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ABSTRACT 
 
This project was a cooperative effort between the US Department of Energy, the Illinois 
Clean Coal Institute and the Ohio Coal Development Office with the objective of 
developing a preliminary evaluation of the feasibility of using gasified coal as an 
industrial fuel source. The project sought to work with the large energy consuming 
industries in the states of Ohio and Illinois in an effort to document the parameters 
involved in their energy consumption. Industrial energy consumption information was 
then to be used to identify “Industry Clusters” – groups of companies having 
consumption patterns, both in terms of overall demand and demand variation that might 
support the installation of a coal gasifier in an “energy park” that would provide the 
energy-related products required by these facilities.  

 
The project identified four potential clusters in Ohio and one in Illinois. A study by the 
Gas Technology Institute suggests that a co-generation facility producing electricity and 
synthetic natural gas could be economically viable in the identified clusters under a 
reasonable set of assumptions covering the anticipated capital cost, future electric and 
natural gas pricing and anticipated rate of return on capital. The proposed facility would 
be “carbon capture ready” in that the equipment to capture and pressurize carbon dioxide 
has been included in the estimate. 
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EXECUTIVE SUMMARY 
 
Manufacturing is a major basis of the economies of Ohio and Illinois. A significant 
portion of manufacturing activity in these states are found in the industry groups that 
were the focus of the US Department of Energy’s “Industries of the Future” program – 
Aluminum, Chemicals, Forest Products, Glass, Metal Casting, Mining, Petroleum 
Refining and Steel. Companies in these sectors have found themselves under tremendous 
competitive pressures as a result of the rising cost of energy whether it be electricity, 
natural gas (NG), or other chemical items, such as hydrogen, methanol, ammonia, etc. 
that have traditionally employed either petroleum or natural gas as a feed stock in their 
manufacture. For example, from 2001 through 2007, manufacturers in Ohio and Illinois 
have had to deal with natural gas costs averaging approximately 40% higher than the 
national average in Ohio and 20% higher in Illinois according to figures from the Energy 
Information Administration of the US Department of Energy (US DOE). 

 
In the overview, coal gasification and post gasification processes seem to be ideal 
technologies to provide future energy needs in these states at prices that may be 
competitive with traditional energy sources. These technologies are well established and 
industrially-hardened with a long history of development and use. However, these 
technologies also tend to be very capital intensive with economically viable capacities far 
too large for most individual industrial applications. The current project is based on the 
belief that by identifying appropriate groups of industrial facilities that in the aggregate 
have sufficient demand to support the installation of one or more coal gasification units is 
a critical step in laying the groundwork for coal gasification facilities to serve the 
industrial sector. The project involved three components: 

 
 definition of industrial needs and “industry clusters” 
 technology “matching” of gasifier technology and post-gasifier processing 
 preliminary engineering estimates of capital and operating costs. 

 
The intent of the program was to develop an understanding of the overall needs and 
periodic use patterns of “energy products” at manufacturers in Ohio and Illinois. A 
questionnaire was developed which included typical energy sources like electricity, 
natural gas, fuel oil, in addition to other gases and chemical species that might be easily 
produced in a gasification facility - such as nitrogen, argon, carbon dioxide, etc. (by-
products of oxygen production in an air separation unit); coal tar products (by-products of 
fixed bed gasification); sulfur; and other chemicals that can be produced from syngas 
such as ammonia, methanol, hydrogen, etc. However, the goal of developing data on 
various types of energy products and temporal variations in energy use proved too 
ambitious and yielded data primarily related to electricity and natural gas consumption. 
 
Data on industrial energy consumption for electricity and natural gas was obtained from 
the questionnaire and a number of sources and used to construct potential industry 
clusters for each state. Four potential clusters were identified in Ohio centered in Stark, 
Perry, Seneca and Greene Counties. A single cluster was identified in Illinois centered in 
Kane County and covering the 15 counties in the northeast part of that state.  
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The Gas Technology Institute (GTI) conducted a study to determine the economic 
viability of a gasification facility designed to co-generate electricity and natural gas and 
serve the energy needs of companies in these clusters. This study highlights the need to 
co-generate electricity and synthetic natural gas in any proposed facility in order to be 
economically viable and the dependence of the facilities economics on the relative 
pricing levels between these two energy products.  Their conclusions suggest that a $900 
MM carbon-capture-ready facility processing ~ 5350 metric tons of Ohio or Illinois coal 
per day could be viable assuming coal prices of $35/ton; electric prices of 8 cents/kWh; 
and natural gas prices in the $4.50 to $5.00/MM Btu range. The economics could become 
even more attractive by identifying additional markets for potential by-products of the 
gasification process most particularly the use of captured CO2 for enhanced oil recovery.     
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OBJECTIVES 
 
The objective of the program was to build a basis for a coal-based energy resource for 
manufacturers in Ohio and Illinois that could provide energy stability and increased 
competitiveness in world markets. The project developed methods of identifying viable 
clusters of industrial companies as either stand alone users, cluster anchors or cluster 
members, with sufficient aggregate demand to support the construction of an industrial 
gasification park based on local coal resources. These parks were envisioned to be 
“polygeneration facilities” consisting of units that could produce electricity, synthetic 
natural gas (methane), industrial syngas, Fischer-Tropsch liquids, etc. as needed by the 
cluster participants. The project involved: 

 
 developing the data to define industrial needs and “industry clusters”, 
 matching gasifier and post-gasifier technologies to these needs, 
 preliminary estimates of capital and operating costs and overall economic viability. 

 
INTRODUCTION AND BACKGROUND 

 
Many of the companies in the industry groups that were the focus of DOE’s “Industries 
of the Future” program (Aluminum, Chemicals, Forest Products, Glass, Metal Casting, 
Mining, Petroleum Refining and Steel) have found themselves under tremendous 
competitive pressures as a result of the rising cost of energy whether it be electricity, 
natural gas (NG), or other chemical items, such as hydrogen, methanol, ammonia, etc. 
that have traditionally employed either petroleum or natural gas as a feed stock in their 
manufacture. 
 
Manufacturers in these industry sectors form a significant portion of the manufacturing 
economy in Ohio and Illinois and have been particularly hard hit in the past with natural 
gas costs averaging approximately 40% higher than the national average in Ohio and 

20% higher in Illinois 
as shown in Figure 1.  
 
While long term 
supply contracts and 
volume utility pricing 
practices modifies the 
impact of these 
historical cost figures, 
the figures represent a 
disturbing trend that 
could affect the 
viability     of      large, 
energy   -   consuming 
manufacturers in these 
states. 
 

Figure 1. Natural Gas Prices for Industrial Customers 1
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In the overview, coal gasification seems to be an ideal technology to provide future 
energy needs. It has been estimated that the United States has over 240 years of proven 
coal reserves2 at current usage rates. Coal gasification is a proven, industrially-hardened 
technology capable of generating electric power as well as synthesis gas (commonly 
called syngas). Syngas can be used directly as a fuel or it can be manipulated through a 
variety of well-known, well-established, industrially-proven catalytic processes to 
produce a myriad of products that can help alleviate energy related cost and supply 
pressures. These include gaseous products such as fuel gas and synthetic natural gas 
(SNG or methane); ammonia, a main constituent of fertilizers; and hydrogen. Liquid 
products can also be produced from syngas such as methanol, a major chemical 
precursor, and Fischer-Tropsch (FT) liquids, essentially synthetic crude oil. FT liquids 
can be further refined through proven technologies into diesel fuels, jet fuels, gasoline, 
lubricating oils and greases and other petroleum derived liquids. A strategy for increasing 
the use of coal is presented in the recently released report to Energy Secretary Bodman 
entitled “Coal: America’s Energy Future”3 A major portion of this report focuses on the 
role of coal gasification in sections dedicated to “Coal-to-Natural Gas”, “Coal-to-
Liquids” and “Coal-to-Hydrogen”.  
 
Although coal gasification and post-gasification processes are well established, these 
technologies have their own issues that have, to this point in time, limited their 
applicability. Foremost among these is that the gasification of coal and other potential 
carbon-bearing feed stocks such as biomass, black liquor, post-consumer wastes, etc. 
have been relatively expensive compared to the market price of crude oil and natural gas. 
While estimates vary, one previous study indicated that gasification derived liquids might 
be produced at an equivalent of approximately $50 to $55/bbl of oil and gasification-
derived SNG from $6.70 to $7.50 per 1000 cu. ft.4  
 
In addition, the currently available configurations of these technologies are very capital 
intensive with economically viable capacities far too large for most individual industrial 
applications. Capital cost considerations arise from the base unit cost as well as current 
industrial reliability standards which necessitate building a spare gasifier to insure 
uninterrupted product availability. Gasification technologies themselves are not all 
identical. The composition of gasifier outputs varies considerably between fixed-bed, 
fluid-bed, and entrained flow units as shown in Table 1. 
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In addition to the variation in gasifier output based on the selected design, further 
variation is possible based on the operating parameters selected in each particular gasifier 
installation, such as operating pressure, temperature, coal feed rate, steam feed rate, and 
oxygen source (air or pure O2 from an air separation unit). As a result, the selection of a 
particular design and a particular set of operating parameters for a gasification system is 
dictated by the intended post-gasification processes and end-product production planned 
for the facility. 
 
The current project approaches these issues by identifying groups of industrial facilities 
that have sufficient aggregate demand to support one or more coal gasification units. This 
approach was believed to be a critical step in laying the groundwork for coal gasification 
facilities to serve the industrial sector. 
 

EXPERIMENTAL PROCEDURES 
 
The procedures used in the project can be broken into two major divisions. The first of 
these divisions addresses the procedures employed during the collection and processing 
of industrial energy data. The second addresses the procedures used in matching gasifier 
and post-gasifier technologies to the industrial use patterns and those used to generate 
preliminary capital and operating cost estimates. 
 
DATA COLLECTION AND PROCESSING 
 
This program sought to develop an understanding of the overall needs and use patterns of 
energy products at manufacturers in Ohio and Illinois. The main tool envisioned was an 
on-line questionnaire (See Appendix A1). Items in the questionnaire included typical 
sources like electricity, natural gas and fuel oil. Other material that might be produced as 
a by-product in a gasification facility were also included such as nitrogen, argon, carbon 
dioxide, etc. (by-products of oxygen production); coal tar products (by-products of fixed 
bed gasification); sulfur. In addition, other chemicals that might be readily produced from 
a syngas stream, such as ammonia, methanol, hydrogen, etc, were also included. 
 
As well as quantifying the overall use of particular energy products the questionnaire also 
attempted to define the kind of temporal variations that might be present in the use of a 
particular energy sources within a facility. These variations might include shift 
scheduling, vacation schedules, maximum electric loads, etc. that might have a potential 
effect on the operation of a gasification facility, a facility which functions most 
efficiently in steady-state, continuous operation. Other questions looked to identify the 
facility’s position on long term supply contracts and their desirability in controlling 
energy costs. 
 
A combination of individual contacts with prospective responding companies, building 
relationships with trade organizations and economic development entities in the states 
and an on-line questionnaire that did not have to be filled out at a single sitting was 
considered to be the best approach to developing the needed data.  
 



 

 7

The need for confidentiality was recognized during the proposal phase of the project and 
led to the development of a Confidentiality Policy that included: 
 

 Each responding company being assigned a randomly-generated user 
identification number and a user-defined password to prevent 
unauthorized access to company’s data. 

 Segregation of personally identifiable information such as names, 
telephone numbers, addresses, etc. from the data provided. 

 Restricted third-party access to individual company data. 
 Appropriate steps to ensure that publically released information could not 

be used to identify individual companies. 
 
The primary focus of the data collection activity was to secure use information from the 
companies whose names were included on the US DOE “Largest Energy Users” list.7 
These companies were categorized into three user groups – those using more than  
1 trillion Btu/yr; those using 0.3 to 1.0 trillion Btu/yr; and those using 0.1 to 0.3 trillion 
Btu/yr. As such, these industrial facilities represented significant energy consumers that 
could form the basis of an industrial cluster that might support a gasification facility. In 
addition, the general energy use groupings could be used as a guide for estimating energy 
use at facilities that might not respond to the questionnaire. 
 
It was recognized that the data collection activity would not be successful in all cases in 
securing direct input from all major energy consumers within Ohio and Illinois. In order 
to extend the usefulness of the study, actual energy consumption data was secured from 
other programs within government agencies in Ohio and Illinois and all the data obtained 
was used to estimate the energy consumption at other facilities within the same North 
American Industry Classification System (NAICS) classification from the major energy 
consumers list provided by the US DOE. As an example, data obtained from integrated 
steel facilities could be used to approximate energy use at other integrated facilities based 
on public data published on blast furnace capacity. This approach would result in a 
greater number of companies being included in locating viable clusters. 
 
Once the necessary data had been collected and developed it was segregated into clusters. 
Discussions with GTI personnel indicated that their past experience had shown that a 
cluster should be no greater than 50 miles in radius in order to economically deliver the 
end products in a cost effective manner through dedicated lines. In order to implement 
this recommendation and yet simplify data acquisition the decision was made to construct 
clusters by county rather than through a strict 50 mile radius decision rule. 
 
After facility energy use was developed, each facility was located in its appropriate 
county and grouped into potential clusters. Counties having no reporting facilities or only 
minor facility energy use were not considered in cluster development. In addition, 
counties that may have been located in more then one cluster were placed in the cluster 
that had the largest overall potential demand under the assumption that the economic 
viability of any cluster would be dictated by the overall economies of scale that would 
accompany the largest possible clusters. 
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TECHNOLOGY MATCHING AND COST ESTIMATION PROCEDURES 
 
Based on the industry use data generated, the Gas Technology Institute (GTI) undertook 
to develop estimated costs of potential gasification facilities to serve the needs as defined 
in each cluster. To do so, GTI used heat, material balance and cost data generated through 
three published case studies. One of these case studies was based on processing Illinois 
#6 coal; one was based on processing Eastern Kentucky coal which is characteristic of 
eastern coals available in Ohio, Pennsylvania and Kentucky; and one was based on Texas 
lignite and could be adjusted in a fashion to be useful in the current investigation. This 
information was used to develop four different scenarios for the production of SNG and 
electricity from bituminous coal each geared to address some or all of the needs in each 
identified cluster. Capital cost estimates were adjusted to 2009 dollars using the Chemical 
Engineering Plant Cost Index (CEPCI). The complete report from GTI, detailing the 
methodology, approach, results and recommendations appears in Appendix A4. 
 

RESULTS AND DISCUSSION 
 

Task 1.  Develop an Energy Use Questionnaire.  
 
An energy use questionnaire was developed that sought to determine a company’s current 
energy consumption patterns and attitudes with respect to the use of possible use of 
gasification-based alternative fuels. A copy of that questionnaire appears in Appendix 
A1. The questionnaire captured data such as a determination of the types of fuels 
currently used and their nominal Btu values; the amount of fuels consumed on a daily 
basis and daily variations in this demand; the amount of gaseous or liquid feed stocks 
used in the process; the amount of electricity consumed and the general daily load 
variation; the process in which alternative fuels might be used and the attributes of the 
process combustion system; the impact of various air quality regulations that might 
impact the use of alternative fuels, production operating shifts, etc. 
 
Task 2. Develop Project Policies.  
 
The confidentiality and non-disclosure policies that appear in Appendix A2 were 
developed. These policies sought to reassure participating facilities that the data they 
provided would not be publicly disclosed in a format which would inform competitors of 
their specific energy use patterns. 
 
Task 3. Define Cluster Criteria.  
 
Discussions between Energy Industries of Ohio (EIO) and Gas Technology Institute 
(GTI) personnel adopted the past experience that GTI had developed with respect to the 
geographic extent of a workable industry cluster. GTI’s experience had determined that 
an energy generation facility could economically deliver end products in a fifty-mile 
radius. In an attempt to facilitate discussions with economic development organizations 
and streamline data acquisition the decision was made to construct clusters on a county-
by-county basis that would approximate a strict 50 mile radius. 
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Task 4. Preliminary Cluster Identification.  
 
The DOE’s list of the largest energy consuming companies for Ohio and Illinois included 
approximately 187 entries for Ohio and approximately 145 entries for Illinois. These 
locations were plotted as shown in Figure 2 with attendant 50 mile radius circles drawn.  
 
 

 
 
It appeared that Ohio might have approximately 5 clusters which included 182 of the 187 
entries on the DOE list. In Illinois, six potential clusters covering 134 of the 139 
companies on the DOE list seemed possible. However, 4 of the 6 Illinois clusters appear 
to have significantly lower potential energy use than the other Ohio/Illinois clusters. 
 
Task 5. Contacting Companies to Explain and Discuss the Project. 
 
Contacting Companies to Explain and Discuss the Project. As the project entered the data 
collection phase the economy began its precipitous decline. With companies cutting back 
operations and reducing expenses to the greatest extent possible, it did not seem practical 
to expect that manufacturers would attend centralized meetings to discuss a project that 
was not directly related to their daily operations. 
 
As a result, EIO personnel contacted companies, trade associations and economic 
development groups in Ohio and Illinois to discuss the project and answer any questions. 
These calls were followed up by e-mails containing a brief letter of explanation, the 
project confidentiality policy, and the on-line questionnaire. Approximately a week after 
sending out this e-mail, a follow-up phone call was placed to make certain that there were 
no additional questions that had not been addressed. In total, 173 of the large energy 
consumers in Ohio and 120 in Illinois were contacted directly using this approach. In 
addition to contacting companies EIO personnel also contacted 36 groups to solicit their 
assistance in contacting their stakeholders and encouraging them to respond to the 
questionnaire. Among this group were national and state industrial trade associations and 

Figure 2. Potential Ohio and Illinois Clusters
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state and local economic development organizations in Ohio and Illinois.  
 
Task 6. Data Acquisition.  
 
The development of actual company energy data proved the most problematical portion 
of the project for a number of reasons, including: 
 

 The economy proved to be extremely uncooperative but highly instructive. As 
data collection activities began in earnest, prices for oil, natural gas began their 
free fall with oil prices reaching the $40/bbl level and natural gas prices falling 
below $6/mm Btu. This development highlights the difficulty encountered in 
planning large scale gasification facilities. Market demand and facility economics 
are based on prices of traditional energy sources. When they rise or when they 
are higher than normal, demand for alternatives is great. When they fall or are 
lower than normal, demand and interest in alternatives disappears. The dramatic 
drop in energy prices essentially sapped any enthusiasm for the proposed effort 

 
 In addition to dramatic drop in energy prices resulting from the economic 

downturn, companies were scaling back operations and personnel in an effort to 
maintain margins and profitability. A number of the large energy consuming 
manufacturers, such as steel mills, went into shutdown. At other facilities the 
remaining personnel were focused on operating issues and did not have the time 
or interest to participate in anything not directly related to their core business.  

 
 The objective of the project – to identify overall and temporal use patterns for 

electricity and natural gas as well as data on related energy products that could be 
provided by a gasification facility – resulted in an on-line questionnaire that was 
deemed too imposing or intrusive for many companies. A far simpler approach 
may have been more successful but would not have satisfied these objectives. 

 
 A number of individuals contacted felt that they had to have their participation 

approved at the corporate level and, given the state of the economy and energy 
prices, were not interested in going through this process. 

 
 The assistance from trade associations and county/state economic development 

organizations never materialized to the level anticipated. Even those 
organizations that had input into the project proposal during its preparation were 
unwilling to assist in developing contacts at their member companies given the 
economic conditions facing their industry. 

 
In order to add additional substance to the investigation, data on traditional energy 
consumption developed by other state-sponsored programs in Illinois and Ohio were 
obtained through the state energy offices. This data was limited to overall consumption of 
electricity and natural gas with limited data available on other energy uses. As a result, 
data on other energy product use was so limited that little of this data is shown in the 
tables and none were included in the work performed by GTI on economic viability. 
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A more comprehensive view of potential energy consumption in each cluster was 
estimated by extrapolating the actual energy data obtained to other facilities included in 
the US DOE’s Large Energy User list but for which actual data was not available. These 
extrapolations were based on NAICS classifications, publicly available data on facility 
capacities and the general consumption levels shown in the list. No attempt was made to 
adjust energy consumption figures, whether actual or extrapolated, to account for the 
current economic situation. As a result, the energy use data represent what should be 
anticipated under “normal” economic conditions. Appendix A3 contains the coded data 
that was transmitted to GTI to determine potentially viable clusters. The entries in light 
green represent data provided by individual facilities. The data shaded in gray were 
extrapolated from the company submitted data for other facilities in the  
US DOE Large Energy User list.  

 
The potential clusters located in Ohio are 
shown in Figure 3. Four potential clusters 
were identified and transmitted to GTI for 
evaluation. The Southeast Ohio Cluster is the 
smallest of the four clusters in Ohio at ~ 1 
trillion kWh/year of electricity and 12.5 
trillion Btu/year of natural gas. The center of 
this cluster is in north central Perry County. 
The Northwest and Southwest clusters are 
essentially equal in size at ~ 1.6 T kWh/year 
of electricity and 30 T Btu/year of natural 
gas. These clusters are centered in 
northwestern Seneca County and near the 
border between northwestern Greene and 
northeastern Montgomery County, 
respectively.  

 
The largest cluster is the Northeast Ohio cluster, centered in Stark County. This cluster is 
expected to consume ~ 4.5 T kWh/year of electricity and nearly 70 T Btu/year of natural 
gas. In addition to the size of this cluster is its relatively close proximity to the coal fields 
of eastern Ohio and its location over the 
Clinton Formation oil fields of eastern Ohio 
would facilitate coal delivery and carbon 
sequestration through enhanced oil 
recovery.  
 
Figure 4 shows the only significant cluster 
identified from the Illinois data. This result 
may have come from a lack of response 
outside the Chicago area or from a focus of 
state efficiency programs in the Chicago 
area. However, the DOE Large Energy User 
list contained facilities from across the 
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entire state that were considered during the development of clusters. Even with this data 
included, industrial areas outside the Chicago cluster simply did not rise to a level of 
aggregated energy consumption where they would be deemed to represent a reasonably 
sized cluster. On the other hand, companies in the Chicago cluster have significant needs 
for electricity (1.6 T kWh), and natural gas 271 T Btu/yr and represented the largest 
potential cluster identified. 
 
Task 7. Evaluate Cluster Viability.  
 
The data developed during Task 6 were transmitted to GTI to determine whether the 
proposed cluster actually constitutes a viable candidate that could support a gasification 
facility. As explained in the comments on Task 6, this data was limited to the anticipated 
needs for electricity and natural gas and, as such, limited GTI’s evaluation to gasification 
facilities that produced SNG in a process with co-generated electricity rather than a much 
larger facility producing other energy products as well.  
 
The measure of economic viability adopted by GTI personnel for this effort was whether 
the gasification facility could produce products (electricity and SNG) at prices that would 
be competitive in the market place with the products generated from traditional sources. 
Under the assumption that such a gasification facility would take a number of years to 
construct, the prices for energy in 2015 developed by DOE’s Energy Information Agency 
(EIA) were used as the measure of economic viability. 
 
Three published case studies, involving electric and SNG production through coal 
gasification, were used as the basis of GTI’s evaluation8. These studies were based on 
Illinois #6 coal, eastern Kentucky coal (representative of eastern coals from Ohio, 
Pennsylvania and Kentucky in general) and Texas lignite. The lignite study was modified 
to represent coals of interest for the purpose of the evaluation. Four separate “economic 
cases” were developed using the information available from these studies. Three of these 
cases demonstrated the importance of the gasification technology chosen; the need for 
design flexibility maximize facility revenues; and the overall limitations of coal feed rates 
and facility capital cost.  
 
The fourth economic case indicates that a gasification facility that could satisfy a portion 
of or all the energy needs in the proposed clusters would be economically viable under 
“suitable market environments” and a relatively modest-sized gasification facility. The 
assumptions used in developing this case were a retail sales price for SNG of $4.00 to 
$4.50/MM Btu, electric prices of $0.08/kWh; coal supply contracts at $35/metric ton and 
a rate of return on capital of 12 to 13%. The facility would cost approximately $900MM 
and would consume ~ 5,345 metric tons of coal per year. 
 
One aspect of the facility design in the fourth economic case is that it is “carbon capture 
ready”. The capital and operating costs for recovering ~ 8,000 metric tons/day of pipeline 
quality CO2 at a pressure of 2000 psig are included in this case since it was considered 
unreasonable to assume that such a facility would be permitted without carbon capture 
technologies. However, since there are currently no CO2 pipelines in Ohio or Illinois a 
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revenue stream commensurate to the availability of this quantity of CO2 was not included 
in the evaluation of facility economics. The development costs for such a pipeline are 
referenced in the report and the development of such a market for enhanced oil recovery, 
particularly for the NE Ohio cluster that sits over the Clinton Formation oil field would 
improve the overall facility economics. For a complete discussion of the economic 
evaluation of gasification facilities of the clusters identified in this project, refer to the 
GTI report which appears in Appendix A4. 
 
Task 8. Reporting.  
 
This report represents the report anticipated in the proposal. Originally it was felt that the 
volume of information that would be developed would make it possible to prepare 
separate reports for each state but this proved to be unnecessary. 
 
Task 9. Project Management.  
 
The project has been completed on-time and on budget, given the varying project periods 
granted by the three funding sources. 
 

CONCLUSIONS AND RECOMMENDATIONS 
 
1. Four industry clusters were identified in Ohio that are large enough to support an 
economically justified coal gasification system for manufacturers. These clusters were 
centered in Stark, Perry, Greene and Seneca Counties. 
 
2. A single industrial cluster was identified in Illinois that is large enough to support a 
coal gasification system for manufacturers. This cluster was centered in Kane County 
serving the Chicago area and the northeastern counties of the state.  
 
3.  The capital need for a plant co-producing ~ 50 MM SCF/day of SNG and ~ 230 MW 
of net electricity from ~ 5,345 metric tons/day of bituminous Ohio or Illinois coal would 
be about $900 MM (May 2009 dollars). This cost estimate includes a very high recovery 
factor (plus compression to 2,000 psig) for nearly pure CO2 that would be produced in 
such a facility. With a price of about $35/metric ton for Ohio/Illinois coals, electricity 
prices of about 8 cents/kW-hr, and a target ROI of about 12-13%, a retail selling price for 
SNG of about $4.5-$5.0/MM Btu (2009 dollars) can be achieved. 
 
4. The economics of such a facility look quite favorable if the EIA projections for the 
price of natural gas and electricity in the period 2015-2025 materialize. However, optimal 
economic viability and maximization of profit for this facility make it important to secure 
long-term purchase price agreements for electricity and coal, and to develop a suitable 
plant design with sufficient flexibility to take advantage of the seasonal price variation 
for SNG and electricity. 
 
5. The economic evaluation that was undertaken as part of this project did not include 
the sale of any by-product materials associated with the operation of the gasification 
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facility but did include the capital and operating costs of recovering a high percentage of 
the CO2 generated. The development of by-product markets, particularly the sale of CO2 

for EOR applications, would positively impact the economics of the facility. 
 
6. If there is an interest on the part of any of the funding agencies, EIO and GTI could 
work with specific firms offering gasification technologies to develop detailed mass and 
energy balances and cost estimates for a plant in a specific Ohio/Illinois location with 
coal feed rates and product distributions similar to those in economic Case D of the GTI 
study (Appendix A4). Included in this more detailed study would be an effort to identify 
markets for by-products generated by the facility as well as attempting to further define 
the nature and extent of potential geologic and/or EOR carbon storage options. 
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DISCLAIMER STATEMENT 
 
This report was prepared by Lawrence C. Boyd Jr., Energy Industries of Ohio, with 
support, in part, by grants made possible by the Illinois Department of Commerce and 
Economic Opportunity through the Office of Coal Development and the Illinois Clean 
Coal Institute.  Neither Lawrence C. Boyd Jr., Energy Industries of Ohio, nor any of its 
subcontractors, nor the Illinois Department of Commerce and Economic Opportunity, 
Office of Coal Development, the Illinois Clean Coal Institute, nor any person acting on 
behalf of either: 
 
(A) Makes any warranty of representation, express or implied, with respect to the 

accuracy, completeness, or usefulness of the information contained in this report, 
or that the use of any information, apparatus, method, or process disclosed in this 
report may not infringe privately-owned rights; or 

 
(B) Assumes any liabilities with respect to the use of, or for damages resulting from 

the use of, any information, apparatus, method or process disclosed in this report. 
 
Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 
endorsement, recommendation, or favoring; nor do the views and opinions of authors 
expressed herein necessarily state or reflect those of the Illinois Department of 
Commerce and Economic Opportunity, Office of Coal Development, or the Illinois Clean 
Coal Institute.  
 
Notice to Journalists and Publishers:  If you borrow information from any part of this 
report, you must include a statement about the support received from the state of Illinois, 
the state of Ohio and the US Department of Energy. 
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On-line Energy Use Survey 
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FACILITY OPERATION 
How many shifts does your facility operate?   

 □ 1    □ 2    □ 3  
What are the hours for each shift? 
 First Shift:_____ to _____; Second Shift:_____ to______; Third Shift:____ to _____ 
If your facility has regularly scheduled production downtimes for maintenance or vacation, please indicate 
the typical timing of these shutdowns and the typical shutdown duration. 

Scheduled Downtime, Month Expected Duration 
  
  

ENERGY PRODUCT USE 

Please provide the annual volumes purchased by your facility for each energy product. 

□  Electricity – Usage and peak demand for the prior 12 months 

 Usage (kWh) Peak Demand (kWd) 
January   
February   
March   
April   
May   
June   
July   
August   
September   
October   
November   
December   

 

  Do you have a Long-term Supply Contract? 

   □ Yes   □ No  Years remaining in contract  _______ years 
 Do you have an Interruptible Supply Contract? 

  □ Yes    □  No 
 Would you be willing to pay a premium for Non-Interruptible service  

   □ Yes    □  No  
  What Percent of your Electric usage occurs during each operating shift? 
   (If accurate figures are not available, estimates are acceptable) 
 

 Shift First Second Third 
Electric Use, %    

Would you be interested in a long term electricity contract (~ 10 yr)?  

 □ Yes    □  No 
Would you be willing to pay an initial premium for electricity to obtain a known, guaranteed 

price over the entire term of the contract? 

 □ Yes   □ No 
Do you have a “take or pay” provision in your electric supply agreements? 

 □ Yes    □ No 

□  Natural Gas Usage for prior 12 months. 
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 Usage (mm Btu) 
January  
February  
March  
April  
May  
June  
July  
August  
September  
October  
November  
December  

Do you have an Interruptible Supply provision in your contract?  

□ Yes    □  No  
 Do you have a long-term Supply Contract? 

  □ Yes    □  No    Years remaining in contract  _____ years 
Would you be interested in a long-term Natural Gas contract (~ 10 yr)?  

 □ Yes    □  No 
Would you be willing to pay an initial premium for Natural Gas to obtain a known, guaranteed 

price over the entire term of the contract? 

  □ Yes    □  No 
 Approximately how many Natural Gas burners are used in your plant? ____  
 

 Would you consider replacing these burners with low Btu burners if you could obtain low Btu 
gas at a significant savings?   

  □ Yes    □  No. What percent lower cost would be necessary  ____% 

□  Fuel Oil Use  
 Usage (gallons) 
January  
February  
March  
April  
May  
June  
July  
August  
September  
October  
November  
December  

Do you have a long-term Fuel Oil Supply Contract?   

 □ Yes    □  No    Years remaining in contract  _______ years 
Would you be interested in securing Fuel Oil under a long-term contract (~ 10 yr)?  

 □ Yes    □  No 
Would you be willing to pay an initial premium for Fuel Oil to obtain a known, guaranteed price 
over the entire term of the contract? 
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 □ Yes    □  No  
Does your company use at least the stated volumes for any of the following chemicals? 
10,000 Standard Cubic Feet / week Oxygen, Hydrogen, Nitrogen 
20 tons / week Coal, Sulfur, LPG, Anhydrous Ammonia, Coal Tar, 

Dimethyl Ether, Urea, Waxes, Carbon Dioxide (at 2,000 psi) 
5,000 gallons / week Aqueous Ammonia, Methanol, Naphtha, Phenols, Cresylic 

Acid, Catechols 

□ Yes    □  No (If answer is Yes, display the Chemical Feedstock page.) 
CHEMICAL FEEDSTOCK USE 
Please provide the annual volumes purchased (along with units of measure) by your facility for each 
feedstock. 

Item 
Monthly 
Usage 

Units Quality Requirements 

□  Fuel / Town / 
       Reducing Gas 

 □  mm Std Cu Ft  

□  Oxygen – 95%  □  mm Std Cu Ft  
□  Oxygen – 99.5%  □  mm Std Cu Ft  
□  Carbon Dioxide – Liquid @ 2000 psi  □  Tons  
□  Carbon Dioxide – Food Grade  □  Tons  
□  Nitrogen  □  mm Std Cu Ft  
□  Sulfur  □  Tons  
□  LPG  □  Tons  
□  Anhydrous Ammonia  □  Tons  
□  Aqueous Ammonia  □  1,000 Gal  
□  Hydrogen  □  mm Std Cu Ft  
□  Methanol  □  1,000 Gal  
□  Gasoline 
(for petroleum refineries only – gasoline from 
methanol-to-gasoline process as a blend stock) 

 □  1,000 Gal  

□  Coal Tar  □  Tons  
□  Dimethyl Ether  □  Tons  
□  Urea  □  Tons  
□  Naphtha  □  1,000 Gal  
□  Waxes  □  Tons  

Coal Tar Derivatives 
□  Phenols 
□  Cresylic Acids 
□  Catechols 

   

 □  1,000 Gal  
 □  1,000 Gal  
 □  1,000 Gal  

□  Coal  □  Tons  

□  Other (rows added as needed by user)    
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Appendix A2 
Confidentiality Policies 
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Appendix A3 
Coded Industrial Energy Use Data 
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Potential Clusters Identified 
 
Northwest Ohio Cluster 

 
Northeast Ohio Cluster 

 
Southwest Ohio Cluster 

 
Southeast Ohio Cluster 

 
 
Chicago Cluster 
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Appendix A4 
Gas Technology Institute Report #20896 

 
“Evaluation of Feasibility of Industrial Coal Gasification 
for SNG and/or Electricity in Illinois and Ohio Markets” 
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