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Business Plan for Electric Power Production
and Manufacturing for the Turtle Mountain
Chippewa Band, Belcourt, North Dakota

20 MWe (net electric output) Coal and Biomass Fired Steam Plant, 90%+
Emissions Capture Capability with Chemical Byproducts Co-Production, Using
Pipeline Natural Gas for Co-Product Manufacture Only

Representative facility: Twin 24 MWe Delano Biomass Power Plant, California

(Image copyright 2010 and courtesy of “Coal Power Magazine,” a McGraw-Hill publication)
For assistance in arranging of project financing, cost analyst services and project liaison,
please contact: Walter James O’Brien, power plant cost consultant

E-mail: W_James Obrien@myway.com

Tel: (607) 343-7452

A

ESTIMATES AND GENERAL SPECIFICATIONS
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l. Executive Summary

There are several million tonnes of deciduous and evergreen tree trimming and
timber waste harvested and reposited at most municipal landfills in North Dakota
which are suitable for power plant fuel utilization. This proposed power plant,
intended to be ultimately a complex of (5) 20 MWe power modules, shall co-fire
coal and biomass in the appropriate ratio to achieve the following goals to
support Turtle Mountain Chippewa economic growth and independence.

1. Provide electrical power to the grid using the business model of the
public-private partnership;

2. Provide steam to industrial clients at neighboring independent sites;

3. Co-produce using carbon capture technology and conventional
chemical refinery practice such products as plastics for injection
molding manufacturing feedstock, synthetic Diesel fuel and synthetic
natural gas for transportation fleet service, methanol, ethanol, fly ash
for road construction, gypsum for wallboard manufacture, ammonium
sulfate fertilizer, and a range of other products exclusively for sale to
industrial enterprises or for government use in reducing its fuel use bill;

4. Provide all of the above while maintaining a 90+ % rate of GHG
emissions sequestration of flue gas emissions into the manufactured
commodities as listed in Item 3.

5. With growth, this facility will also serve as a processing and marketing
facility for CO2 delivered from other sites which have captured CO2.

Supplementary environmental projects which would support community
development should include the following:

1. Establishment of a well-paid trades apprenticeship program in
conjunction with the unions and utilities for the training of boiler and
steam turbine operator and repair/maintenance technicians, solid fuel
boiler specialist technicians, and hydrocarbon refinery repair and
operations technicians.

Il. General Enterprise Description

Mission Statement: This proposed public-private partnership provides electric
power, chemical byproduct, consulting services, and technical apprenticeship
training in an environmentally-sound manner which likewise meets and exceeds
client expectations for price, delivery, specifications compliance and quality.
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[I. PRODUCTS AND SERVICES

Electric power shall be supplied to the grid in accordance with NERC, FERC,
APPA or NRECA, IEEE and other technical and regulatory specifications, terms
and conditions in modules of 20 MWe to match the appropriate line voltage,
phase, frequency and signal quality specified.

The principal chemical products manufactured from this flue gas emissions-
based co-production manufacturing regime shall be the following:

A. Ammonium sulfate using the Marsulex method and technology
B. Gypsum from fly ash using the Marsulex method and technology.
C. Urea, ammonia, synthetic Diesel fuel, ethanol, methanol, and

synthetic natural gas in either liquid or prilled form using licenced
technology from either Linde Gases, Selas Liquid Processing
Division, Uhde gmbH of Germany or Stamicarbon.

D. Product lines fine-tuned to the needs of the plastics, coatings and
other liquid hydrocarbon needs of pertinent manufacturers.

Please see attached standards compliance documents describing the finished
business to business industrial feedstock products to be supplied by the
proposed flue gas emission-based manufacturing facility and power plant.

Respecting marketing advantages inherent in this business model, the
proposed plant has electrical sales to offset the cost of chemical manufacture
and vice versa. This is why the plant is referred to as a “co-production” plant.
This gives the facility the ability to track cost-effectively fluctuations in
commodity market conditions and prices. As well, no activity shall be
engaged in at this facility which does not reflect the highest standards in
insurance standard-regulated compliance for both environmental and safety
standards, making of this a genuinely sustainable enterprise. As a consulting
and training tool, the proposed facility provides hands-on operational
equipment and functional industrial examples for both the consultant and the
apprentice to reference and quantify, both for the benefit of the client and for
the benefit of the apprentice.

It would be the height of dishonesty and naivete to state that the need for
supplementary natural gas usage is not going to be a significant economic
factor. That being said, the “killer” cost in chemical plant operations has
always been the cost of making steam, as the heat generation amounts to a
dead write-off in one’s pro forma manufacturing spreadsheet unless one is
co-generating electric power and selling steam to another facility and unless
the fuel used for the steam generation phase is very cheap, which in both
instances we are doing here in combining functions of electric and steam
generation for off-site end-users while making chemical byproducts. All of the
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natural gas will be used solely for hydrocarbon feedstock for catalytic steam
reforming, not steam generation, and thus those hydrocarbon molecules are
fully monetized.

While the majority of the alternative and renewables industry are scratching
their heads as to where to sell electricity and biodiesel-based byproduct at an
indexed-commodity derivatives trader-friendly basis, this plant will address
the practical realities of the needs and requests of the market place in both
electrical power and in commodities supply. The three key elements of the
facility’s marketing strategy are as follows:

1. to provide electric power on a cost plus fixed percentage basis into the
grid, allowing the distribution and transmission provider to set the rates
to the retail and wholesale market as they choose;

2. to provide chemical co-production commodities at a cost plus fixed
percentage basis to all indexed-supply side distributors on an equal
footing for marketing by them in accordance with their derivative-
trader-based yield expectations; and

3. to provide both of the above with a committed view to meld such
activities into the individual corporate growth plans of local enterprise
with the view to maximize living-wage sustainable employment while
helping participating firms to maximize their shareholders’ stock yield
expectations.

This strategy gives this project the ultimate in market flexibility while preserving a
competitive cost edge over all other suppliers, and likewise while successfully
meeting facility cash flow needs and conservative shareholder expectations. In
other words, marketing is based not on what we tell the customer it will cost for
our goods, but rather on what our customer wants and needs to maintain their
edge in the wholesale distribution arena of competition. By maintaining our
course in the cost plus fixed-percentage mode and refusing the derivatives
traders’ back-door commission, the co-production plant will be insulated from the
vagaries of commodity speculation regardless of the condition of the American
industrial economy.

The other principal market advantage is a product of accepting that underground
carbon sequestration is not economically viable, and the only alternative is one
that will yield a conventional profit. The monetization of carbon dioxide and other
flue gas emission chemicals, fortunately, enjoys a chemical industrial tradition of
conventionally profitable efficacy which dates back to well before the First World
War, both in North America and in Europe.

There is nothing unique nor radically innovative in the design of the basic plant
module array. All aspects of this operation’s array can be viewed in operation at
the Bismarck, ND Dakota Gasification plant, of which this is little more than a
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scaled-down version except that it co-fires with wood and/or wood waste
products to satisfy raw emissions reduction requirements. Each and every
component and subsystem is an insurance and safety inspector's source of
confidence in the viability and sustainability of the enterprise. There is no
component nor subsystem of the proposed plants which has not at least a fifty-
year history of successful and profitable operation in industrial practice, save in
the area of upgraded digital control components which likewise are a product of
rigid and inflexible insurance inspection bureau enforced safety and performance
standards and specifications controls.

V. Marketing Plan

The aim of the enterprise’s commodity and services marketing team is to
establish long-term relationships contractually (five years or more) with a range
of industrial clients who in turn supply OEM (original equipment manufacturer)
parts and subcomponents, trained workers, design services & consulting to other
clients. This provides for the Turtle Mountain Chippewa band’s energy planners
the basis for stability, predictability and long-term planning that makes for orderly
growth.

Ammonium sulfate fertilizer and urea fertilizer are to be our prime focii for the
fertilizer market. Our aim is first to service the local market through existing
fertilizer brokers, not to undermine nor compete with them, but to provide to the
local brokers a substantially less expensive product to increase their
competitiveness which is locally made using local workers to build a stronger
local economy and tax base. The following documents provide an overview of
the market for fertilizer globally as a whole.

[t o e s g

FEATURE FOOD AND FERTILIZER PRICES |

Simple Questions
Complex Answers
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V. MARKETING PLAN (continued)
Gypsum for wallboard manufacture and fly ash for road construction

Gypsum production, like the fertilizer products, shall be dependent on the
Marsulex™ process. Local manufacturers of wallboard shall have first priority,
and spot market prices shall be consulted to ensure the gypsum is priced
competitively. Fly ash marketing shall be local in character to road building
contractors first, based upon the chemical and American Concrete Institute
specification with which the fly ash must comply; this product may need
secondary processing, and the Israel design & implementation team will seek out
the appropriate firm to address this possible requirement. Please see below for a
simplified technical description as to how the Marsulex™ process works.
Marsulex™ is the preferred process for ammonium sulfate and gypsum
extraction, as they have over 120 operational and successful installations on coal
plants globally, and are headquartered in Lebanon, PA.

MARSTAEX

Ammonium Sulfate WFGD Technology
OVERVIEW FOR. GENERAL INDUSTRY INFORMATION
Tuly 2007

Background

Marsulex Emvirenmental Tachnologies (MET) has developed an effsctive ammania scrubbing
technology that removes sulfnr dicmde (50;) from bodler flue gases and produces mgh-value
ammonium sulfate (AS) frtilizer. The AS scrubbing system uses proven wet flue gas desulfmization
(WFGD) equipment and therefore can achieve the same high relizbility of the more faditional

limestone-based WFGD. The produced high-value AS fatilizer enhancas the project economsics.

The first Sald pilot of this technolozy was successfully axscuted at the Dakota Gasification (DGC)

facility in the early 1990°s and led to 2 sub fall-scale | installation at that site. This

AS WFGD system has been scrubbing flue gas and producing fertilizer in accordance with desizn for
well over 10 years now. In late 2006, the second commercial application of the AS WFGD went mio

operation at the Syncrude Upgrading Expansion — Phase 1 (UE-1) Project in Alberta, Canada

The MET AS WFGD process is similar to the more familiar limestone'gypsum WEFGD process as
tlhustrated in Figure 1. In fact, many components are common between thess fwo processas, such as
the zbsorber vessel, recycle pumps, spray nozzles, ete. The equipment components which differ are
raagent handling and dewsztering. Limestone-based WFGD usually raquires 2 fairly complex raagent

shury preparation system consisting of a | storage silo, weigh fesder, wet ball mll with all

vequired accassory equipment, cyclone classifier, ball mill product sump with agitator, ball mill

product pumps, limestone shury tank and limestone shury feed pumps. In comparison, the simpler AS
WFGD ammonia feed system conmsists of an zmmonia storage tank, ammonia feed pumps azd a
wvaporizer in the event of anhydrons anmenia supply. The AS WEGD process employs centrifuges for
dewstering, in lieu of belt or rotary drum filters, based on their ability to produce a low moisture cake

and smaller plot area requirement.

Economies

The favorzble economics of the MET AS-FGD technology resides in the ability to process low cost,
high sulfir coals while zeneratmz a high-value fartilizer product. The economic model of the AS-

FGD favors higher sulfur in the fuel via the increased AS production rate and potential for higher nat

Fage 1af &
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Synthetic Diesel fuel and synthetic natural gas for transportation fleet
service, methanol, ammonia, urea and ethanol

The process to be used in manufacturing shall be catalytic steam reforming as
provided under license from either KBR, Uhde gmbH or Linde Gases, Inc.,
applying the captured CO2 plus steam to the reformer and passage of the mix
through the reformer’s catalytic cracking array. Linde Gases, Inc., are the
preferred vendor, as their experience traces back fifty years, and they are
headquartered close by in Blue Bell, PA. Please see the following technical
literature for an overview of the vendor and the process. Again, unless the time,
money and expense of investing in a gasification array is to be undertaken, the
plan is to use natural gas from an on-site pipeline to serve as the provider of
feedstock for the catalytic steam reforming process, NOT for the steam
generating aspect. Steam is expensive to make with natural gas, but the
biomass-coal combination solves that problem while making it possible to
monetize at its maximum yield ALL the natural gas provided to the system.

How carbon capture is to be achieved using UOP CO2 membrane filters which is
to be located downstream of the Marsulex unit as part of the final flue gas
ductwork and is non-technically described below as well. . The toxic byproducts
of wood combustion, unaddressed in most biomass combustion arrays (toluene,
benzene, highly mutagenic organics, heavy metals, etc.) as described in the



http://www.kbr.com/Technologies/Ammonia-and-Fertilizer/
http://www.uhde.eu/publications/brochures.en.epl
http://www.linde-engineering.com/process_plants/index.php
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attached .XLS Environmental Protection Agency document (please see right
hand table tabbed ALLOTHERPLLNTS), will also be removed to a concentration
of less than both commercial sanitary food grade standards and the emission
standards of all other known biomass plants in the country for chemical purity,
including soft drink manufacturers. No untried nor uninsurable prototypes will be
part of this plant.

Verantis EPA wood toxins
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V. Operational Plan
Financing phase

1. Presentation of prospectus to targeted equity participants to time of equity
participation acceptance: 90 days

2. Parallel activities (obtaining letters of intent to buy co-production
commodities from fertilizer and chemical firms, crafting of power purchase
agreement with interested parties, etc.): 90 days

3. Obtaining of funding for feasibility study from targeted equity participants:
60 days

4, Obtaining of letters of intent on project funding from equity participant(s):
60 days
5. Purchasing of underwriting insurance for the overall project funding from

appropriate specialist underwriting firm: 30 days

6. "Calling" of the letters of intent from equity participants: 30 days

7. Due diligence respecting applications for environmental permits: 2-4 years
8. Other due diligence qualifying facility filings: 1 year

9. Finalizing of Power purchase agreements 2 years

10. Crafting and issuance of RFP's to contractors for construction: 1 year

11. Groundbreaking upon award of construction contracts
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Construction and commissioning phase
(Conducted under the guidance of the construction management team)
Delivery of the last of the major components: 1 year

Organizational planning, tactical detail development and deployment of the
managerial team (concurrent with construction phase initiation): 1 year

Time to completion of construction from groundbreaking date: 2.5-3.0 years
Training of operations and maintenance crews: 6 months

Commissioning and shakedown of the facility (concurrent with above training
activities): 6 months

Production phase

Commence delivery of electric power to grid

Commence marketing, manufacture and delivery of chemical byproducts
Commence research efforts on new applications for oxy-fuel burners

Commence consulting to the electric utility, steel, chemical and refining industries
to aid them in installing and commissioning similar arrays.
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Management and Organization (Proposed)

Project Owners:

Billing, Purchasing &
Procurement

Design & CME Oversight

\

Turtle Mountain Chippewa
Project Management Team

Command & Control, Security,
IT & Human Resources

Marketing, Scheduling
and Logistics

Production & Consulting
Administration

Safety, Regulatory, & Planning

Manufacturing Procedures &
Quality Assurance

Operations, Maintenance,
Construction and Upgrade

Research, Development and
Degreed Intern Team

Technical Apprenticeship
and Training
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Ammonia Based CO2/S0x/NOx Removal

) VERANTIS

Enviranmenial Solutions Group

4 dtd 12 Sep 2011
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A major company in the chemical process industry
recently upgraded their liquid waste incinerator to a
higher capacity. After reviewing current technologies,
they chose Verantis' IWS™ pollution abatement system
based on their previous successful emmen(es wlth this
product. Th
that all use ionizing wet scrubbers to remove acid gases
and fine particulate that can include various heavy
metals such as antimony, lead, and zinc.

The original system had been in operation for over 20
years and was upgraded with an additional IWS™ stage
to meet new regulatory requirements for particulate.
IWS® systems are capable of achieving outlet particulate
loadings below 0.001 gr/DSCF. The unique design of
the IWS® combines the particulate removal capabilities
of a WESP with the gas scrubbing capabilities of a
packed crossflow scrubber. Each unit is modular and pre

lonizing Wet Scrubber (IWS) Removes Both
‘Acid Gas and Submicron Particulate

dioxsass ol inenllrion snd multel ; Application L Vit
be stagedina series, parallel, or both to achieve very high Incineration
removal efficiency for the toughest submicron particles Exhaust Volume 64400 ACFM
such as IO, The IWS™ also has a very low pressure drop
compared to other traditional wet particulate scrubbers Exhaust Temperature 147°F saturated
such as venturi systems and can be easily retrofitted to L 30WC.
existing equipment trains. Pilot equipment is available (<1.0 per stage)
for field testing. Contaminant Ha, c‘;ﬂ“:’qf::’:“"""
Acid Gases > 99.9%
Product Literature: Particulate > 98%
(<0.003 gr/ DSCF)
IWS™/IPS® Scrubber Systems CCT-35
IWS Bulletin 12-19 Dhiute

IWS Pilot System

O VERANTIS

Environmental Solutions Group

Matertals of Construction | FRP &Polypropylene

14955 Sprague Road, Suite 250+ Cleveland, OH 44136 USA
Ph: 440-243-0700 - TF: 800-024-0054 - Fax: 440-243-0854
E-mall: Case@Verantis.com

Verantis CO2/S0x/NOx removal
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Marsulex experience Biomass control issues  Biomass/coal combustion

An example of the range of products which can be produced
through emissions capture is provided below. The same
array to be used in the proposed plant for acid gas (SOx +
CO2) emissions capture has been in continuous operation at
this facility, the Dakota Gasification plant, for over 10 years,
with major modifications now in place for the C02 capture
downstream from the Marsulex wet scrubber:

http://www.dakotagas.com/Products/Product Profiles/index.html

Respectfully submitted,
Walter James O’Brien
Power plant cost analyst

W_James_OBrien@myway.com
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