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Figure S-5. Meredosia Energy Center Features – Coal and Fuel Handling Systems 
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The downtown area of the village of Meredosia is approximately 0.25 mile north of the energy center. 
Meredosia has a population of approximately 1,000 (USCB 2010a) and is approximately 18 miles west of 
Jacksonville, Illinois. Land use immediately east of the energy center consists of roadways, roadway 
rights-of-way (ROWs), rail access, and an unused railroad ROW. Beyond these immediate areas, land use 
is primarily residential to the north and northeast, scattered residential and agricultural to the east, and 
industrial to the south. Across the river, approximately 700 feet west, are forested lands, a small portion 
of a levee, and a transmission line ROW.  

Oxy-Combustion Large Scale Test 
The Oxy-Combustion Large Scale Test component of the FutureGen 2.0 Project would include the 
design, construction, and operation of an oxy-combustion power generation facility. The project would 
repower the existing Unit 4 using a new oxy-combustion coal boiler (in place of the existing oil-fired 
boiler) with equipment to capture, purify, and compress CO2 for use in the CO2 pipeline and storage 
reservoir component of the project. The oxy-combustion facility would be integrated into the existing 
infrastructure of the Meredosia Energy Center and would utilize the existing coal handling systems 
(delivery, storage, and conveyance), water supply systems (intake structures and wells), wastewater 
discharge outfalls, the main cooling tower (to be rebuilt from the existing Unit 4 cooling tower), 
substation equipment, the Unit 4 steam turbine, the Unit 4 electric generator, and other common plant 
infrastructure such as roadways (see Figures S-4 and S-5). 

The proposed oxy-combustion facility is based on using the Babcock & Wilcox–Air Liquide cool recycle 
oxy-combustion process. A simplified diagram of this oxy-combustion system is provided in Figure S-6, 
with a conceptual layout of how the oxy-combustion system would be configured at the energy center 
presented in Figure S-7. Major components of the system (new and existing), and an overview of their 
key features, are provided in Table S-2. The repowered unit would be designed to generate approximately 
168 MWe gross. The oxy-combustion system would use a mix of high-sulfur bituminous coal from 
Illinois and low-sulfur Powder River Basin (Wyoming) coal.  

 
Source: Babcock & Wilcox 2010 
ASU = air separation unit; CO2 = carbon dioxide; CPU = compression and purification unit; H2O = water; N2 = nitrogen; NCGs = non-
condensable gases; O2 = oxygen; SO2 = sulfur dioxide 

Figure S-6. Simplified Diagram of Oxy-Combustion Facility 
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To accommodate the proposed plant at the Meredosia Energy Center, several existing warehouses, a 
deaerator, and one of the condensate storage tanks would be relocated. Three existing groundwater supply 
wells (Wells 3, 4, and 5) would be removed and one new well would be installed. The main cooling tower 
would be reconstructed and two additional cooling towers would be constructed, one for the direct contact 
cooler polishing system and one for both the air separation unit and the compression and purification unit. 

During construction at the Meredosia Energy Center, the Alliance plans to use the area between the 
existing boat ramps to the north of the energy center (in Figure S-4 labeled ‘Public Boat Ramp Area’) to 
unload a number of large equipment modules for the oxy-combustion facility. The modules would be 
constructed offsite and sent by barge on the Illinois River. The boat ramp area is owned by the village of 
Meredosia. Only one of the two existing boat ramps would be needed to offload the modules. There are 
two exits from the boat ramp area to the village, only one of which would be obstructed during barge 
unloading. Additional phases of project engineering and coordination with the village of Meredosia would 
be required to determine further accessibility arrangements, but the Alliance expects to ensure that at least 
one of the boat ramps remains open for public access during project construction. It is anticipated that 
impacts to the boat ramp area would be short term, lasting between 1 to 3 months during each of several 
construction unloading timeframes. It is expected that barge unloading activities related to construction of 
the oxy-combustion facility would begin in 2015 and conclude by 2017. 

The construction phase for the oxy-combustion facility, including initial demolition, is estimated to occur 
over a period of approximately 42 months beginning in 2014 and extending through 2017. However, 
construction would be substantially completed within 30 months, and the last 12 months of construction 
would overlap with a 1-year commissioning and startup effort. The number of construction and craft 
workers onsite would range from 100 to 200 for the first 7 months, 300 to 400 for the next 8 months, and 
450 to 500 at peak for the next 8 months. Beginning with the 24th month, the onsite construction staff 
would reduce to approximately 300 for 8 months, then decline to between 50 and 200 for the final 
11 months. 

CO2 Pipeline 
The CO2 captured by the oxy-combustion facility would be processed for removal of contaminants, and 
compressed to 2,100 pounds per square inch pressure. The compressed gas would then be delivered to a 
new nominal 12-inch or 10-inch diameter pipeline for transport to the injection wells located in Morgan 
County, Illinois. The CO2 would be at least 97 percent pure and transported in a liquid-like dense phase, 
which is the method of choice adopted by all major CO2 pipeline companies. In this dense phase, the CO2 
is non-corrosive and is safe to transport in a pipeline. 

The Alliance proposes to site, design, construct, and operate a CO2 pipeline approximately 30 miles in 
length from the Meredosia Energy Center to the injection wells within the CO2 storage study area. The 
Alliance designated a 4-mile wide corridor to the CO2 storage study area through which the pipeline route 
would pass. Because the exact pipeline alignment was not known during the analysis for the Draft 
EIS, DOE used the corridor to set the boundaries and general existing conditions of where the pipeline 
would be located. Two possible pipeline routes within this corridor, the southern route and northern route, 
were identified by the Alliance (see Figure S-8). In the early stages of the FutureGen 2.0 Project, the 
Alliance identified the northern route for initial cost-estimating purposes. Based on subsequent 
discussions with the SHPO, IDNR, and USACE, as well as related investigations and field work, the 
Alliance identified the southern route as the preferable and proposed pipeline route. The southern 
pipeline route would utilize existing highway ROWs and further avoid sensitive environmental resources 
such as wetlands, cultural resources, forest land, and threatened or endangered species and their habitats 
to the fullest extent possible. Although the northern pipeline route is included in this Final EIS for 
comparison purposes, the Alliance is no longer considering the northern route for the FutureGen 
2.0 Project. 
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ASU = air separation unit; CPU = compression and purification unit; DCCPS = direct contact cooler polishing system; DW = deep well;  
kV = kilovolt 

Figure S-7. Conceptual Oxy-Combustion Facility Site Layout 
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Table S-2. Overview of Oxy-Combustion Facility Components and Features 
Component Features 
Air Separation Unit (new) Generates oxygen for the oxy-combustion boiler: 

- Compresses and dries ambient air; 
- Separates oxygen through compression and cryogenic distillation; 
- Directs manufactured oxygen to the boiler for combustion process; and 
- Vents separated remaining gases to atmosphere. 

Power Block Generates thermal energy through combustion, converts the thermal energy to 
steam, and uses steam to create mechanical energy to drive the electric generator 
that produces electricity.  

Boiler (new) Combusts pulverized coal with a mixture of oxygen and recycled flue gas. Uses 
heat generated in the combustion process to generate steam. 

Gas Quality Control 
System (new) 

Treats flue gas generated during the combustion process to remove pollutants and 
impurities. Directs treated gas to the CPU and also back to the boiler. Includes the 
following: 

- CDS to remove sulfur compounds (e.g., sulfur dioxide and sulfur trioxide); 
- Pulse jet fabric filter to remove particulates; and 
- DCCPS for reduction of moisture and additional removal of pollutants to 

meet CPU purity requirements. 
Steam Turbines 
(existing) 

Converts thermal energy captured in steam to mechanical energy through the 
spinning of the turbines. 

Electric Generators 
(existing) 

Uses mechanical energy (spinning) from turbines to drive electric generators that 
produce electricity. 

Electrical Control 
System 
(existing and new) 

Transfers electricity from generators to the transmission grid.  

Compression and 
Purification Unit (new) 

Purifies and compresses treated flue gas for delivery to CO2 pipeline. 

Additional Equipment 
and Systems 

Additional equipment is needed to supply process water, provide cooling to plant 
processes, supply and handle fuel (coal), and treat waste streams. 

Cooling Towers 
(existing & new) 

The cooling towers include two new cooling towers and reconstruction of the 
existing Unit 4 cooling tower. Cooling towers are used to provide cool water for the 
condensation of steam in the steam condenser and to remove excess heat from 
other system processes (e.g., ASU and CPU).  

Process Water 
Systems 
(existing & new) 

Includes use of existing water intake structures and wells (one new well) to supply 
water to the plant and new water treatment systems to remove water impurities.  

Wastewater Treatment 
Systems (new) 

Includes three new wastewater treatment systems that would remove pollutants 
from wastewater generated in the CPU, the DCCPS, and areas where stormwater 
could be contaminated by industrial activities. 

Coal Storage and 
Handling (existing) 

Includes delivery, storage, and conveyance systems. 

Exhaust Stack (new) A new exhaust stack (chimney) would be approximately 450 feet tall and contain 
two exhaust vents, one for the oxy-combustion boiler during air firing 
operations and a second for the CPU. The exhaust stack would discharge treated 
flue gas during normal operations, discharge monitored volumes of flue gas during 
unit startup and the transition to oxygen-fired status, and discharge flue gas and 
CO2 during normal shutdown. 

Auxiliary Boiler (new) A new auxiliary boiler would be used to provide steam to the plant that is needed 
during the startup process. This would most likely be an oil-fired boiler. 

ASU = air separation unit; CDS = circulating dry scrubber; CO2 = carbon dioxide; CPU = compression and purification unit; DCCPS = direct 
contact cooler polishing system 

FGA Ex. 1.9



DOE/EIS-0460 FUTUREGEN 2.0 PROJECT 
FINAL ENVIRONMENTAL IMPACT STATEMENT SUMMARY 

 S-21 
 

 
Figure S-8. Southern and Northern CO2 Pipeline Route Options to CO2 Storage Study Area 
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The CO2 pipeline would comply with all applicable pipeline requirements under the U.S. Department of 
Transportation’s regulation entitled “Transportation of Hazardous Liquids in Pipelines” (49 CFR 195) 
and provide safeguards to mitigate risks associated with CO2 safety hazards. These safeguards would 
include mainline block valves to isolate pipeline sections, a leak detection system to alert the operator, 
and a supervisory control and data acquisition telecommunication system to communicate information 
and data about pipeline performance. In addition, pipeline monitoring and surveillance procedures would 
be implemented in the field on a daily basis.  

The CO2 pipeline would have an operational ROW of 50 feet wide with a construction ROW of 80 feet 
wide (100 feet in limited circumstances as dictated by terrain). The CO2 pipeline would be constructed 
over a 4 to 5 month period and in a manner to minimize potential impacts. The number of construction 
workers for the pipeline would range from 150 to 300. The pipeline would be buried at least 4 feet 
underground, which is more stringent than required by 49 CFR 195, with additional depth of cover for 
crossings, drainage ditches, and irrigation tiles. For agricultural land, the pipeline would be buried at least 
5 feet deep in accordance with IDOA pipeline construction standards and policies. Topsoil would be 
removed first and stored separately along the pipeline trench segregated from other subsoil (see 
Figure S-9). The Alliance signed an Agricultural Impact Mitigation Agreement with the IDOA (see 
Appendix H, Agricultural Mitigation) that identifies additional mitigation measures during construction 
related to activities in the ROW (e.g., tree clearing and management of debris). 

 
Figure S-9. Recommended Construction Right-of-Way Cross Section 

Access to the construction ROW would be provided (as much as possible) from existing roads near the 
pipeline route. Horizontal directional drilling would be used for major waterbody crossings 
(i.e., waterbodies more than 100 feet wide) to avoid disturbing streambeds. Jack and bore tunneling would 
be used for smaller surface water features and wetland areas for the same purpose. It is also possible that 
trenching would be used for crossings of dry stream channels. Existing pipelines would be under-crossed 
unless over-crossing is specifically permitted by the pipeline owner. All road and railroad crossings 
would be bored under the road or railroad (i.e., without casings) using heavy wall pipe with abrasion 
resistant coating.  
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Pipeline operations would be managed and monitored on a continuous basis from a central control room 
located in the site control and maintenance building at the CO2 injection well site. The central control 
room would send command and control signals remotely using the supervisory control and data 
acquisition network to all pump and metering stations and the launcher and receivers in the system. 
Operation of the pipeline would be performed in full compliance with applicable U.S. Department of 
Transportation rules and regulations and would require regular visual and in-line inspections to ensure 
safety and integrity. Pipeline patrolling would be by road, by foot, and potentially by helicopter, 
contracted to specialist companies. These visual surveys would be conducted every two weeks and would 
look for signs of leaks (e.g., discolored vegetation, disturbed soil) and potential infrastructure concerns 
(e.g., exposed pipe at stream crossings). Post-construction monitoring would be conducted (potentially for 
several years) to ensure that restoration of wetlands and agricultural lands would be undertaken in 
accordance with all permit and Agricultural Impact Mitigation Agreement requirements.  

CO2 Storage Study Area 
The CO2 injection well site(s) would be located within the CO2 storage study area identified in Figure S-
2. The storage study area would encompass all of the surface facilities required for the injection and 
monitoring of the CO2 as well as the underground CO2 plume and all properties that hold 
subsurface rights within the predicted extent of the underground CO2 plume area. Since the Draft 
EIS was published, the Alliance has been working with local landowners to acquire additional 
rights to subsurface pore space to maximize flexibility for CO2 injection and to ensure that the CO2 
plume would not affect subsurface rights of non-participating landowners. (Non-participating 
landowners are those who have declined the Alliance’s offer to purchase options for subsurface 
rights needed for CO2 storage.) As a result of these efforts, the size of the CO2 storage study area 
has been expanded to 6,800 acres of surface lands. 

Since publication of the Draft EIS, the Alliance identified a proposed property for the injection well 
site based on the results of data gathered from a stratigraphic well that was drilled in the CO2 
storage study area, other characterization activities, and the results of modeling of reservoir and 
seal performance.  

The injection well facilities would be constructed within a site to be acquired by the Alliance 
consisting of approximately 9.5 acres as shown in Figure S-10. The Alliance would lease an 
additional 5.5 acres of adjoining property to the north for staging and laydown during the 
construction phase. The construction would be undertaken in a manner that would avoid areas of 
jurisdictional wetlands along the western edge of the properties, and the Alliance intends to leave as 
many trees intact on the properties as practicable. The Alliance cannot construct or operate the 
injection wells until Underground Injection Control (UIC) permits are issued by the USEPA.  

The Alliance evaluated several injection well configurations using both vertical and horizontal injection 
wells at one or two sites. After consideration of site-specific data from the stratigraphic well, the Alliance 
is currently proposing to construct and operate four horizontal injection wells at one injection well site 
(the single-site scenario) and is no longer considering the option of two sites with vertical injection 
wells (the dual-site scenario). Although the Alliance plans to move forward with the single-site 
configuration, the impact analysis in the Final EIS considers both the single-site scenario and dual-
site scenario for comparative purposes.  

The single-site scenario would involve a single injection well site containing four horizontal wells. 
The conceptual layout for the injection well site, as depicted in Figure S-11, includes a gravel well 
pad, a parking lot, and the site control and maintenance building, which would house the well 
annulus maintenance and monitoring system. The single-site scenario would result in a smaller 
overall land area requirement for surface facilities compared to the dual-site scenario, because the 
CO2 injection wells, building, supporting facilities, and access roads would occupy less than 14 
acres.  
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Figure S-10. Location of Injection Well Site Property for Single-Site Scenario 
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