fuel
Raw
Naphtha
Crude On Road
> Diesel #1 i
A Atm > HDS Diesel >
Tower
A
Diesel #2
Off Road
Diesel
H, Plant
l Resid
A 4
Vacuum .| Hydro
Tower "1 Cracker
l Asphalt
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Why Williston?
- Growing Oil Fields T "
\
- Permitted X -
* Able to Grow
* Unlimited Land
1
* Local Market %




Mon Dak Energy Alliance @k)bal‘
Emerging Technologies?

Proven

- Wet Sulfuric Acid (WSA)
« ROSE Unit

Developmental
* Ultra Sonic —Advanced and Funded
* FlexDS™

* High Frequency Magnetic Field
> R & D Money and Time
> Risk
» Field Trials

Source: ROSE Unit (pictured), Navajo Refinery Company, L.P., Inc. Artesia, New Mexico refinery.
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Why Co-Locate With Complex?

Water Reuse
Synergistic Products
Product Marketing
Reduced Capital Costs
Land Use Control

Syncrude is Hard to Ship

H, is Expensive to Pipeline
Shared Infrastructure
Transportation

Shared Wastewater Treating
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Building a Bridge to the Future

MONDAK
ENERGY [§
ALLIANCE

“BUILDING A BRIDGE
TO THE FUTURE”
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Thank you.

ENGlobal Corporation
(NASDAQ:ENG)

Gary Reeves, P.E.
Manager of Process Engineering
654 North Sam Houston Parkway East, Suite 400
Houston, TX 77060-5914

Direct: (281) 878-1063
Cell: (281) 684-2355
Fax: (281) 878-1010

gary.reeves@englobal.com

www.englobal.com




